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TAXONOMY OF INSTRUCTIONAL DESIGN FUNCTIONS

Design Functions Components Description

Identifying instructional
problems

Needs assessment Normative, comparative, felt, expressed, future,
critical incident needs

Goal analysis Aim, goals, refinement, rank, final rank

Performance assessment Knowledge or skills, motivation or incentive,
environmental, management, interpersonal

Design Functions Components Description

Learner analysis General characteristics Age, grade level

Specific entry competencies Ability to understand abstract information

Contextual analysis Orienting context Learner’s perspective

Instructional context Lighting, noise, seating

Transfer context On-the-job support

Design Functions Components Description

Task analysis Topic analysis Knowledge, concepts, principles

Procedural analysis Steps and knowledge, concepts, principles

Critical incident method Interpersonal communication

Design Functions Components Description

Objectives Behavioral Verb, criterion, condition

Cognitive General instructional objective, samples
of performance

Expanded performance-
content matrix

Content Fact, concept, principle or rules, procedure,
interpersonal, attitude

Performance Recall, application

Design Functions Components Description

Sequencing Learning related Identifiable prerequisites, familiarity, difficulty,
interest, and development

World related Spatial, temporal, physical

Concept related Class, propositional, sophistication, logical
prerequisites

Content expertise Conceptual sequence, theoretical sequence

Task expertise Simplifying conditions

Design Functions Components Description

Strategies Recall Rehearsal, mnemonics

Integration Paraphrasing, generating questions

Organizational Outlining, categorization

Elaboration Mental images, diagrams, sentence elaborations

Design Functions Components Description

Preinstructional
strategies

Pretest Alerts learner

Objectives Precisely inform learner

Overview Prepares learner

Advance organizer Clarifies content
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Design Functions Components Description

Message design Signals Explicit, typographical

Pictures Decoration, representation, organization,
interpretation, transformation

Design Functions Components Description

Development Concrete Pictures/images

Step size Terminology, references

Pacing Examples and elaborations

Consistency Terminology used

Cues Highlighting points

Design Functions Components Description

Formative evaluation Planning Purpose, audience, issues, resources, evidence,
data-gathering techniques, analysis, reporting

Techniques Connoisseur-based, decision-oriented,
objectives-based, public relations–inspired studies

Summative evaluation Planning Specify objectives

Techniques Determine evaluation design for each objective

Develop data collection instruments

Carry out evaluation

Analyze results

Interpret results

Confirmative evaluation Educational programs Appropriateness of courses, competencies, benefits

Training programs Appropriateness of training, competencies, benefits

Assessment Standards of achievement Relative and absolute standards

Student self-evaluation Pretesting Testing for prerequisites, improved performance

Design Functions Components Description

Testing for knowledge
items

Objective tests Multiple choice, true/false, matching,
constructed-response items

Testing for skills and
behavior

Direct analysis of naturally occurring results

Ratings of performance
Rubrics
Anecdotal records
Indirect checklist
Portfolio assessment
Exhibitions

Testing for attitudes Observation/anecdotal records Rating scale

Assessment of behavior Observation, questionnaire/survey, interview
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Design Functions Components Description

Proposal preparation Purpose Each proposal should include this information. If
no format is provided by the funding group, these
tools can also serve as the headings

Plan of work
Milestones and deliverables
Budget
Schedule
Staffing

Project planning Scope of work Prepared prior to beginning the work

Scheduling

Budgeting

Management Managing resources Used to monitor, report, and revise the project
planning materials

Tracking

Reporting

Design Functions Components Description

Project team Instructional designer Designs the instruction

Media production Graphic artist, scriptwriter, video production staff,
still photographers, programmers, network
administrator

Evaluator Develops evaluation plan

Performance consultant Helps with nontraining interventions

Subject-matter expert Provides content information

Design Functions Components Description

Implementation plan CLER model Configurations, linkages, environment, resources

Development/information
decision-making models

Awareness, information seeking, visualization,
tryout, and acceptance

Implementation
decisions

Instructional delivery Classroom facilities, media equipment, other
equipment, transportation, housing, and food

Materials Packaging, duplicating, warehousing, and shipping

Instructors Scheduling, training
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P R E F A C E

The eighth edition of Designing Effective Instruction has evolved from one of Jerry Kemp’s early
textbooks. In 1971, Instructional Design: A Plan for Unit and Course Development was published
by Fearon Publishers. In the preface Jerry wrote, “Planning for student learning should be a
challenging, exciting, and gratifying activity.” Almost 50 years later, experienced instructional
designers would agree with Jerry’s statement. We believe that this edition of our textbook
will help instructional designers to accept the challenge of designing effective and efficient
instruction that is exciting and interesting, to find that the process is stimulating, and to
believe that there is a great deal of satisfaction to gain from completing an instructional
design project.

CONCEPTUAL FRAMEWORK
The model presented in this book is eclectic in that it borrows ideas from many different
disciplines and approaches to instructional design. We believe that there is never one perfect
approach to solving an instructional design problem. As a result, we have incorporated both
behavioral and cognitive approaches into the model so that we can reap the benefits of each.
The basis for the design decisions in this book are based on research rather than personal
preferences.

An effective instructional design model is both flexible and adaptable. No two design-
ers will approach a problem in the same manner, and no two problems are exactly alike. The
model in this book is circular rather than a more traditional linear flowchart. Our experience
has shown that projects start and end at different places in the design process. Often, design-
ers are not able to complete each and every step because of external constraints. Other times,
it is not efficient or necessary to complete each step. The design model must be flexible to
accommodate the demands of the job yet maintain the logic to produce an effective product.
A design model must grow with the instructional designer. We have approached instructional
design as the application of heuristics that one can apply to a variety of instructional prob-
lems. These heuristics are modified and embellished based on each instructional designer’s
experiences, observations, and interpretations of the literature. This approach to instruc-
tional design allows designers to both modify and add to our list of heuristics. We continue
to provide a strong emphasis on designing instruction in a business setting. Our approach in
this text is one that is applicable to designers in business, military, medical, and government
settings as well as to those in higher education and P–12 classrooms. Designers in each of
the environments will take different approaches because of the opportunities created and
the constraints imposed by each situation. However, instructional designers will have the
common goal of using the instructional design model to guide them in the development of
effective instruction.

INTRODUCTION TO THE E IGHTH EDIT ION
With each of our editions, several of our colleagues strongly encouraged us to maintain
the integrity of our model. With each edition, there is always the consideration of how and
where to expand the book. We have carefully considered various options and suggestions.
Our focus in this book is on the basics of instructional design that will help a student develop a

xi
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xii Preface

solid foundation in the design process. Students and designers can then use and adapt these
basic skills in a variety of settings, such as multimedia, classroom, and distance-education
instruction.

The organization of this book allows the instructor to adapt the sequence to the class as
well as to the instructor’s own perspective. An instructor can also vary the emphasis in each
chapter. For example, an introductory course might place the most emphasis on Chapters 2
through 13 the basic design process. An advanced course might place more emphasis on
Chapters 10–16 (evaluation, design of technology-based instruction, project management,
role of the designer, and implementation). Another approach is to start with the chapters
on evaluation and assessment (11–13) or project management (16), then teach the basic
design process (2–9), and end with the chapter on designing for technology-based instruc-
tion. Other instructors might decide to start with a theoretical foundation (Chapter 14) and
then teach the basic design process (2–13). Each instructor should feel free to adapt the
sequence to match their approach.

What’s New
In this edition, we have made significant updates to all the chapters to include recent trends
and research. The updates are consistent with our approach to instructional design and
reflect the trends in both practice and research. We have also added a section on Lean
Instructional Design. Although we would all like the time and resources to do each step
of the design process at our selected pace, we realize that there are times when time and
resources place limitations on what we can do. The lean instructional design section of
chapter discusses strategies to reduce time and resources on each step.

Pedagogical features We have created a design for this textbook that includes various fea-
tures to stimulate thinking and to provide additional explanations.

Getting started Each chapter begins with the “Getting Started” section, which provides a
real-world scenario of an aspect of the chapter. Instructors can use these scenarios as stimulus
for discussion during class time or as part of a discussion conducted via a mailing list or online
forum discussion.

Expert’s edge What happens when an instructional designer tries to design a project in
the real world? The “Expert’s Edge” pieces were contributed by practicing instructional
designers and scholars who share their knowledge, successes, failures, and perspectives
from the real world. The “Expert’s Edge” pieces reflect an international perspective as well
as different contexts in which instructional design is conducted.

The ID process Instructional design (ID) texts, like most scholarly texts, tend to take a
sterile approach to writing. The “ID Process” sections allow us to present a “here’s how it is
really done” discussion of each element of the model.

Applications and answers At the end of each chapter, we present one or two exercises for
the readers to test their skills and knowledge. Many of the chapters present the reader with
realistic problems where they can apply and expand their knowledge.
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Quality management This section will help the designer conduct a quick quality check
of the design project. Key questions and issues are presented to help the designer keep
the project aligned with solving the instructional problem. If you require your students to
develop a project as part of this course, they can use this feature to do a quality check during
the design and development process.

Instructional design: Decisions and choices This section tracks an instructional design
project through the ID process. Our approach is to provide a realistic example of the
instructional design process along with commentary from the designer on the decisions
and choices made at each step of the process.
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C H A P T E R 1

Introduction to the
Instructional Design Process

GETT ING STARTED
At last, you have finished your degree and are now ready to start practicing instructional
design at your new job with a Fortune 25 company. Your first day on the job, however, holds
a few surprises. Of most concern is that the manager you thought you were going to work
for has transferred to a different division. Your new manager does not have a background in
instructional design, but rather has worked as a chemical engineer and project manager for
this corporation for the past 15 years. Needless to say, you are a little apprehensive about
your predicament, considering that you are the first instructional designer hired by this
corporation. Shortly after the morning coffee break, your manager invites her staff in for
an introductory meeting. The staff includes three trainers who have more than 35 years’
combined experience in teaching courses for the corporation, an administrative assistant
who schedules and makes arrangements for courses, two engineers who write new curric-
ula and deliver courses (each of whom has worked in the department for 4 years), and you.
The meeting starts with each individual describing his or her background and role in the
department. The other staff members can easily impress the new manager with their mastery
of company lingo and the number of hours of training they deliver each quarter.

Turning slowly, the manager sizes you up and asks you to describe your background and
your role in her new department. The manager and other staff members are not impressed
by your degree in instructional design or the fact that you received it from a leading pro-
gram in the area—probably because they have never heard of instructional design (although
one of the engineers was familiar with your university’s field hockey team). After a brief
pause and a few frowns, one of the senior trainers asks you to explain exactly what it is that
you do—it’s as if they all think you are an interior designer, there to spruce up their offices
and classrooms.

The next few minutes are critical. You can either win over this manager and staff to a
new way of viewing training, or you can overwhelm them with your knowledge so they decide
you are one of those intellectual types. What will you say to this group that will help ensure
your longevity with the company?

2
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QUESTIONS TO CONSIDER

‘‘Why examine the teaching/learning process?”

‘‘What are the components of a comprehensive instructional design plan?”

‘‘What premises underlie the instructional design process?”

‘‘What benefits can result from applying the instructional design process?”

‘‘What is the value of instructional design to teachers?”

‘‘What is the relationship between instructional design and
human performance technology?”
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4 1 • Introduction to the Instructional Design Process

The Questions to Consider represent the important concepts treated in this introduc-
tory chapter. Understanding them is the basis for systematic instructional design.

WHY INSTRUCTIONAL DESIGN?
The goal of instructional design is to make learning more efficient, more effective, and
less difficult. Often, well-designed instruction saves time and money. One of the best-
documented cases of the value of instructional design is a case study conducted at AT&T
in the 1960s and 1970s. AT&T offered a course for long lines craftsmen (Mager, 1977) that
was 45 days in length, that is, 9 weeks of classroom time away from the job. To the dismay of
local managers, individuals taking this training were unavailable to repair telephone lines
for over 2 months.

In an effort to improve the training, an instructional design team conducted a task
analysis to determine the essential content for the course. The results of this analysis revealed
that 25 days of the course focused on irrelevant content. Additional instructional design
techniques were applied to reduce the course duration from 9 weeks to 9 days, an 80%
reduction in training time. The cost of developing this new course in the 1960s was $350,000
but resulted in savings of $37 million over a 5-year period between 1968 and 1973.

Why instructional design? We do not mean to imply that each instructional design
project will yield the same return as described by AT&T’s example. Of more relevance is the
fundamental difference between the initial course and the revised course. The instructional
designers focused on improving human performance to solve an instructional problem.
By narrowing the content to the information and skills needed to perform the tasks or job,
they were able to reduce the instructional time from 45 days to just 9 days. Sometimes, as we
have found in our work, there is not a cost savings but rather a significant improvement in
course quality as a result of the improved focus as described in the AT&T example.

A subject-matter expert or instructor often approaches the design of a course from a
content perspective, that is, what to cover in the time allocated. In contrast, an instructional
designer approaches the task by first defining the problem and then determining what
knowledge and skills are needed to solve the instructional problem. This difference between
a subject-matter expert’s approach of determining what to cover and the instructional
designer’s approach of first defining the problem and identifying an instructional need
offers insight into the course revision and subsequent cost savings in the AT&T example.
The instructional design process focuses on what the learner “needs to know” and avoids
including nonessential content that is “nice to know.” There are times when the problem is
not one that is best solved through an instructional intervention. A competent instructional
designer can identify a variety of problems and then determine the most effective solution
even when it means other individuals are needed for the solution.

Why Do Instructional Design?
Training is expensive, yet it is essential to the healthy functioning of any organization.
In 2017, Training Magazine’s Industry Report found that typical companies provided
employees with 47.6 hr of training a year, an increase of 4 hr over reported times in 2016.
In addition, the cost of providing training increased from $814 per learner in 2016 to
$1,075 in 2017 (Training Magazine, 2017). Of importance to us as instructional design-
ers is the cost per learning hour produced, which averaged $1,415. If we consider the
training investment of a single company, the costs in time and expense are overwhelming.
For example, IBM estimated it would spend approximately $700 million on training its
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Why Instructional Design? 5

workforce in 2005, with employees spending more than 15 million hours engaged in
training (Davenport, 2005). The costs for employee training in business in the United States
grew from approximately $63 billion in 1999 to over $$117.5 billion in 2007 (ASTD, 2011).
This increasing cost signals the importance of designing efficient and effective training.

Given that the cost of training includes not only development costs but also the time
participants are away from their jobs, it is important that the instruction is effective, efficient,
and on target. Thus, the goal for the instructional designer is to design and develop instruc-
tion that will improve performance in the most effective and efficient manner. Instructional
designers want to avoid developing a course similar to the original AT&T linesman course,
one that had irrelevant content and required workers to spend extra hours (actually weeks)
away from the job. Given the more than 30 years since the publication of the AT&T case
study, it is surprising that we continue to hear about and observe similar mistakes being
made today.

What Are the Benefits of Instructional Design?
Given that the investment needed to develop training is quite substantial, what are the
benefits of using an instructional design approach to develop the training?

First, let’s consider the financial benefit of instructional design. The AT&T case study
reported a savings of $37,800,000 over a period of 5 years based on an initial investment of
$350,000, or a savings of $108 for each development dollar spent (Mager, 1977). In another
example, Motorola reported a return of $33 for every dollar spent on training (Wiggenhorn,
1990). This calculated return rate also included the wages of the participants who attended
the training.

Second, let us consider how you as an instructional designer can improve the return
on the investment in training, whether it is for a Fortune 500 company or your classroom of
third-grade students. Instructional design is a process for solving skills and knowledge defi-
ciencies, whether it be troubleshooting an aircraft engine or learning the 50 U.S. states and
their capitals. The process starts by identifying the performance problem of the worker or
student and then determines whether instruction is the appropriate solution. If instruction is
required, the designer then uses a systematic process to design the instruction. The process
described in this book is similar in many ways to the one used in the AT&T course, which can
be contrasted to the “What content should we include?” approach used for the original lines-
man course. In contrast, a systematic instructional design process asks, “What information
and skills are needed to perform the task?”

Third, effective instructional design results in greater learning gains than training that
is poorly designed. A meta-analysis of design features found an effect size of 0.62 for instruc-
tion that was properly designed (Arthur, Bennet, Edens, & Bell, 2003), suggesting a medium
to large effect size. Another meta-analysis of error management training also found a pos-
itive and significant effect size for training (Keith & Frese, 2008). Last, a meta-analysis of
team training in healthcare reported significant effect sizes for team training over no training
(Hughes et al., 2016). An effect size indicates the number of standard deviations by which the
intervention (treatment) group surpasses the comparison (control) group in performance.
In educational research, effect sizes above .50 (one-half standard deviation) are considered
to be highly impactful. For example, an effect size of +1.00 (a full standard deviation) would
place the average intervention group student at approximately the 84th percentile of the
comparison group. Aguinis and Kraiger (2009) found similar supporting studies in their
analysis of training. However, they strongly encouraged practitioners and researchers to
conduct more evaluation studies of the effectiveness of instructional design interventions.
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Applying the Process to Both Academic Education and Training Programs
Specific job training has precise, immediate requirements with identifiable and often mea-
surable outcomes. The instructional program must stress the teaching of knowledge and
skills for the performance of assigned tasks. Formal education, on the other hand, often has
broad purposes and more generalized objectives. Application of the knowledge and skills
taught may not become important until sometime in the future.

Whether one is studying history or carpentry, the identical principles of learning apply
to structuring experiences for individuals. Although the emphasis, terminology, and details
differ, both situations involve similar elements of the instructional design plan. Thus, the
process presented in this book can be effective for either an academic or a training situa-
tion. Where particulars differ, special explanations and examples are included in either the
academic instruction or the planning for training.

Benefits of instructional design in business The benefits of the application of instructional
design in business can take many forms. Results can vary from simply reducing the amount
of time it takes to complete a course to solving a performance problem by designing effective
instruction that increases worker productivity. The role of instructional design and training
varies from company to company, as do its benefits. For example, Speedy Muffler King, which
experienced high revenues and profits for 1994, made extensive use of training. During
1994, the company provided more than 100,000 hr of employee training to improve cus-
tomer satisfaction and loyalty (Canada NewsWire, personal communication, February 1996).
Appropriate training can produce a return on investment for both tangible (e.g., increased
output) and less tangible (e.g., worker loyalty) measures. A contemporary organizational
view of training is one that views training as value driven rather than a more traditional
view as an operational function or cost center. For example, PricewaterhouseCoopers cut
costs in many areas, but increased its investment in employee training. Similarly, Booz Allen
Hamilton sees employee training as an investment that gives them a long-term advantage
(Fox, 2003). IBM (2014) found that teams who received 40 hr of training per member were
more likely to meet their project goals three times as often as those who received 30 hr or less.

Benefits of instructional design in PK–12 education Do PK–12 teachers have to be
instructional designers in addition to their traditional roles of classroom manager,
presenter-lecturer, and mentor? Our definitive answers are “to some degree” and “it all
depends.” By saying “to some degree,” we mean that textbooks, workbooks, basal readers,
and other standard instructional resources rarely, if ever, are sufficient to satisfy bench-
marks and standards while keeping students engaged and interested. There are numerous
occasions (many teachers might say “every day”) when the need for teacher-developed
materials—drill-and-practice exercises, remedial lessons, problem-based lessons, or even
full-fledged instructional units—arises. Knowing the basic principles of instructional design
can help to ensure that what is produced serves a necessary purpose, meets the needs
of students, is attractive and well organized, is delivered in an appropriate mode, and is
continually evaluated and improved. Unlike professional instructional designers, however,
the typical teacher is not likely to need formal expertise in the various instructional design
processes. However, basic familiarity with major principles and procedures (e.g., how to
present text, design and deliver a lecture, and prepare a test) can be extremely helpful,
both for the teacher’s own work and for the evaluation of commercial educational products.

How teachers use the instructional design process also depends a great deal on
situational factors. Teachers working in today’s restructured schools may find themselves
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increasingly involved in design activities. Specifically, in recent years, national initiatives
for educational reform have generated support for both teacher-centered instruction
and activity-oriented, student-centered methods of teaching that stress meaningful learn-
ing applied to real-world problems (see Desimone, 2009; Rowan, Camburn, & Barnes,
2004). The choice between these approaches often depends on school preference,
instructional needs, the nature of instructional objectives, the instructional time available
(student-centered learning approaches take longer to implement), and available resources.
Given the importance of designing contemporary educational programs to address tech-
nological literacy and twenty-first-century learning skills, Morrison and Lowther (2010)
provide an inquiry-based instructional design model for teachers to use in integrating
computer technology into classroom instruction.

Implementing these approaches obviously requires well-designed instructional activ-
ities and projects. Where do they come from? For the most part, the responsibility of
design falls on individual teachers. Not surprisingly, however, many teachers find themselves
unprepared for the task, and the implementations of the new strategies suffer as a result
(Desimone, 2009; Fischer, et al., 2018; Mishra & Koehler, 2006). By learning more about
instructional design, teachers should become better equipped either to create high-quality,
student-centered lessons or to adapt commercial materials to fit their course needs.
An analysis of factors affecting successful school improvement found that schools seeking to
improve student achievement need both an effective implementation strategy and effective
instructional design (Rowan, Correnti, Miller, & Camburn, 2009).

In the remainder of this chapter, we introduce the instructional design process by
examining the context in which it is used and the premises underlying the process; we also
introduce you to the model described in this book.

Expert’s Edge

A Fresh Look at Instructional Design
There are many exciting things about being an instructional designer. One that excites me most
is how versatile the field is; almost every company and every industry needs an expert who
can help develop and implement effective training practices. For example, Fortune 500 com-
panies need instructional designers to work with human resources departments, instructional
designers can be employed in the restaurant industry to establish training procedures, or pro-
fessors in an online program can benefit from the skills of an instructional designer. This variety
of opportunities results in a dynamic field for instructional designers. In my own experience,
I work with different subject-matter experts and content within an online higher education
program, which makes my everyday work refreshing and exciting, yet the change of content
provides new and rewarding challenges.

Another reason why it’s exciting to be an instructional designer is that it provides
opportunities to work with both people and technology. At times, I work with instructors
and professors who are not always confident in applying technology and learning tools to
their online courses. Being able to break down difficult concepts so that they can see how
technology can benefit their teaching strategy is rewarding, especially when implementation
and understanding of the technology are a success.

It’s exciting to assist in adjusting pedagogy so that learning is more effective and appeal-
ing to different learning styles. I advocate for learners so that they can achieve their learning
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objectives in a way that is appropriate for their capabilities. Today’s diverse student body
and workforce have resulted in a variety of learning needs, including those of individuals with
impairments. Instructional design plays an integral role in assuring that all learners have a
chance to succeed in their educational goals.

Finally, with the advancement in learning technologies and the drive of learners to obtain
knowledge, instructional design is exciting because of the chance it affords to innovate. In my
work, I’m asked to evaluate new technologies to determine if their use would be beneficial to
the overall learning goals of the institution. As an instructional designer, I enjoy being part of a
driving force of change in education.

What Difference Does Instructional Design Make? Utilizing instructional design principles
and models can result in significant change in the overall learning process. Instructional design
bridges the gap between content and learning by evaluating the current state and needs of a
learner and setting appropriate goals for instruction. In addition, instructional design results in
the creation of an “intervention” to facilitate the newly defined instructional goals.

Instructional design focuses on the learner, the instructor, and the dissemination of con-
tent by adjusting pedagogies that result in efficient, effective, and appealing learning situations
for a variety of learning types. Learning is no longer a one-way street where learners are
“talked at” and asked to recite material verbatim. Instructional design makes a difference in
establishing the best way to articulate and assess learning.

What Do You Hope to Achieve Through Instructional Design Work? My goals in doing
instructional design work include improving the way learning is done by advocating the needs
of the learner. I also hope to improve learning by inspiring instructors, trainers, and professors
on how they can branch out from the typical course lecture (talking head) to a more interactive
course environment. In doing so, I hope to stimulate effective learning that leads to the overall
retention and success of adult learners. On a greater scale, I hope to take part in innovative
research that continues to shape how learners, instructors, and content interact.

Julie Y. Tausend is the instructional designer for the WebCampus division at Stevens Institute of Technology (Hoboken,
New Jersey). She is responsible for the design of online courses and assists instructors with adjusting their pedagogy
for effective online instruction. She previously worked for Cornell University’s online certificate program eCornell as
content architect.

WHAT IS INSTRUCTIONAL DESIGN?
Using a systematic design process is termed instructional design (often abbreviated ID). It is
based on what we know about learning theories, information technology, systematic analysis,
educational research, and management methods. Dewey (1900) saw a need in the early
part of the twentieth century for a science that could translate what was learned through
research into practical applications for instruction. This science would make decisions about
instructional practices based on sound research rather than intuition. Snellbecker (1974)
and others have proposed that instructional design is the linking science described by
Dewey. We agree with Snellbecker and see instructional design as the process for designing
instruction based on sound practices.

Instructional design starts by first identifying the performance problem and never
assumes that instruction is the answer to all problems. If instruction is the most appropriate
solution, then the design process can begin. The instructional design approach considers
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instruction from the perspective of the learner rather than from the perspective of the
content. The traditional approach simply asks, “What information should I include in this
course?” In some courses, the chapters in the textbook determine the content. In contrast,
the ID approach focuses on many factors that influence learning outcomes, including
the following:

• What level of readiness do individual students need for accomplishing the objectives?
• What instructional strategies are most appropriate in terms of objectives and learner

characteristics?
• What technology or other resources are most suitable?
• What support is needed for successful learning?
• How is achievement of the objectives measured?
• What revisions are necessary if a tryout of the program does not match expectations?

Other issues inherent in the instructional design process also influence student
learning. This process is applicable for designing instruction in public education, higher
education, and the workplace. The information, concepts, and procedures presented here
can aid teachers and instructors, instructional designers, and planning teams—anyone who
wants to develop effective, appealing instruction.

How would you answer this question: “If you were about to start planning a new unit
in a course or training program, what issue would first receive your attention?” Various
individuals might answer as follows:

Primary-grade teacher: “I think first about the common core standards and how this
content aligns with those standards. Then, I would ask, How well prepared are my
students to learn it (physically, emotionally, intellectually)?”

High school teacher: “First, I would start by identifying the relevant standards for the
particular course, then I’d start writing down what I want to accomplish in teaching
the unit to meet these standards. These statements become the goals around which
I’ll plan the instruction.”

College professor: “My approach is to list the content that needs to be covered relative
to the selected topic. This list would include the terms, definitions, concepts, and
principles that I feel need to be communicated to my students.”

Instructional designer in industry: “I would start by determining whether the prob-
lem the training is to address is an instructional problem. If instruction will help
solve the problem, then it’s important to start by listing the skills and knowledge the
trainees are to develop as a result of this instruction. These goals would translate to
the outcomes or objectives to be accomplished.”

The foregoing replies represent a sampling of approaches that might be taken as dif-
ferent individuals initiate their instructional planning. There could be other replies to the
question. For example, one community college instructor always starts by writing the final
examination for a new unit. He believes that passing the final exam is the students’ greatest
concern. Therefore, he writes questions that indicate what should receive emphasis in his
teaching. His reasoning seems plausible.

As you read the replies to the question and formulate your own answer, two conclu-
sions become apparent. First, a number of different considerations appeal to educators
and instructional designers as each starts planning. Second, each of us selects an order or
sequence of our own to treat these elements.

Instructional design is a systematic process for creating instruction based on scientific
research that produces effective, efficient, and reliable instruction. Instructional development
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is often interpreted in different ways, and the term is sometimes used interchangeably
with instructional design. Frequently, instructional development is defined as the production
process, that is, the translation of the instructional design plan into the instructional mate-
rials such as print, video, multimedia, or web-based materials. Another definition describes
instructional development as the management function in systematic instructional plan-
ning. This term includes assigning and supervising personnel, handling allocated budgets,
arranging for necessary support services, and checking time schedules for compliance.

Education Versus Training
We should consider the distinction between education and training. Both education and
training are concerned with learning; however, each has a different perspective and pur-
pose. One of the goals of formal education is to prepare an individual to be a contributing
member of society. The focus of an education is quite broad and can range from history to
English to chemistry to physical fitness to political science to music. Formal education also
occurs during a fixed time frame. For example, classes for students in grades 1 to 8 typically
start in late August and continue to early June. University courses follow a similar sched-
ule: Classes typically start by the first week of September and end in early December, with
a second semester starting in January and ending in May. The content of a course is typi-
cally defined by its time frame and the number of chapters in the textbook used. However,
with the recent emphasis on student performance, the content of many elementary and sec-
ondary education programs is more likely to be defined by benchmarks or standards than
by a textbook.

In contrast, training in an organizational setting is defined by the information needed
to perform a specific task or related tasks. For example, a course in using a fire extinguisher
would not include information on how the pump on a fire truck works or a lecture on the
history and use of fire. The course would focus on selecting the correct fire extinguisher
and then on how to use the fire extinguisher. The length of the course would be determined
by the content rather than a specific time frame. The purpose of training is more narrowly
focused than is education in that training centers on very specific information—only the
information needed to perform the task. There are, however, courses that are designed not
to provide the needed instructional time but to fill a 40-hr time frame in order to mimic the
work schedule.

Instructional Design and Human Performance Technology
An area related to the interest of the instructional designer is the applied field of human
performance technology, or human performance improvement. Human performance tech-
nology places a strong emphasis on front-end analysis to identify the underlying cause or
causes of a performance problem. A performance technologist takes a broader perspec-
tive than does a trainer by considering training and nontraining interventions as potential
solutions to a performance problem (Stolovitch & Keeps, 1999). The performance tech-
nologist might involve an organizational development specialist, a compensation specialist,
an information technologist, an ergonomics specialist, or an industrial engineer to pro-
vide a nontraining intervention. Performance improvement interventions might include
restructuring job compensation, redesigning a workstation, or designing a simple job aid—in
addition to or in place of training.
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Contexts for Instructional Design
We can apply instructional design in any context in which people are performing a task. Let’s
examine some of the contexts in which instructional designers work.

Business and government Training represents a major investment by corporations and com-
panies. In 2017, U.S. companies spent $93 billion dollars on training, a 32.5% increase
over spending in 2016 (Training Magazine, 2017). Similarly, local and state governments
as well as the federal government also make sizable investments in training. Training in busi-
ness and governmental agencies can be grouped into four broad areas: Technical training
can include developing materials that focus on repairing a piece of equipment, perform-
ing an accounting audit, or learning to use computer software. Soft-skill training includes
interpersonal communication skills such as building teams or working at help desks to solve
customer or employee problems. Management and supervisory training is another focus area of
instructional designers. Supervisory training often involves learning how to assess employee
performance and correct behavioral problems. The last group, sales training, includes not
only sales techniques but also product knowledge training.

Medical Hospitals, medical schools, and other medical-related agencies hire instructional
designers to design training and employ other techniques for improving performance.
Professionals from doctors to nurses to technicians participate in continuing education to
update skills knowledge and to maintain certification. Instructional designers working in a
medical school typically focus on developing instructional materials as well as collaborating
with teams to develop innovative instructional tools to allow students to practice and learn
critical techniques in a simulated environment. Instructional designers also create patient
education materials on such topics as the role of nutrition in diabetes, stress reduction, and
wellness.

Military The various branches of the U.S. military are constantly training their personnel.
This activity can range from basic training to the repair of atomic submarines to tactical
planning. The military employs instructional designers and also contracts with corporations
to develop the needed courses. Unlike most other organizations, the military utilizes a very
strict process that all designers must follow when designing instructional materials.

Education Although limited, there are some positions for instructional designers in PK–12
schools, usually in very large school districts. The requirements for certification vary among
states, and some states do not recognize instructional design specialists. More commonly,
teachers select instructional design as a major for their master’s degree and then find
employment as a technology specialist in their school or district.

There are many opportunities for instructional designers in higher education. Many
community colleges, colleges, and universities hire instructional designers to work with fac-
ulty to improve teaching skills and assist with course development. Today, a growing number
of instructional designers are employed to work on the design and development of distance
education courses.

One can see that there are a variety of employment opportunities for instructional
designers. A recent report indicates a job-growth rate of 28.3% through 2022 whereas the
annual growth of students receiving degrees in ID is only 3.7% (Riter, 2016). The basic pro-
cess we describe in this book is applicable in all these various contexts in which instructional
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designers are employed. Before we give an overview of the instructional design process and
our instructional design model, let’s examine the premises underlying the instructional
design process.

Premises Underlying the Instructional Design Process
We have identified seven basic premises to help you understand the ID process and apply
it successfully. These premises can influence both your thinking and your treatment of the
instructional design plan.

Premise 1: The instructional design process requires attention to both a systematic
procedure and specificity for treating details within the plan.

The term systematic refers to an orderly, logical method of identifying, developing, and
evaluating a set of strategies aimed at attaining a particular instructional goal. This task is
accomplished using the nine interrelated elements of the instructional design plan.

Treating each element requires exacting mental effort. Each element of the plan (if it is
relevant to your project) must be applied with attention to precise details. This process means
being specific. For example, an instructional objective is a statement that includes a verb.
We can use this verb and other information in the objective to determine whether we are
designing content that will address the performance problem we have identified. Consider
this objective: The learner will list in order the steps for restocking the soft-drink machine.
The objective has all the necessary information and specificity of performance. However, if
the problem is one of personnel incorrectly restocking the machine, then our objective does
not address the problem. The learners can write down the steps, but there is no guarantee
they can actually perform the task. The content and verb in the objective also guide the
development of an instructional strategy and indicate how achievement will be evaluated.
The details of the instructional strategy are used to develop the instruction that will support
the objective. Similarly, the details included in the specification of the objective are used to
determine how to assess the learner’s mastery of the objective. These are examples of factors
that indicate the specific treatment required when implementing the instructional design
process. When designing appropriate instruction, each part of the process depends on one
or more earlier tasks.

Attention to detail is critical for the success of any instructional design work. By apply-
ing systematic procedures and being attentive to specific details, you can design effective
instruction.

Premise 2: The instructional design process starts by identifying an instructional
problem.

Instructional designers first determine if there is a performance problem. Once a prob-
lem is identified, the designer must determine whether it can be solved efficiently by instruc-
tion before he or she starts designing the instruction. In contrast, organizations often bring in
guest speakers or provide workshops on general topics such as time management or business
writing without first clearly identifying a need. To answer the question of what to include,
the instructional designer begins by identifying the performance problem and then uses a
variety of tools to determine what knowledge and skills are needed to solve the problem.

Premise 3: An instructional design plan is developed primarily for use by the instruc-
tional designer and planning team.

Some people believe that all details developed as part of the design process (e.g., needs
analysis, instructional objectives, content sequencing, etc.) should be given to learners, often



Trim Size: 8in x 10in Morrison465935 c01.tex V1 - 01/29/2019 7:49 P.M. Page 13�

� �

�

What Is Instructional Design? 13

in the form of a study guide. This assumption is not true. The learners will use some of the
items written as elements in the plan, but not always in the form or order in which they are
being developed. We distinguish between the instructional design documents (e.g., needs
analysis, instructional strategies, task analysis, etc.) and the instructional materials the learn-
ers will actually see and use. The design team prepares a design document, that is a blueprint,
to manage the development of the instructional units. Once the instructional materials are
in final form, the design documents lose their value for the project and usually are filed.

Also, the order in which elements are treated during planning may differ substantially
from the order in which they are eventually presented to learners. For example, a pretest
might be developed after the final examination is devised, even though students will com-
plete it prior to the start of instruction.

Premise 4: While planning, every effort should be made to provide for a level of satis-
factory achievement rather than minimal achievement for all learners.

A classic study by Bloom (1976) concluded that up to 95% of all public school stu-
dents can accomplish what is required of them if each individual has suitable academic
background, appropriate instruction, and sufficient time for learning. Other research has
shown that if a student is prepared to learn and puts forth the effort to study but is unsuc-
cessful in learning, a more careful design of the instructional plan can help overcome this
shortcoming. This conclusion applies to training as well as to education. It justifies the need
to test a plan before its implementation, as illustrated in the revision oval in Figure 1.1.

Premise 5: The success of the instructional product is dependent on the accuracy of
the information flowing into the instructional design process.

To solve a performance problem, the designer must identify the performance prob-
lem or need through the use of needs analysis, goal analysis, and/or performance analysis.
Creating instruction for a task that is not a performance problem is not likely to lead to
an improvement in performance. Similarly, the designer must accurately identify the target
audience to design materials that are appropriate for the audience’s reading and skill levels.
The information obtained from the subject-matter expert must be accurate and complete.
Selecting an appropriate instructional strategy for the content and objectives is essential for
both efficient and effective instruction. Finally, accurate information is needed from the
formative evaluation of the materials to make appropriate modifications. Failure to obtain
accurate information and to make the correct decisions can result in ineffective instruction.

Premise 6: The instructional design process focuses on the individual rather than the
content.

Instructional design focuses on the individual and how to improve individual perfor-
mance rather than on what content to cover. During the learner analysis, the process focuses
on audience characteristics. As we design the instruction, we consider these characteristics
in the selection of the instructional strategies and delivery methods that are adapted to the
individual members of the target audience. Throughout the design process, the designer
focuses on the individual learner and what the learner must master to alleviate a problem
rather than focusing on what content to cover.

Premise 7: There is no single best way to design instruction.

Applying the instructional design process can reduce reliance on intuition or trial and
error in planning. Yet the instructional design process has not reached a level of scientific
exactness. Many paths can reach the same goals and objectives. Instructors and designers
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FIGURE 1.1
Components of the Instructional Design Plan
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are unique individuals, just as learners are unique. Each designer formulates activities and
applies elements of the instructional design plan in individual ways. The proof of an instruc-
tional plan’s success is whether a satisfactory level of learning is achieved in an acceptable
period of time.

Expert’s Edge

Is ADDIE a Blond, Brunette, or Bald?
One of the terms you hear most frequently in the field of instructional design is “the ADDIE
model.” Critics might say, for example, that the ID model presented in this book is “a variation
of the basic ADDIE model.” But what is the ADDIE model? As it turns out, there is no such
thing as the ADDIE model or even an ADDIE model.
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If you search the dictionaries and encyclopedias of instructional technology, education,
and training, ADDIE does not appear in any of them. Nor in the histories of instructional tech-
nology and ID. Nor in the textbooks on ID. Most notably, ADDIE does not appear in any of the
books that survey and critique the various ID models. And yet everyone talks about it as if it
actually existed.

After an extensive survey of the literature and numerous interviews with the “seasoned
citizens” of ID, I have concluded that the term the ADDIE model is merely a colloquial label for
a systematic approach to instructional development, virtually synonymous with instructional
systems development (ISD). It is an acronym referring to the major stages in the generic ISD
process: Analysis, Design, Development, Implementation, and Evaluation. The label seems
not to have a single author but rather to have evolved informally through oral tradition around
the 1980s. There is no original, fully elaborated model, only a label that refers to a family of
models that share common basic elements.

Although the origin of the label itself is obscure, the underlying concepts of ISD can be
traced to the model developed for the U.S. armed forces in the mid-1970s. As Branson (1978)
recounted, the Center for Educational Technology at Florida State University developed
detailed procedures that evolved into the Interservice Procedures for Instructional Systems
Development (IPISD), intended for the Army, Navy, Air Force, and Marine Corps. The center’s
graphic depiction of the IPISD model (Branson, 1978, p. 13) shows five top-level headings:
Analyze, Design, Develop, Implement, and Control. This model is referenced in subse-
quent historical reviews of ID, but, notably, users do not refer to it by the ADDIC acronym,
only IPISD.

The underlying concepts of the IPISD model can be found in an earlier handbook by
Leslie Briggs (1970). Briggs’s model incorporates ideas similar to the IPISD model but without
the ADDIC headings.

Some ID authors are now trying to retroactively create an ADDIE model because the
label is so popular. They take the five-stage outline and then go on to spell out procedural
steps for each stage and to give narrative descriptions of those procedures. However, it should
be recognized that authors who do this are essentially creating and disseminating their own
models, as there does not appear to be an original, authoritative version of the ADDIE model
to be revealed and interpreted. Anyone is free to impute whatever attributes they want to this
label . . . and they do.
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OVERVIEW OF OUR DESIGN MODEL
Think back to how the primary-grade teacher, high school teacher, college professor, and
instructional designer answered the question of how they would design a course (see the
section “What Is Instructional Design?”). Of the planning elements identified by the four
individuals, four are fundamental in instructional design. You will find them addressed in
almost every ID model. They can be represented by these questions:

1. For whom is the program developed? (i.e., characteristics of learners or trainees)
2. What do you want the learners or trainees to learn or demonstrate? (i.e., objectives)
3. How is the subject content or skill best learned? (i.e., instructional strategies)
4. How do you determine the extent to which learning is achieved? (i.e., evaluation

procedures)

These four fundamental components—learners, objectives, methods, and evaluation—
form the framework for systematic instructional planning (Figure 1.2).

These components are interrelated and could conceivably make up an entire instruc-
tional design plan. In actuality, additional components should require attention (e.g., the
context in which the learner learns and works) and, when integrated with the basic four, form
a complete instructional design model. The following paragraphs describe the elements of
our instructional design model.

Instructional Problems
The first step of the process is to identify the need of the client or the performance prob-
lem the client wishes to solve. If the need identified is best addressed by instruction, then
the designer proceeds with the project. If the need identified requires a noninstructional
solution, the designer may implement a noninstructional intervention, refer the problem to
other specialists, or work with a team of specialists to implement the most appropriate solu-
tion. For example, the designer might work with other specialists to redesign a workstation
to make it ergonomically correct. The performance problem is associated with the target
audience, and the client is often a manager or supervisor of the audience.

Methods

Objectives Evaluation

Learners

FIGURE 1.2
The Fundamental Components of Instructional Design
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Learner and Context
One aspect of the analysis is defining the characteristics of the target audience, or those
individuals who are not performing as expected. You might collect information about the
learners’ reading level, general background knowledge, assumptions, or work experience.
The information you collect will depend on the problem and the audience. For example, a
fifth-grade teacher might find value in the students’ scores on the previous year’s benchmark
or achievement tests. A designer for an accounting firm might find knowing the number of
years the learners have worked in accounting more useful for planning instruction than
information about their general background or reading level.

Task Analysis
Task analysis is one of the most, if not the most, important component of the process. You will
use this process to determine what knowledge and procedures you need to include in the
instruction to help the learner master the objectives. You will also find that there are different
techniques you will need to use for analyzing different types of content.

Instructional Objectives
The instructional objectives specify exactly what the learner must master. The objectives
provide a map for designing the instruction and for developing the means to assess learner
performance. We use the objectives as one of our first quality checks to make sure that the
instruction (including the learning activities) we develop is focused on solving the perfor-
mance problem. As we begin to design the instruction, the objectives establish a focal point
to make sure our strategies and assessments are appropriate.

Content Sequencing
The order in which the information is presented plays an important role in helping the
learner understand and learn the information. At first glance, one might expect to present
the information in the same sequence as defined by the task analysis. However, ordering the
information in a logical sequence may help the learner grasp the ideas in a more efficient
and effective manner.

Instructional Strategies
Many designers consider this part of the process the creative step. It involves designing
creative and sometimes innovative ways of presenting the information that help learners
integrate the new information with ideas they already understand. The process involves
numerous approaches ranging from a simple analogy to a complex simulation all derived
from numerous research-based approaches.

Designing the Message
The message is the pattern of words and pictures we create to communicate with our learners.
The design of the message is the specific and deliberate process we use to arrange the words
and pictures (Fleming & Levie, 1978). Once you have designed the instructional strategies,
you can turn your focus to designing the message. This process uses techniques ranging
from the way you structure a sentence using signal words such as “Recall in the last step . . . ”
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to the use of typographical elements such as bold or italics to direct the learner’s attention.
Selecting appropriate graphics, text, and typographical design can further enhance the
readability and the learner’s understanding of the instruction.

Development of the Instruction
Once you have completed the analysis and design, you are ready to develop the instruc-
tion. This part of the process involves putting all the parts together to produce instructional
materials such as video recordings, web pages, print materials, or audiotapes.

Evaluation Instruments
The evaluation instruments are used to assess the learner’s mastery of the objectives. Some
objectives are easily assessed by familiar methods such as multiple-choice test items, whereas
other objectives require more complex approaches such as a portfolio that is a collection of
exemplary work products over a period of time.

These nine elements just described are the basic components of the design process
presented in Figure 1.1. They overlap and are presented in an oval shape (see Figure 1.1)
to indicate that there is no one specific sequence or order to completing the steps. It would seem
logical to start with the instructional problem and then proceed clockwise. However, it is
also logical to complete the design of the evaluation instruments immediately after defining
the objectives. Similarly, if your job requires you to design instruction for the same group of
learners (e.g., a fifth-grade class or field service engineers), then you will probably not need
to complete the learner analysis in great detail after the first or second project because those
characteristics remain stable.

Expert’s Edge

The Challenge of Instructional Design
You would think that after 25 years of being in the same field, I would be bored with my career;
however, working as a consultant in the field of training and human performance is anything but
boring. My role is continuously changing, and I am constantly presented with new challenges
and opportunities to grow.

When I started my career, I was working for a financial company. Most of my work con-
sisted of writing training manuals and job aids. To accomplish my work, I followed the standard
instructional design process. I would analyze my target audience and where they would take
and apply the training. I would then analyze the manual content, sketch out a design, develop
the manual, try the manual out on a few target audience members, revise the manual if needed,
and publish it. The process was very similar to the coursework I did in my first instructional
design course, except I did not create formal summative evaluations because the client did
not want them. In the corporate world, formal assessments are often considered too academic
and sometimes even offensive to adult learners.

After years of creating manuals, I changed jobs and worked for a software company
that serviced auto dealerships. This position was a great learning experience. I not only
had the opportunity to create a software training program for dealership personnel; I also
had the opportunity to travel around the United States and teach the program. My students
ranged from individuals who had never used a computer to individuals who built computers.
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They also ranged in age and cultural background. I generally taught at a different dealership
every day, so I had to perform a quick analysis of my students and adjust my training program
accordingly. This position allowed me to hone my skills in what I call “flexing to my client.”
Learning to adjust my approach and behavior based on my client’s demeanor and character-
istics has allowed me to excel as an instructional design and human performance consultant.
In this field, I work with a lot of different people, from the customers who pay for my services
to subject-matter experts to target audience members. I consider all of these individuals to be
my clients, and being able to “flex” to them enables me to build genuine trusting relationships.
In turn, I can obtain what I need from my clients so that I can best serve them.

Later, I started working as a consultant to a manufacturing company. In contrast to my
previous positions, where most of my time was spent on implementation, in this position I spent
the most time on analysis and development. In my previous positions, I designed training for
new software and procedures. The need for training was obvious. In my position as a consul-
tant, clients often requested training to fix a problem. Upon performing a needs assessment,
I sometimes found that the problem was not caused by a lack of knowledge or skills but by
some other barriers, such as a lack of resources or incentives. Even when training was needed,
I often found that training alone would not fix the problem because other barriers existed that
the company needed to address.

I spent more time on analysis not only because I needed to ensure that training was
required but also because the training content was much more complex when training was
required. For many projects, the content was so complex that analysis of the detailed content
continued as I proceeded through the design and development phases.

Because of the increased need for consistent training to geographically dispersed target
audiences, much of the training I developed was web-based. Developing web-based training
as opposed to classroom training increased the time I spent on development by about four-
fold. Also, the complexity of the content contributed to time spent on development because
I would have to wait for busy subject-matter experts to supply the content details that were
not captured during analysis and design.

Today, I continue to work as a consultant to a manufacturing company. I still spend a lot
of time on analysis and development. However, the training solutions that I recommend and
support have evolved beyond formal training courses. In today’s environment, the workforce
is lean, and most workers have minimal time to devote to formal training. In addition, work-
ers are inundated with information that they need to perform their duties, and this information
changes rapidly. To accommodate workers in this environment, training solutions often include
single-point lessons, on-the-job mentoring/coaching, job aids, and informal training solutions,
such as online knowledge sites with discussion boards or road shows with expert panel dis-
cussions. Today, my instructional design colleagues and I spend as much time on supporting
worker-to-worker knowledge sharing as we do on creating formal training.

Shannon DeGregory is a consultant on instructional design and human performance. She has worked in the training
industry for 25 years and has training experience in mortgage auditing, benefits, actuarial, auto dealership software,
engineering, manufacturing, and accounting.

Ongoing Processes
Eight processes that are ongoing throughout the life of an instructional design project are
presented in the two outer ovals of Figure 1.1. The following paragraphs describe these
processes.
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Planning and project management Instructional design projects vary in degree of complex-
ity and the amount of planning and management that they require. These two processes are
essential for developing and managing the schedule and budget for a project. The effort
required for project management is determined by the scope of the project.

Support services The size and scope of the project will determine the resources that are
essential for its success. For smaller projects and those with a short time frame, the instruc-
tional designer might provide, in addition to the instructional design processes, all the
services required, from typographer to evaluator to graphic artist. For large-scale projects,
support services might include a number of specialists, such as graphic artists, scriptwriters,
video producers, or programmers, to support the development and production of the
instructional materials.

Formative evaluation and revision Your design and development work on a project is eval-
uated at multiple places during the process. Such “formative evaluation” processes (see
Chapter 13) can start with the problem identification step to ensure that you have correctly
identified the problem. Similarly, you may conduct reviews of the task analysis and objectives
to verify that you are correctly addressing the problem. Once you have designed the strate-
gies and created a draft or prototype of the instruction, you can conduct additional reviews
to test their effectiveness. Using the information that you or the evaluator gather, you can
make revisions to improve the quality of the instruction.

Implementation As you design the instruction, you must also plan for the implementation.
Careful planning and involvement of key individuals during the design of the instruction
can improve the implementation and use of the instruction. Implementation, like formative
evaluation, starts early in the instructional design process. Planning for the implementation
early can help ensure a smooth rollout of the instructional program.

Summative evaluation Once the instruction is implemented, you or your evaluator can con-
duct a summative evaluation. This evaluation is used to evaluate the effectiveness of the final
materials when they are used as planned.

Confirmative evaluation In business, training courses are often institutionalized and
offered to employees long after the problem they addressed is gone. Confirmative evalua-
tion is a process instructional designers use to determine whether a course or instruction
remains appropriate over time.

WHO’S WHO IN THE INSTRUCTIONAL DESIGN PROCESS
As you prepare to study the instructional design process, you will want to view it from your
own perspective. What role or roles will you assume in an instructional project? What specific
responsibilities might you have? What relationship do you have with other individuals in your
organization who are involved in aspects of designing or delivering instruction? These are
all matters to keep in mind as you study the elements of instructional design. Let us examine
three essential roles in the instructional planning process. You may be expected to fill one
or more of these roles.
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Instructional Designer
This person is responsible for carrying out and coordinating the planning work and is com-
petent in managing all aspects of the instructional design process. The instructional designer
has the primary responsibility for designing the instruction.

Subject-Matter Expert (SME)
The subject-matter expert is qualified to provide information about content and resources
relating to all aspects of the topics for which instruction is to be designed. This individual is
responsible for checking accuracy of content treatment in activities, materials, and examina-
tions. The teacher or instructor may serve also as an SME.

Evaluator
This person is qualified to assist the staff in developing instruments for pretesting and for
evaluating student learning (i.e., posttesting) and is responsible both for gathering and inter-
preting data during program tryouts and for determining the effectiveness and efficiency of
the program after it has been fully implemented.

During various stages of the process, you may involve other individuals such as media
production personnel, instructors, and facility planners and managers.

ANSWERING THE CRIT ICS
Isn’t the instructional design process actually a mechanistic rather than a humanistic method
of instructional planning? Doesn’t this procedure discourage creativity in teaching? Isn’t
teaching more of an art than a science? These and similar questions are frequently raised
and must be answered realistically. After studying this book, you should make up your own
mind about how to answer them. Following are our responses to such questions:

Question: Isn’t the instructional design process actually a mechanistic rather than a
humanistic method of instructional planning?

Some ID models exhibit rigidity, following only a single, linear path for planning,
represented by a chain of boxes and arrows, without exception. Figure 1.3 illustrates this
approach. The sequences should be flexible, with elements addressed in a logical order for
each project. The instructional designer’s style of working, the nature of the subject, envi-
ronmental constraints, and the learner’s needs can all influence how the components are
addressed in planning. The ID process would be mechanistic only if elements were treated
in a fragmented manner rather than in an integrated approach. That is, the elements must
work together rather than be treated as isolated steps.

A humanistic approach to instruction recognizes the individual learner (i.e., student
or trainee) in terms of his or her own capabilities, individual differences, present ability
levels, and personal development. It should be apparent that these matters do receive
attention in the instructional design process. Elements of the process include examination
of learner characteristics and identification of readiness levels for learning. Furthermore,
systematic planning is applied to designing various forms of instruction to address the
learner’s needs.
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FIGURE 1.3
A Typical Instructional Design Model
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Philosophically, as the planning starts, the instructional designer or instructor might
have the following perspective: “I am designing a program of learning experiences for learn-
ers so that together we will be successful in accomplishing the stated goals and objectives.
Although it is important for each person to learn, it is equally important to me that the
learner become proficient.” A successful instructional program is one in which the majority
of the students succeed, reaching a mastery level in accomplishing the specified outcomes.
Grading on a bell-shaped normal curve and assigning letter grades would have no place in
such instruction designed to improve performance.

Question: Doesn’t the ID procedure discourage creativity in teaching?

In fashioning a fine work of art, the artist creatively uses a number of widely accepted
design elements (unity, emphasis, balance, space, shape, color, etc.). This same principle
applies to instructional design. The effective instructional designer considers all the elements
of the process to design a creative instructional approach. A good design goes beyond mere
effectiveness. It is efficient, engaging, and interesting.

Design requires creatively applying learning principles while taking into account char-
acteristics of individual components and necessary relationships among elements that may
constrain the design. These nine design elements, discussed earlier, can be developed and
manipulated in imaginative and creative ways. Although the nine elements are the basis for
good instruction, innovative and creative approaches result from how you, the instructional
designer, apply the process.

Two individuals teaching the same subject or topic and targeting the same outcome
goals might very well design different plans. Both can result in equally satisfactory student
learning. The process demands dynamic interactions between students and instructor and
between student and content, and different activities may be developed to satisfy those
demands. This process encourages creativity, even to the extent of providing for open-ended
or unanticipated learning experiences.

Question: Isn’t the main attention in ID given to low-level, immediate learning out-
comes rather than to higher order, long-term outcomes?

Low-level, immediate outcomes are typical of instructional designs that implemented
a strict behavioral approach using such strategies as mathemagenic behaviors (Rothkopf,
1970). Designers and researchers tend to implement strategies, such as inserted questions,
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proposed by Rothkopf, with a focus on very narrow, specific bits of information. Learners
quickly discover they can search for a specific answer (intentional information) by skim-
ming and ignoring all other supporting information (incidental information). As a result,
learning is primarily rote; the task requires only the recall of specific information. In contrast,
instructional design models based on cognitive strategies can provide a means of facilitating
the development of higher level learning involving analysis, synthesis, and problem solving.

In many academic subject areas, learners achieve major learning outcomes only after
they have completed a class and then enrolled in an advanced course or begun working
at a job. Instructional design includes procedures for directly and indirectly evaluating
postcourse behavior and content application outcomes.

These answers to the critics may seem unconventional. Many teachers and trainers,
based on their beliefs and experiences, might not accept them. Often people must become
dissatisfied with present practices or results before they recognize the need for change and
improvement (e.g., getting beyond passive learning, beyond accepting recall as an accept-
able goal, when improved performance on a task or application of knowledge is a more
appropriate outcome). Then they are probably ready to explore a fresh approach to creat-
ing effective instruction. Providing explanations and offering opportunities, as described in
this introductory chapter, can help counter criticism of the instructional design process.

QUESTIONS . . . QUEST IONS . . . QUEST IONS
As you read and study the following chapters, you will frequently see questions raised or
referred to in relation to the topic under consideration. Such questions may appear at the
beginning of a chapter to indicate the important matters that follow. Then, as the discussion
proceeds, other questions help direct thinking toward decisions that must be made.

An instructional designer continually probes for clarification, explanations, and details.
You must help the persons with whom you carry out instructional planning to communicate
effectively with you. This can best be done by using questions. Therefore, pay particular atten-
tion to the questions raised throughout the book. Then, let questioning become a common
part of your behavior as you explore and eventually practice the instructional designer role.

S U M M A R Y

1. The use of instructional design to design and develop training can shorten training time
and focus the training on the specific performance issue that can result in significant cost
savings.

2. The instructional design process is applicable to a broad range of contexts that focus
on improving human performance. These contexts can include but are not limited to
education, business, health care, and the military.

3. A complete ID plan consists of nine elements arranged in a flexible configuration and
formative, summative, and confirmative evaluations for potential revisions and judgments
of success.

4. A number of expressions are synonymous with the term instructional design in the literature
and in practice.

5. The ID process has the following qualities: It follows a systematic procedure with specific
details, it usually starts at the course development level, and the process is applied in
different ways by different designers but produces equally effective learning interventions.

6. The ID process can benefit program managers, administrators, instructional designers,
instructors, and learners.
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7. Roles in the ID process include instructional designer, instructor, subject-matter expert,
and evaluator.

8. Criticisms of the ID process include the opinions that it is a mechanistic rather than
humanistic planning method, that it discourages teacher creativity, and that its main
attention is given to low-level, immediate outcomes. The ID process emphasized in this
textbook counters these criticisms.

9. Asking questions during all phases of the ID process can help direct thinking toward
decisions.

T H E I D P R O C E S S

As you read through this book, you will use the instructional design process to create a unit of
instruction similar to the one in Appendix B. In this section, we provide guidance for apply-
ing the concepts, skills, and processes described in the chapter. This section also provides
you with additional heuristics on the design process.

To start, we recommend that you reflect on your own definitions and philosophies.
First, what is your definition of instructional design? Second, which learning theory or
theories do you subscribe to for designing instruction? Third, what is your view of the
learner?

Lean Instructional Design
Instructional design is often criticized for taking too long. But time is relative, and time
requirements are dictated by a number of circumstances. For example, you might take your
car to the local garage or full-service filling station to have a flat tire fixed. Given the interrup-
tions of customers wanting gas and those only asking for directions, it might take an hour
or more to have your tire changed or repaired. In contrast, crews at the Indianapolis 500
routinely change all four tires in less than 10 seconds. Your local mechanic will probably
receive about $20 regardless of how long it takes to do the job, whereas thousands of dollars
are riding on the efficiency of the pit crew on race day.

Does that mean that all design tasks should be done with the speed of a pit crew
working the Indy 500? No, not all the time. However, you will need to make some critical
decisions. For example, consider an organization that is changing to a different telephone
system and in a 2-hr training session must train 600 employees in how to use the new
system. Given that this process is a one-shot training program, a designer would need to
consider what value the design process could add. A simple task analysis presented as a
lecture outline for the instructor might suffice in place of a lengthy development project.
In contrast, a troubleshooting course for field service staff is more complex and has a longer
life. In this example, the company’s field service staff is growing at a high rate, and there is
high turnover due to promotions. An investment in the design of the course would prove
worthwhile even though it might take 6 months to complete. Recall the AT&T example
from earlier in this chapter. An instructional design approach was not used for the first
version of the course, which was lengthy and not focused on the performance requirements
of the job.

To answer the critics, instructional design does take an investment of time and
resources. However, the alternative is even more costly, as illustrated by the AT&T example.
There are also times when instruction is not the answer (see Chapter 2) or when the problem
does not warrant the investment of resources. A missed application of the instructional
design process is a costly investment.
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A P P L I C A T I O N

In the “Getting Started” section at the beginning of this chapter, we described an unfortunate
scenario of an instructional designer’s first day on the job. How would you respond to the
group’s questions?

Write a job description for your ideal job. Next, refer to the nine elements in Figure 1.1
and see how many of them are described in your job description. Which elements did you
include in your description?

A N S W E R S

How would you respond to the “Getting Started” scenario? It seems the key issue, if you are to
do your job, is not to overwhelm your new colleagues with instructional design terminology
while clearly selling them on the concept of design. A friendly approach might be to discuss
what you can do in concrete terms that they can understand. This job is going to take some
gradual selling and building of both rapport with and support from the manager and staff.
We suggest proceeding cautiously but do everything you can to be helpful. As part of a sales
job, you might work with the group to identify a performance problem and then work with
them to design an appropriate solution. Again, keep in mind your audience of coworkers,
and approach the task in a way that will help them adapt your instructional design approach.

Which design elements would you include in your job description? Asking us to pick
one or two is like asking parents to select their favorite child! Each of us enjoys doing cer-
tain tasks more than others, but we recognize that all the different elements are essential
and important in the design, development, and implementation of an effective and efficient
product. We hope that you have a real interest in two or three of the elements but that you
also develop your skills in all aspects of the design process.

R E F E R E N C E S

Aguinis, H., & Kraiger, K. (2009). Benefits of training and development for individuals and teams,
organizations, and society. Annual Review of Pscyhology, 60, 451–474. https://doi.org/10.1146/
annurev.psych.60.110707.163505

Arthur, A., Bennet, W., Edens, P. S., & Bell, S. T. (2003). Effectiveness of training in organizations:
A meta-analysis of design and evaluation features. Journal of Applied Psychology, 88, 234–245.
https://doi.org/10.1037/0021-9010.88.2.234

ASTD. (2011) 2011 State of the Industry Report. Retrieved from https://www.td.org/research-reports/
astd-research-2011-state-of-the-industry-report

Bloom, B. (1976). Human characteristics and school learning . New York, NY: McGraw-Hill.
Davenport, R. (2005). A new shade of Big Blue: IBM reinvents its workforce. Training and Development,

59(5), 34–41.
Desimone, L. (2009). Improving impact studies of teachers’ professional development: Toward better

conceptualizations and measures. Educational Researcher , 38, 181–199.
Dewey, J. (1900). Psychology and social practice. Psychological Review, 7 , 105–124.
Fischer, C., Fishman, B., Dede, C., Eisenkraft, A., Frumin, K., Foster, B., . . . McCoy, A. (2018). Investi-

gating relationships between school context, teacher professional development, teaching prac-
tices, and student achievement in response to a nationwide science reform. Teaching and Teacher
Education, 72, 107–121. https://doi.org/10.1016/j.tate.2018.02.011

Fleming, M., & Levie, W. H. (1978). Instructional message design: Principles from the behavioral sciences.
Englewood Cliffs, NJ: Educational Technology Publications.

Fox, A. (2003). Training budgets said to be withstanding companies’ economic troubles. Human
Resources Magazine, 48(7), 32–38.

https://doi.org/10.1146/annurev.psych.60.110707.163505
https://doi.org/10.1146/annurev.psych.60.110707.163505
https://doi.org/10.1037/0021-9010.88.2.234
https://www.td.org/research-reports/astd-research-2011-state-of-the-industry-report
https://www.td.org/research-reports/astd-research-2011-state-of-the-industry-report
https://doi.org/10.1016/j.tate.2018.02.011


Trim Size: 8in x 10in Morrison465935 c01.tex V1 - 01/29/2019 7:49 P.M. Page 26�

� �

�

26 1 • Introduction to the Instructional Design Process

Hughes, A. M., Gregory, M. E., Joseph, D. L., Sonesh, S. C., Marlow, S. L., Lacerenza, C. N., . . . Salas, E.
(2016). Saving lives: A meta-analysis of team training in healthcare. Journal of Applied Psychology,
101(9), 1266–1304.

IBM (2014). The value of training . Somers, NY: Author.
Keith, N., & Frese, M. (2008). Effectiveness of error management training: A meta-analysis. Journal of

Applied Psychology, 93, 59–69. https://doi.org/10.1037/0021-9010.93.1.59
Mager, R. F. (1977). The “winds of change”. Training and Development Journal , 31(10), 12–20.
Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework for

teacher knowledge. Teachers College Record, 108(6), 1017–1054.
Morrison, G. R., & Lowther, D. L. (2010). Integrating computer technology into the classroom (4th ed.).

Columbus, OH: Merrill.
Riter, P. (2016, June 7). The quest for instructional designers. Inside Higher Ed. Retrieved from https://

www.insidehighered.com/advice/2016/06/07/troublesome-shortage-instructional-designers-
essay#.WI_StKWGmTY.mailto

Rothkopf, E. Z. (1970). The concept of mathemagenic activities. Review of Educational Research, 40,
325–336.

Rowan, B., Camburn, E., & Barnes, C. (2004). Benefiting for comprehensive school reform: A review
of research on CSR implementation. In C. T. Cross (Ed.), Putting the pieces together: Lessons from
comprehensive school reform research (pp. 1–52). Washington, DC: National Clearinghouse for Com-
prehensive School Reform.

Rowan, B., Correnti, R., Miller, R. J., & Camburn, E. (2009). School improvement by design: Lessons
from a study of comprehensive school reform designs. In B. Schnieder, & G. Sykes (Eds.), Hand-
book of education policy research (pp. 637–651). London, UK: Taylor & Francis.

Snellbecker, G. (1974). Learning theory, instructional theory, and psychoeducational design. New York, NY:
McGraw-Hill.

Stolovitch, H. D., & Keeps, E. J. (1999). What is human performance technology? In H. D. Stolovitch, &
E. J. Keeps (Eds.), Handbook of performance technology: Improving individual and organizational per-
formance worldwide (pp. 3–23). San Francisco, CA: Jossey-Bass/Pfeiffer.

Training Magazine (2017). 2017 training industry report. Training , 54(6), 20–33.
Wiggenhorn, W. (1990, July/August). Motorola U: When training becomes an education. Harvard Business

Review, pp. 71–81.

https://doi.org/10.1037/0021-9010.93.1.59
https://www.insidehighered.com/advice/2016/06/07/troublesome-shortage-instructional-designers-essay#.WI_StKWGmTY.mailto
https://www.insidehighered.com/advice/2016/06/07/troublesome-shortage-instructional-designers-essay#.WI_StKWGmTY.mailto
https://www.insidehighered.com/advice/2016/06/07/troublesome-shortage-instructional-designers-essay#.WI_StKWGmTY.mailto


Trim Size: 8in x 10in Morrison465935 c01.tex V1 - 01/29/2019 7:49 P.M. Page 27�

� �

�



Trim Size: 8in x 10in Morrison465935 c02.tex V1 - 01/29/2019 7:49 P.M. Page 28�

� �

�

C H A P T E R 2

Identifying the Need
for Instruction

GETT ING STARTED
You have just transferred to the U.S. division of the Electric Green Wind Company. This
company installs and maintains wind turbines that generate electricity. When you arrive,
your manager is very agitated because he has a problem. There have been two deaths due to
trucking accidents in the first 8 months of the year, plus the company is averaging 5.3 more
accidents per miles driven than the national average for trucking companies. The chief
executive officer has told the division manager that he wants to see a perfect driving record
in 3 months.

The division manager is convinced that the accidents are caused by drivers not obeying
the speed limit, and he wants to initiate a program that will impose a company fine for every
speeding ticket a driver receives. However, he is not sure how effective this approach will
be because he does not always receive information on speeding tickets. He knows that the
drivers are not performing at their best. Thus, he is giving you this problem to solve.

There are eight areas in the division (Texas, Florida, Oklahoma, Colorado, North
Carolina, North Dakota, and two in California). He quickly explains that each area has
a dispatcher who assigns jobs to the drivers, two to five supervisors who manage 12 to
15 drivers each, and a safety manager. All training is done at the Florida training facility.
You have permission to travel to each area, where a manager will provide you with access
to all personnel. Your manager would like to discuss your plan of action for addressing this
problem tomorrow morning. What is your plan?

Before starting an instructional design (ID) project you should ask, “Why is instruction
(i.e., training) needed? Under what conditions is it advisable to undertake a task that is
often both costly and time-consuming?” Let’s examine some situations that might require an
instructional intervention. An instructional intervention involves some type of instruction
or training for the individuals who experience the problem. The format of the intervention
can range from on-the-job coaching to formal classroom instruction.

First, suppose performance is not meeting expectations. For example, emergency per-
sonnel who answer 911 phone calls are not providing accurate, complete information to the
police and fire departments responding to emergency situations; or the mean score for a
fifth-grade class on the fractions section of the state’s benchmark test is below the state and
district means. In these two situations, the operators and students are not performing up to
expectations.

28
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QUESTIONS TO CONSIDER

‘‘What is the problem we are asked to solve?”

‘‘Will instruction solve the problem, or is there another approach?”

‘‘What is the purpose of the planned instruction?”

‘‘Is an instructional intervention the best solution?”
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Second, the work environment can change as a result of modifications in procedure or
the installation of new equipment. When one corporation purchases another corporation,
there will probably be procedural changes for different operations such as requesting
travel or completing travel expense forms. More complex procedures can also change—for
example, how to prepare packages for exportation. Similarly, an industry might experience
a major shift, as many businesses found in the 1980s with the introduction of microcom-
puter chips that required massive training of their engineers. Similarly, consider the effect
of pad-type devices on computer manufacturers. In an elementary school the principal
may decide to adopt a problem-based learning approach, requiring staff development
and changes in teaching methods. Or a school might receive money to purchase several
virtual reality headsets for use in science classes. Teachers would then need training not
only on how to operate the headsets, but also on how to integrate this technology into
their curricula.

Third, a company or industry can expand so rapidly that qualified personnel are
in short supply. In the 1970s, the petroleum industry grew faster than the industry could
prepare its engineers for higher level positions and faster than universities could pro-
vide qualified graduates. The solid-state electronics industry experienced similar growth
in the late 1970s and early 1980s, which created problems. A similarly rapid industry
growth occurred for information technology specialists in the 1990s. Current projects
suggest rapid growth in health care and social services, professional and business services,
and leisure and hospitality positions (Bureau of Labor Statistics, 2015). Similarly, many
areas are experiencing a shortage of K-12 teachers, particularly in math and science.
Inexperienced professionals were often hired, promoted to higher level positions, and
advised to learn through experience on the job. In the near future, we might see similar
rapid growth in the need for health care professionals as the baby boomers retire and create
additional needs.

In situations like those just described, training interventions might help improve pro-
ductivity or achievement. More specifically, instructional design would provide a means for
developing appropriate training or increasing the cost-effectiveness of existing training. Let’s
examine one more example of when instruction might be the answer. Consider a corporation
that has hired an outside consulting group to teach a course on time management. Could
a similar course be designed in-house to reduce costs and more directly reflect the corpora-
tion’s work environment? The vendor-offered course might require that employees attend
for five full days. Perhaps a mixture of self-paced instruction and classroom instruction would
reduce time away from the job.

IS INSTRUCTION THE ANSWER?
At first glance, it seems that the 911 operators mentioned earlier need training in how to
record correct information, and the fifth-grade students need to study one or more units on
fractions. But do we know that more instruction will solve these problems? Could something
in the environment account for the inaccuracies of the 911 operators? A careful analysis of
the situation might reveal that the earpieces on the headsets do not fit the operators properly
or that transmissions have an unacceptable level of static. Training for the operators would
not solve any of these problems. The fifth-graders’ low test scores might be the result of the
students’ taking the annual achievement test before they have completed the planned unit
on fractions.

The purpose of identifying the problem is to determine whether instruction should
be part of the solution. A team that develops new training for the 911 operators or requires
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them to repeat existing training would be squandering company resources if the cause of
poor performance is poor audio quality. The real solution might be either to purchase
new headsets or correct the static problem. Similarly, simply rescheduling the teaching of
fractions or the achievement test might easily solve the fifth-graders’ performance problem.
Consider our Electric Green Wind Company problem. What are the potential solutions
to this problem? One option might be training or improved training. Another option
to consider is the scheduling of the jobs. Further analysis might indicate that the time
frame for each job allows little flexibility, resulting in the need for drivers to drive above
the speed limit and take risks. A problem of this nature would require a change in policy
and procedure as well as in the work environment. Statistics from the National Highway
Traffic Safety Administration (https://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/
Crashes-tbl10-2015.xls) suggest that there are more accidents on some days than others.
Thus, an analysis of the timing of the accidents might provide additional insight about the
cause. An analysis of the driving conditions might indicate that the roads driven are haz-
ardous (e.g., narrow, two-lane roads as opposed to freeways), requiring additional training
for drivers.

The instructional design process begins with the identification of a problem or need.
Why is performance below expectations? Once we know the root cause of the problem,
we can determine whether an instructional intervention will solve the problem. Instruc-
tional designers can use three different approaches to identify instructional problems: needs
assessment, goal analysis, and performance assessment. Once the problem is identified, the
instructional designer must determine the most appropriate intervention. Problems that on
the surface seem to require an instructional intervention can often be solved with a change
in policy, coaching, or the environment. Our focus in this book is on designing instructional
interventions when instruction is an appropriate solution to the problem.

NEEDS ASSESSMENT
When does an instructional designer conduct an assessment to determine whether there is a
problem to address? Rossett (1999) identifies four opportunities for identifying performance
problems. First is the introduction or rollout of a new product. When an automobile com-
pany introduces a new vehicle such as an electric or self-driving car, this change represents
an opportunity to provide some type of support—either training or other—to improve the
mechanics’ ability to troubleshoot and repair the vehicle. Second is responding to an existing
performance problem. If a computer mail-order company notices an increase in returned
power supplies, then an analysis is probably warranted to determine the cause of the prob-
lem. That is, are the installation instructions vague or incorrect, is there a manufacturing
defect, or are the specifications wrong? Third, a company recognizes a need to develop its
people so they can continue to contribute to the growth of the company. For example, in the
early 1980s, with the growth of computer microchips, many appliance-manufacturing com-
panies found that the knowledge of their design engineers was suddenly out of date because
of the introduction of microprocessors into home appliances. Companies were faced with
either replacing their current staff with new college graduates or developing their existing
staff. An analysis was used to identify an appropriate solution—retraining the existing staff.
Fourth is strategy development, in which an analysis provides useful information for making
decisions for strategic planning.

Individual and organization needs are ever-changing. The needs or performance prob-
lems you identify today are likely to change in a month or 6 months. Similarly, training or
change in the workplace implemented to address the problem affects existing needs and

https://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/Crashes-tbl10-2015.xls
https://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/Crashes-tbl10-2015.xls
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may change priorities. Problem identification often has a limited life span and requires
continual updating to identify critical performance problems. The remainder of this chapter
focuses on three tools instructional designers can use to identify performance problems:
needs assessment, goal analysis, and performance assessment.

A needs assessment can help us avoid providing too much instruction when it is not
necessary. Similarly, a needs assessment can help us identify appropriate uses of instruction,
resulting in effective and efficient training that can reduce “death, injury, pain, suffering,
and lost profits” (Cekada, 2010, p. 28). Consider a needs assessment of international med-
ical graduates who practice medicine in Canada (Lockyer, Fidler, de Gara, & Keefe, 2010).
The amount of support available to the new doctors varies by Canadian province and must
address the differences between the doctors’ practice in their native country and in Canada.
A needs assessment was conducted that included input from both the foreign doctors and
resident medical personnel. The results revealed that many of the problems (e.g., misuse
of tests and referrals) were caused by a lack of tacit knowledge one would develop dur-
ing medical school, residency, and professional networking in Canada. Thus, any new train-
ing should address a need not only for formal knowledge but also for tacit knowledge that is
not well documented.

The terms needs assessment and needs analysis are often used interchangeably. A needs
assessment is used to identify gaps in performance and then determine whether the
gaps are worth addressing through an intervention. If a gap is worth addressing, then
recommendations are made to improve performance through some type of intervention.
In contrast, a needs analysis involves examining the gap and identifying potential causes
of the gap (also called cause analysis). The causes of the gap are used to determine an
appropriate intervention.

Needs assessment is a tool designers use to identify performance problems in many
different areas. For example, Sampson (2007) summarizes a needs assessment conducted
to determine the needs of individuals who must read Department of Defense briefs.
The assessment revealed that those writing the briefs failed to consider their audience’s
needs. A needs assessment for Oregon forest products identified educational needs
of both large and small companies (Reeb, Leavengood, & Knowles, 2009). The top five
educational needs for large companies were identification of new markets, pricing, strategic
market planning, competitive positioning, and sales skills. The top five needs for small
companies were similar but included plant management and finance rather than strategic
market planning.

A needs assessment might result in noninstructional solutions. For example, a needs
assessment of how humanities scholars use digital collections suggested that librarians work
closely with the researchers to further develop the digital systems to support e-research
that requires new infrastructures, digital collections, and approaches (Green & Courtney,
2015). The use of a needs assessment to identify performance problems is not limited
to business and industry. For example, Sohoni, Cho, and French (2013) analyzed the
needs of engineering graduate teaching assistants and identified four factors to address in
the training. Similarly, Sharkey, Hunnicutt, Mayworm, Schiedel, and Calcagnotto (2014)
examined the requirements for elementary-school yard supervisors and determined that
training needed to focus on interacting with students to create a safe environment and have
positive interactions.

Needs assessment is described as a tool for identifying the problem and then selecting
an appropriate intervention (Kaufman & English, 1979; Kaufman, Rojas, & Mayer, 1993).
If the designer fails to identify the problem properly, then the intervention may address
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only the symptoms, with no resultant change in the target audience’s performance. For an
instructional designer, the needs assessment process serves four functions:

1. It identifies the needs relevant to a particular job or task, that is, what problems are
affecting performance.

2. It identifies critical needs. Critical needs include those that have a significant finan-
cial impact, affect safety, or disrupt the work or educational environment.

3. It sets priorities for selecting an intervention.
4. It provides baseline data to assess the effectiveness of the instruction.

Gathering baseline data is not always possible or cost-effective. For example, a designer
may determine that one cause of water meter damage is water-meter inspectors using the
wrong technique for turning off meters. Is it feasible or cost-effective to observe a number
of individuals in order to document the incorrect procedure when no records exist that
indicate the cause of the damage? Or could the designer simply track the total number of
meters replaced before and after the training was implemented?

We define a need as a gap between what is expected and the existing conditions.
Instructional designers are primarily interested in gaps when actual performance does
not equal or exceed expected performance. An identified gap may indicate a need for
an instructional intervention. The next section describes how to plan and conduct a
needs assessment.

Types of Needs and Data Sources
Six identifiable categories of needs are used for planning and conducting a needs assess-
ment (Burton & Merrill, 1991). These six categories provide a framework for designers to
determine the type of information to gather and a means to classify needs.

Normative needs A normative need is identified by comparing the target audience against
a national standard. Normative needs in education include national achievement test norms
such as those of the Iowa Tests of Basic Skills (ITBS), the SAT, or the Graduate Record Exam-
ination (GRE). Normative data for identifying training needs in industry often do not exist
because of a lack of record keeping at the national level. Some normative data exist for safety
records (e.g., plant safety and transportation), service (e.g., an airline’s on-time rating), and
sales (e.g., projected sales of a product or service for a metropolitan area). A normative
need exists when the target population’s performance is below the established norm. Thus,
a fifth-grade class that scores 15 points below the norm on the math section of the ITBS has
a defined normative need. A trucking company that averages six more accidents than the
industry norm per million miles driven has an identified normative need.

The first step in defining a normative need is to obtain the normative data. The test
administrator’s handbook or the test publisher typically provides test norms. Norms related
to specific industries (e.g., insurance, transportation) may be available from professional
societies, trade groups, and government agencies (e.g., the Department of Transportation).
For example, you might be working on a project for a hospital to determine if the hospital
staff needs training for dealing with infections in patients. A check of government data (http:
//www.hcup-us.ahrq.gov/reports/statbriefs/sb94.pdf) could be used to determine if the
hospital has an incidence rate higher than the national norm. Once the norm is defined, the
instructional designer must collect data from the target audience for comparison with the
norm. Again, summarized test data are often available in schools. Sales, manufacturing,

http://www.hcup-us.ahrq.gov/reports/statbriefs/sb94.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb94.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb94.pdf
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and safety data are often included in company reports, databases, internal newsletters, and
annual reports.

Comparative needs Comparative needs are similar to normative needs in that both are
defined by comparing the status of the target audience to an external measure or status.
A comparative need, however, is identified by comparing the target group to a peer group—
that is, to another company or school—as opposed to a norm. In education, a comparative
need is identified by comparing one class to another, equivalent class (e.g., two sixth-grade
classes) or comparing two equivalent schools to identify differences such as available
equipment or test scores. For example, a principal might find that a similar school that
implemented an effective reading program has higher reading scores (Slavin, Cheung,
Holmes, Madden, & Chamberlin, 2013). However, federal and school district regulations
involving privacy protection, as well as human-subject review committees in the case of
university-based studies, have made such data collection more difficult in recent years. Still,
the data gathering may be even more challenging in a business environment. For example,
public schools in many states administer an achievement test developed by the state
each spring. School districts can prepare profiles for all of their schools for the different
subtests. Administrators, teachers, and parents can then compare their school to similar
schools to identify comparative needs. Many universities and colleges maintain a list of
institutions they use for comparisons of faculty salaries, class size, and budgets. Businesses
often study competitors to define training needs, facilities, compensation, and incentives.
A comparative need exists when there is a gap between the groups. This difference, however,
may not reflect a true need that can be addressed through training but rather an attitude
of “keeping up with the Joneses.” For example, a training manager might compare his
company’s training resources to another company and conclude that a campus-style facility
is needed complete with dorm rooms, cafeteria, and classrooms even though their trend is
to use more online instruction.

To identify comparative needs, the designer must first determine areas for compar-
ison (e.g., math scores, manufacturing waste, management development). Data are then
collected on the target audience to determine the current status. Next, data are collected
from the comparative audience. In education, this process may be as simple as calling the
other school and requesting the information or locating test data online. Data gathering
is usually not as simple in the business environment because of the proprietary nature of
information and because of government antitrust regulations, which often prohibit such dis-
cussions between different companies. Returning to our example of a needs assessment for
a hospital, we might ask how our client hospital compares to others in the region in terms of
communication and pain management. A government website (https://www.medicare.gov/
hospitalcompare/search.html) provides a comparison of hospitals on a number of questions
that instructional designer could use (see Figure 2.1). A designer may need to revert to inter-
viewing employees who have a knowledge of other organizations and to researching trade
journals (e.g., Training and Development, Training) to obtain the comparative data. When iden-
tifying comparative needs, the designer must make sure that the need is a viable training need
as opposed to a status need. For example, is it a valid rationale that because a competitor
has an elaborate training facility, your company is justified in constructing a similar or even
bigger facility?

Felt needs A felt need is an individual’s desire to improve either his or her performance or
that of the target audience. Felt needs express a gap between current performance or skill
level and desired performance or skill level. When searching for felt needs, designers must

https://www.medicare.gov/hospitalcompare/search.html
https://www.medicare.gov/hospitalcompare/search.html
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FIGURE 2.1
Comparative Needs Data From http://hospitalcompare.hhs.gov

Hospital A Target Hospital Hospital B

Patients who reported that
their nurses “Always”
communicated well.

73% 70% 79%

Patients who reported that
their doctors “Always”
communicated well.

80% 77% 78%

Patients who reported that
they “Always” received
help as soon as they
wanted.

59% 57% 61%

Patients who reported that
their pain was “Always”
well controlled.

68% 65% 74%

identify needs related to improving performance and individual wants that are motivated by a
desire other than performance improvement. For example, one company offered a training
course that involved travel to several locations in the United States and the Bahamas to study
and observe various geological formations. The training manager had to determine who
had a need for the course to improve job performance and who had a “need” to travel to
interesting places. Another example is a college professor who decided to revise a course.
She “felt” the need to add new information to make the course current, which would result
in an improvement for the learners.

Felt needs are best identified through interviews and questionnaires. Face-to-face inter-
views are often more effective because the designer can alleviate anxieties and probe for addi-
tional details. Questionnaires are effective only when individuals are willing to express their
needs on paper. Typical questions to elicit felt needs are “What could be done to improve
your work performance?” or “What could be done to improve the performance of (target
audience)?” Such questions may open a Pandora’s box of problems; the designer would need
to separate needs into those that are addressable by training (e.g., “a better understanding
of the cyber security”) and those that require other interventions (e.g., “reduce the amount
of paperwork” or “provide onsite child care”).

Expressed needs An expressed need is a felt need turned into action (Bradshaw, 1972).
People are often willing to pay to satisfy expressed needs (Burton & Merrill, 1991). An indi-
vidual who chooses one of two or more options—for example, enrolling in a specific course
or workshop—is also demonstrating an expressed need. Again, instructional designers
are primarily interested in expressed needs that improve the performance of the target
audience or person. An example of an expressed need is the list of employees who are
placed on a waiting list for a training course. As a student you may have been confronted
by an expressed need when more students than anticipated expressed a need for a course
and you found the course closed when trying to register. The employees (and students)
on the waiting list have expressed a desire to enroll in the course and willingness to wait
for an opening. The expressed need is the waiting list, which indicates a need for another
section, a larger room, or a change in course formats to allow more students to take
the course.

http://hospitalcompare.hhs.gov
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Data on expressed needs come from a variety of sources. A need for more sections of
a course is expressed in the enrollment data. Individual personnel files and performance
reviews often include goals in the form of either expressed or felt needs. Although the right
to privacy may prevent an individual designer from reviewing files, the designer could ask
the appropriate supervisor or manager to review the files and report any needs. Finally,
expressed needs are often identified in suggestion boxes and in-house publications with a
question-and-answer or suggestions column.

Anticipated or future needs The instructional design process often focuses on identifying
needs related to existing performance problems. Anticipated needs are a means of iden-
tifying changes that will occur in the future. Identifying such needs should be part of any
planned change so that any needed training can be designed prior to implementation of
the change. For example, a school principal and supervisors might decide to use virtual
reality goggles next year in each classroom. An anticipated need is the knowledge teachers
need to effectively use the technology in a classroom. By anticipating the need, a principal
can arrange for the appropriate training before the teachers start the year and difficulties
develop with the technology. Similarly, a medical, dental, optometry, or veterinary practice
that switches to electronic records, digital lab test results, and digital X-rays will need to teach
the staff not only how to access and add information, but also specific methods to keep the
data secure. Anticipating such needs as the software is developed will allow the designers an
opportunity to design the training so that it is ready prior to the transition to the new tech-
nology. The employees are then knowledgeable about the new technology and better able
to do their job when they start using it.

Anticipated needs are often identified through interviews and questionnaires similar
to those used with felt needs, but with additional questions about what future changes the
employee anticipates will affect the way the job is done. A second approach to identifying
anticipated needs is to identify potential problem areas. For example, what type of train-
ing is needed in an optometry practice when the optometrist decides to switch from the
traditional dilation of the pupil to examine the retina with a special digital camera that
photographs the retina without dilation? An analysis of this change will find training is
needed for the technicians using the camera, for the optometrist to interpret the photo-
graph, and for the electronic storage of the image files.

Critical incident needs Critical incident needs are failures that are rare but have significant
consequences—for instance, chemical spills; nuclear accidents; medical treatment errors;
and natural disasters such as earthquakes, hurricanes, and tornadoes (Mager, 1984b).
A typical reaction to a critical incident need was the planning and education that occurred
in Memphis, Tennessee, in 1990 in the wake of the 1989 San Francisco earthquake.
An earthquake was predicted to occur in Memphis in December 1990 as Memphis sits
on the New Madrid fault. In anticipation of the disaster, several government agencies,
schools, and corporations developed earthquake awareness programs by analyzing the
events associated with the 1989 San Francisco earthquake. Similarly, Florida was better
prepared for the 2017 hurricane season by implementing new building requirements and
evacuation plans that emanated from prior storms.

Critical incident needs are identified by analyzing potential problems. For example,
chemical plants, manufacturing facilities, nuclear power plants, and petroleum refineries
often develop employee training programs for handling emergencies such as fires, explo-
sions, or spills. Other critical incident needs are identified by asking what-if questions;
for example, “What would happen if we lost our connection to the cloud where our data
is stored?”
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Conducting a Needs Assessment
Four phases constitute a needs assessment: planning, collecting data, analyzing data,
and preparing the final report. Figure 2.2 identifies the individual steps in each of these
four phases.

Phase I: Planning An effective needs assessment focuses on one job classification or target
audience. Once the audience is defined, a strategy is developed for collecting the needs data.
The designer first determines whether data are required for each type of need. For example,
normative needs might not be essential when identifying anticipated needs due to a change
in the software or database system an organization uses. Careful consideration should be
given to what type or types of needs are most relevant to the analysis. If you are examining
the need for future training, then you might focus only on anticipated needs. A designer
who is new to an organization or client might gather data on several types of needs to gain a
more robust picture and data.

FIGURE 2.2
Needs Assessment Process

Phase I:

Planning

Target Audience

Strategy

Analysis

Participants
Phase IV:

Final Report

Purpose

Process

Results

Action

Sample Size

Phase II:

Collecting Data

Scheduling

Phase III:

Data Analysis

Analysis

Prioritization
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FIGURE 2.3
Needs Assessment Participants

Team Trainer Team Trainer

Cook Assembler CashierFry Cook Cook Assembler CashierFry Cook

Restaurant Manager

Shift Manager Shift Manager

The next step of the planning phase is to determine who will participate in the study.
In businesses and health care settings, the participants (i.e., individuals to interview) might
include a sampling of the target audience, supervisors and managers of the target audi-
ence, and experienced individuals who once were members of the target audience but have
since been promoted to higher levels. Figure 2.3 illustrates a sample organizational chart
for a fast food company. The focus of the needs assessment is on the team trainer. Team
trainers, shift managers, and restaurant managers are asked to share their perceptions of
the current needs. The shift and restaurant mangers work as a team with the trainer and
can provide another perspective based on their experiences and their interactions with the
target audience.

Similar decisions are also required for school-based needs assessments. Major par-
ticipants in those assessments are parents, students, and administrators. For example, we
conducted a technology assessment for a school to identify teacher training needs and
hardware and software needs. Our focus was primarily on felt and anticipated needs, as it
was a new school and the equipment was new. We collected data by interviewing teachers
and asking teachers, parents, and students to complete surveys.

The last step of the planning phase is to determine how to collect the data. Common
data collection techniques include questionnaires, rating scales, interviews, small-group
meetings, and reviews of paper trails. Consider the population who will participate in your
assessment and determine the best means for collecting the data. For example, sending
a questionnaire via e-mail to an audience that is not composed of frequent e-mail users
could result in a low return rate. Similarly, paper questionnaires mailed to a group of
executives may also yield a low return rate. Find one or two data collection methods that will
produce the best results. Needs assessment results are often reported as frequencies (e.g.,
60% of the employees indicated they did not know how to complete an expense advance
request). Identification of the analysis methodology early in the process aids in designing
the instruments and ensures that appropriate data are collected (see Chapters 11 and 12).
The planning step is complete when you have designed the data collection instruments.

Phase II: Collecting the data Careful consideration of the sample size and distribution is
required when collecting data. It may not be logistically or economically feasible to inter-
view every participant at each location. Thus, the sample must include individuals from
representative sites and regions. For example, manufacturing companies produce a variety of
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products at a number of different locations. Interviewing employees in only one area could
provide a false picture of the training needs for a companywide target audience. For example,
Lockyer et al. (2010) advise that a needs assessment from only one perspective should be
questioned. They suggest that the target audience may have an inaccurate perspective of
their needs and when presented with detailed information on ways to improve their perfor-
mance, they may be reluctant to accept the recommendations. Data collection also includes
scheduling appointments, making travel arrangements, and distributing and collecting ques-
tionnaires. Individual experience will determine the optimum number of interviews to plan
per day and the return rate for questionnaires. Note that a 100% return rate often is unre-
alistic. Although a 75% to 85% return rate is desirable, the acceptable level depends on
the context. Also, unlike the case in experimental or basic research, large samples may be
less important than samples that are representative of the target population of employees
or students.

Phase III: Analyzing the data Once the data are collected, you are ready to analyze the data.
Analyzing open-ended responses and interviews might require a thematic analysis to identify
themes across multiple participants. The output of the analysis will lead to a prioritization
of needs. Needs can be prioritized on the basis of economic value (e.g., the cost value to
the company), impact (i.e., the number of people affected), a ranking scale, frequency of
identification, or timeliness. One method for prioritizing needs, the Delphi method, is an
iterative process: The designer might mail a list of goals to a group of managers and ask
them to rank the goals. In a second mailing, the designer might send the same group a list
of the top 40 goals and ask them to rank them again, and then send the top 20 in a third
mailing. This process is repeated until it establishes a focus. One example of the use of the
Delphi method was a study to determine the doctoral-level content of agricultural education
courses (Shinn, Briers, & Baker, 2008). Two hundred and seventeen authors were asked to
nominate a scholar; 20 of the most frequently cited scholars were asked to participate, and
17 agreed. The scholars participated in five rounds of ratings to determine the final con-
sensus. The advantage of the Delphi approach is its systematic and thorough data-gathering
process; its disadvantage is its relatively high effort and time demands. Another method for
prioritizing is to use the identified needs as an input to a goal analysis (see the “Goal Analysis”
section later in this chapter), which is then used to set the goals for training intervention.

Phase IV: Compiling a final report The last phase of needs assessment is to prepare a final
report. A needs assessment report should include four sections:

1. Summary of the study’s purpose
2. Summary of the process (how it was done and who was involved)
3. Summary of the results in one or more tables and a brief narrative
4. Necessary recommendations based on the data

The recommendation should be appropriate to the problem. If the needed interven-
tion focuses on restructuring wages or on developing an organizational intervention, then
either a new team or additional team members may be needed to implement the solution.
If instruction is an appropriate intervention, the designer can proceed with the design and
development process.

Example Needs Assessment Plan
Top-Value Network (TVN) offers clothing and home items for sale on their television
network that is provided on cable networks and via live streaming. Customers can order
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online or by calling an 800 number. TVN has customer service centers in New York,
Atlanta, St. Louis, and San Francisco. The sales department consists of information sales
agent (entry level), supervisors, and managers. Sales agents are promoted to supervisors.
Supervisors monitor agent activity, provide coaching to entry-level agents, and handle
problem situations for 10–15 agents. Managers monitor the activities of 5–10 supervisors
and have the final authority and responsibility for all actions. TVN has decided that training
is needed to improve the skills of the supervisors.

Phase I A decision was made to collect data on five types of needs: comparative (needs
identified by comparison to another organization), felt (a need held internally), expressed
(a need that others are aware of), anticipated (potential future need), and critical incident
(infrequent need, but has a significant effect). Supervisors are the target audience (approxi-
mately 70 in the four locations). Face-to-face interviewing was selected as the primary method
for data collection. Four supervisors and two managers at each of three levels were inter-
viewed individually to help confirm the data. A structured interview form was developed to
guide the interviews.

Phase II A decision was made to interview employees at all four locations because the
New York and San Francisco locations had a greater percentage of calls, and the St. Louis
and Atlanta locations received fewer calls. The designers scheduled 2 days in each location to
conduct the 6 interviews, for a total of 24 interviews at the four locations. Table 2.1 includes
the interview questions that were used.

Phase III First, themes were identified in each interview. Then, a frequency count was made
for each need identified in the interviews. The needs were categorized as either customer
oriented or employee oriented. Customer-oriented needs were ranked by estimated loss of
income (e.g., misunderstanding of customer or out-of-stock item). A group of supervisors
and managers participated in a ranking process to rank order the employee-oriented needs.

Phase IV The final report identified three training problems. First, supervisors needed
training in the use of advanced searching techniques to find an item’s availability and ship-
ping times. Second, they needed training in handling difficult customers. Third, they needed
training in coaching entry-level agents in communication techniques.

Needs assessment is a useful tool for identifying training needs. It is particularly
effective when very little is known about an organization. Gathering data from a num-
ber of individuals provides a broad perspective for correctly identifying the problem
or needs.

TABLE 2.1
Interview Questions

How long have you worked as an agent, supervisor or manager?
What resources do you use to help to answer caller questions?
How well do the resources work for you?
Does anything get in your way while doing your job?
What changes do you want to see?
Are there any things/issues that affect employee efficiency and effectiveness?
If you could change one thing about your job, what would it be?
How do you learn about new products that affect your job?
What changes might affect your job?
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GOAL ANALYSIS
Sometimes, conducting a needs assessment is neither practical nor feasible. An alternative
approach is to use a goal analysis to define the problem. Goal analysis is a method for “defin-
ing the undefinable” (Mager, 1984b). Some designers consider goal analysis to be an integral
part of the needs assessment process. Unlike needs assessment, which seeks to identify prob-
lems, a goal analysis begins with input suggesting a problem. For example, a senior manager
might determine that regional managers are having a problem coaching the store managers.
Goal analysis is then applied to this “need” to develop the goals for the training intervention.
Applying goal analysis to a need suggested by one individual assumes that the need exists and
that a training intervention is required to address the need. For example, a manager might
contact you indicating that heating, ventilation, and air conditioning (HVAC) service person-
nel really need a course in troubleshooting. Similarly, a principal might ask you to conduct
an in-service workshop on how to create WordPress blogs for the teachers in her school.
Although you might first propose a needs assessment for each of these two situations, time
and financial constraints will not allow you to conduct a needs assessment. An alternative
then is to meet with supervisors or senior personnel and conduct a goal analysis.

A goal analysis could also use the data from a needs assessment to set priorities. Take,
for example, a needs assessment that identifies the need to train managers in how to conduct
hiring interviews. A goal analysis would use this needs assessment data to determine goals
for the instruction.

Expert’s Edge

“Getting Blood out of a Turnip”: An Instructional Design Approach
In an ideal world, focus groups would consist of 8–10 participants—experts in the field—who
take turns addressing issues, allow the facilitator to control the conversation, and have unlim-
ited time to participate. What happens, however, when you have 15–20 participants who are
experts at their jobs, many of whom refuse to share information because supervisors are
present, and who have only 1 hr to spend? Clearly, such a situation calls for some changes to
the traditionally run focus group. Here’s what our training team did.

Prior to the focus group, we circulated a list of 10 questions we would ask and requested
that participants review them. At the beginning of the session, we handed out the list again,
this time with room for the participants to write down potential answers. They were told that
we would collect these notes at the end of the session, and we requested that they not write
their names on the notes unless they wanted to be contacted directly for their answers.

The facilitator read each question, clarifying if necessary, and allowed a couple of min-
utes for the participants to make the notes. Discussion followed, with note takers recording
answers. (We were not allowed to tape these sessions.)

As with any focus group this large, there were a few who did not participate. With
10 min to go, we stopped the process and gave each person an opportunity to make one
last statement about anything he or she strongly felt would affect training. These ideas were
also captured.

In the debriefing session that followed, we reviewed the participants’ notes and were
surprised to find many mentioned topics that we didn’t have time to discuss. We also received
some strong comments that may not have been politically correct to express in a focus group
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setting. Finally, we had substantial reinforcement for all the comments that were made, making
it easier for us to determine consensus of opinion. In 1 hr we had collected more data than we
normally gained in much longer sessions.

Bailey F. Hanes, EdD, is an independent consultant and educational psychologist specializing in performance
management and employee training. He has over 30 years’ experience in working with major corporations all over the
United States. Carol Diroff is an instructional technologist at Ford Motor Company’s Power-Train Core Competency,
where she has done extensive work in technical training. She is currently working on training for complex problem
solving.

Six Steps of Goal Analysis
Klein et al. (1971) and Mager (1984b) have suggested similar steps for conducting a goal
analysis. Our six steps for a goal analysis are a synthesis of theirs. A goal analysis is gen-
erally done with a small group of individuals (4–12) who are familiar with the problem.
The makeup of the group can include individuals from different levels in the organization,
as with a needs assessment, or it can be a more homogenous group. We tend to prefer a
mixed group so that we can collect different perspectives.

Identify an aim Have the group determine one or more aims related to the need. An aim is
a general intent that gives direction. For example, the aim could be to conduct an effective
interview for a financial analyst.

Set goals Have the group generate a number of goals for each aim. These goals should
identify behaviors that describe learner performance. Here are some goals a group might
generate that are related to the example aim:

Prepare an agenda for the interview.
Prepare a series of questions to ask during the interview.
Prepare a structured interview form.
Identify people to take the interviewee to lunch.
Identify individuals to provide transportation for the interviewee.
Identify a financial analyst and database programmer to work with the interviewee.
Obtain benefits information.
Identify the steps for conducting an interview.
Determine the type of questions to ask.

Refine goals The group then sorts through the goals and deletes duplicates, combines sim-
ilar goals, and refines those that are vague. This step is primarily a refinement stage to clarify
the goal statements. The example goals could be refined as follows:

Prepare a series of questions to ask during the interview.
Prepare an agenda and transportation to and from the interview.
Identify a mix of analysts, programmers, and managers for the interview.
Obtain benefits information.
Identify the steps for conducting an interview.
Determine appropriate business clothing for the interview.
Determine the type of questions to ask.
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Rank goals Next, the group ranks and selects the most salient goals. Ranking can be by order
of importance, items most likely to cause problems if ignored, or other relevant criteria.
Some goals may be eliminated and others identified as critical to job performance.

1. Prepare an agenda for and transportation to and from the interview.
2. Obtain benefits information.
3. Prepare a series of questions to ask during the interview.
4. Determine the type of questions to ask.
5. Identify the steps for conducting an interview.
6. Identify a mix of analysts, programmers, and managers for the interview.
7. Determine appropriate business clothing for the interview.

Refine goals again The group then identifies discrepancies between the goals and existing
performance. This step verifies that the need exists and that the goals are related to the job
task(s). For example, after examining the goal, you might find that your target audience
does not perform the task as with goal 2.

Goal 2 was dropped because the personnel office handles benefits information.
Goal 6 was dropped because it was not considered part of the interview process.
Goal 7 was dropped as company policy requires business dress when in the office and

all employees abide by the policy.

The remaining goals represent existing performance problems.

Make a final ranking Last, the group develops a final ranking of the goals. They start by
determining how critical or important each goal is to performing the tasks. Next, consider
the overall effect of the goal. Relevant factors may be the cost of not doing the training, the
probability the need will disappear if ignored (e.g., because of an impending change in the
system), and the number of people affected by the training intervention. The final ranking
is then used to design the training. The following are the final, ranked goals for the example:

1. Determine the type of questions to ask.
2. Prepare a series of questions to ask during the interview.
3. Identify the steps for conducting an interview.
4. Prepare an agenda for and transportation to and from the interview.

Comparing Goal Analysis and Needs Assessment
Goal analysis takes less time than a needs assessment, and its focus is typically much nar-
rower. The goal analysis starts with a problem, need, or perceived performance gap someone
has identified (real or perceived), and then it focuses on a solution to the given problem.
A goal analysis is typically conducted with a few individuals who are knowledgeable about
the problem and target audience. The designer is relying on this small group of individuals
to provide accurate input rather than gathering a variety of data from a number of sources,
as with a needs assessment. Deciding which method to select depends on a number of fac-
tors, including cost, time, scope of the project, and validity of the information the designer
obtains from the participants. Typically, a needs assessment is reserved for projects that can
justify the time and cost involved. A goal analysis is used when a problem is identified and the
designer has confidence that the problem is valid, or when time and resources do not allow
for a needs assessment. For example, a university implements a new online record system so
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that faculty and advisors can access student and class information. Because this system is new,
training of some sort is probably needed. In contrast, a manager’s indication that a group
of employees need a course on troubleshooting may need verification before the designer
begins to design the course. A goal analysis with appropriate individuals could be used to
further define the training.

PERFORMANCE ASSESSMENT
Instructional designers often receive requests to design a training program to address a per-
ceived problem. A manager, chairperson, principal, or vice president may offer additional
funding or rewards to the instructional designer or instructional design group as an incen-
tive to complete the project. Although it is often tempting to “take the money and run” with
the project, the first step prior to initiating design is to determine whether training interven-
tion will actually solve the problem. Some problems, for example, may result from a failure to
follow procedures rather than from the improper execution of a task. An overnight shipping
company saved thousands of dollars on training by recognizing such a problem. One facility
had a consistently large number of package-sorting errors. The company’s initial reaction
was to design a training program to improve the sorters’ skills. After careful observation of
the process, however, the manager found that the crew loading the packages onto the con-
veyor was starting the sort earlier than scheduled and before the full complement of sorters
arrived. The few sorters who arrived early were overwhelmed by the packages and made
errors trying to keep up with the packages loaded by the crew. Simply enforcing the pro-
cedure that the sort would not start until the designated time solved the sorting problem.
The appropriate solution to this problem was one of following procedures rather than one
of retraining the employees.

Similarly, a petroleum company requested that a designer develop a course to help
petroleum engineers plan an acid treatment on an oil well to increase oil production.
An analysis of the problem indicated that treatments were adequately planned, but they
were done on wells that were already producing as much oil as possible given the pipe
diameter and well pressure. Any increase in oil production would not be physically possible
or economically feasible compared with the cost of the treatment. The training emphasis
shifted from planning the treatment to determining when a treatment was needed. In this
case, the performance assessment identified a different problem, which was addressed
with training.

For training to be effective, it must address the appropriate problem, not simply its
symptoms. Mager (1984a) describes a performance analysis as an aid to identifying perfor-
mance problems. Rossett (1999) describes this process as finding the source of the problem.
If we know the source of the problem, then we can determine the appropriate solution!
Developing training for the package-sorting problem just described would be a waste of com-
pany resources and would fail to solve the problem. Often, there is a simpler solution (such
as reaffirming the starting time) than developing and implementing a training program.
Rossett (1999) and Kalman (1987) suggest a number of causes of performance problems.
The simplest approach to determining whether an instructional intervention is needed is
to ask one question: “Is the problem due to a lack of skill or knowledge?” If the answer
is yes, then the solution will most likely require some type of instruction—either informal,
such as on-the-job coaching, or more formal, such as traditional classroom instruction or
web-based instruction. However, before we start designing the instruction, we should rule out
other potential causes that might make us choose instruction as the answer. Other factors to
consider that could be the source of the problem include environmental factors that hamper
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TABLE 2.2
Causes of Performance Problems

Cause Example Intervention

Lack of
knowledge
or skills

Production personnel do not know how to set the
computer controller for the drill press. New-hire
insurance sales personnel do not know the difference
between whole life and term life insurance.

Provide training.

Lack of
motivation or
incentive

Employees are not returning unused parts to the
correct bins.
Students are not completing homework assignments
due on Mondays.

Improve motivation and/or offer
incentives for performance.

Environmental
factors

Professional staff are experiencing an increase in
neck, shoulder, and back pain as their work on a PC
increases. Lighting in the shop is not adequate to
perform tasks.

Modify environment or change
workstation to facilitate task.

Management
factors

Manager fails to provide adequate direction for staff
concerning scope and time frame for jobs. Manager’s
style is confrontational.

Change management practices or
train/coach manager.

Interpersonal
relations

Dispersed workgroup flounders on collaborative
projects. Rivalry between staff members disrupts
job/task.

Change work environment; provide
coaching, conflict resolution; change
management practices or policy.

performance, a lack of or misuse of rewards, low motivation, and/or a lack of feedback or
information for the task from management. For example, our analysis might have found
that four bolts connecting the transmission housing to the engine were not tightened prop-
erly. The data suggest that the assembly-line workers responsible for this task did not know
how to use a torque wrench to achieve the desired results. Upon further investigation, we
might find that the supervisor never informed the workers that the bolts were to be tight-
ened beyond finger tight. Thus, providing more clear instructions would solve the problem.
[Table 2.2 presents several causes of problems, an example, and an intervention based on
the categories provided by Rossett (1999) and Kalman (1987).]

Another technique, job analysis, is a listing of all the tasks an individual performs in a
job. Such an approach is useful for developing a curriculum for training rather than iden-
tifying performance gaps or problem areas. Although this method is very time-consuming,
it does yield a complete task listing for a job. The use of job analysis to define a program
assumes that training is needed on the tasks. Such an approach is appropriate for certain
environments, such as a trade school course or military training that involves entry-level
learners who have little knowledge or skill in the area. The outcome is typically a series of
courses based on a body of knowledge the learner must master.

S U M M A R Y

1. Like a good problem-solving model, instructional design begins with identification of the
training problem. Needs assessment, goal analysis, or performance assessment can help
identify the problem. In practice, problem identification often involves a combination of
these techniques rather than just one.
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FIGURE 2.4
Identifying Instructional Problems
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2. Needs assessment is an effective tool for identifying a range of problems in an organiza-
tion, particularly if the designer is unfamiliar with the organization.

3. A needs assessment can identify six types of needs: normative, comparative, felt,
expressed, anticipated, and critical incident.

4. A goal analysis can use either a needs assessment or a request for instruction as a start-
ing point to establish priorities. The goal analysis process first identifies aims and then
establishes, refines, and prioritizes the goals.

5. Performance assessment helps determine whether the goals of the training program
actually address a training problem or whether another intervention would be more
appropriate.

6. The problem-identification process may require multiple techniques to refine the
problem (see Figure 2.4). For example, you might start with a needs assessment or
performance assessment and then use a goal analysis to refine the problem.

T H E I D P R O C E S S

This element of the ID process provides the first contribution to instructional design docu-
mentation. During this phase, you meet with your manager to identify your client and maybe
the target audience. In most cases, one of your clients will have an idea or focus area for the
performance problem. That is, someone will have identified a gap between performance
and expectations. Or, in some instances, you might be asked to identify where a performance
problem might develop because of upcoming changes in the job or work environment. There
are also times when you might identify a performance problem during your analysis of an
unrelated problem.

Now is the time to delve into your toolbox and determine the best tool or tools to use to
define the problem. You must find an approach that is both effective and efficient. If instruc-
tional design is a new concept in your company, you may need to sell your management on
the concept of defining the correct performance problem.

The output of this phase is a definition of a performance problem. If it is a prob-
lem that you can solve with training, then you further refine the problem statement with
a goal analysis that will guide the next phase: task analysis. If the performance problem is
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easily solved with a job aid, then you can begin the process of developing the job aid. If the
problem is one that is not best addressed by an instructional intervention, then you must
determine who can more appropriately provide a solution. Depending on your own skills,
you might provide the solution yourself or find another resource in the company to provide
the appropriate solution.

Lean Instructional Design
With the rapid development of technology and technology tools, instructional designers are
often required to make changes to the design process to shorten the complete development
cycle. Software development often uses an agile or lean development process. An agile
software development process addresses the need to develop software quickly (Greer &
Hamon, 2011). Similarly, others use the term lean development both as a synonym for agile
development and as a different process. Wang, Conboy, and Cawley (2012) suggest a lean
development can be applied throughout the organization, not just in software development
as agile development.

Web-based instruction, computer-based instructional software, simulations, and virtual
reality applications may all require a different approach to instructional design. Organiza-
tions and institutions may require a faster development time, or needs may require a faster
solution. As a result, instructional designers may feel they need to compromise the design
process to meet other needs. It is worth keeping in mind that some processes can benefit
from an agile process while others benefit more from a less-agile process (Turk, France, &
Rumpe, 2002). As the instructional designer on a project, you will need to evaluate how best
to develop your approach to work in an agile or lean environment.

As an example, Kalman (2016) described an evaluation of a classroom-based
ergonomics course. The initial request was for an evaluation of the course design, deliv-
ery, and learner performance with an underlying emphasis on whether the course was
effective. By combining an evaluation and needs assessment strategy as both use similar
methods, the “evaluation” was able to evaluate the existing course, recommend improve-
ments, and identify discrepancies by working with an established ergonomic committees.
Although the process took longer than a traditional evaluation approach, it took much
less time than a separate evaluation and needs assessment. This case is one example
of how a designer adapted to a lean development process without compromising the
ID process.

A P P L I C A T I O N

Consider the next two problems you might face as an instructional designer. What actions
would you take?

Problem 1
It is your first day on the job at Global Plastics and you are meeting with your manager in
her office. Looking around, you notice that it is professionally decorated and has various
symbols indicating her success in the company (and probably access to the corporate inte-
rior designer). Obviously, she is someone who is viewed favorably by upper management and
has the necessary political connections. As you talk with her, she is fumbling with a malfunc-
tioning mechanical pencil. From her actions, you might infer that she lacks any mechanical
ability and wonder what effect this might have on her ability to understand technical training
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problems. Noticing that you are not paying full attention to what she is saying, she places the
pencil in her desk drawer and closes it with extra effort for emphasis. She explains that she
wants video instruction developed on how to change the oil in all the diesel engines in the
10 manufacturing plants; the video will be posted on the company’s website for easy viewing
and testing. She is unsure how many engines there are in all, but there are four in this plant.
Furthermore, she explains that the in-plant technical training program must start with the
basics. As you walk out the door, she mentions that her neck is on the line for the $2.5 million
video studio she installed last year and that there are still no training materials on the train-
ing department’s website. She needs to show management that video instruction can affect
the company’s bottom line. She urges you to collect data to support this point. “Now,” she
charges, “determine where you want to begin shooting, and I will make the arrangements
for you to begin tomorrow afternoon.”

Problem 2
After your 2-day meeting with the regional field service managers, you have a list they gen-
erated of 56 “training” courses. A quick analysis of the topics suggests that they are potential
performance problems caused by a lack of either knowledge or skill, or they are tasks that
are not performed frequently. These managers are quite adamant that their field service staff
definitely need this type of training if they are to continue offering a high-quality product
to clients.

After some investigation, you grow weary of the list. It seems some of your sources ques-
tion the need for certain topics and some topics are deemed too simple to need training. Your
task is to improve the performance of the field service engineers, who have acquired the rep-
utation of replacing part after part until the equipment is fixed rather than troubleshooting
the problem.

What is your plan of action? One of your clients is the group of managers, who fully
believe they have identified the training needed to solve the problem. On the other hand,
these training topics do not appear to support troubleshooting but rather the removing and
replacing of parts. Considering you are new to the company, what will you do?

A N S W E R S

Problem 1 What is the real problem with changing the oil in the diesel engines? There
are two issues. First, your manager needs to justify the expensive purchase of the video equip-
ment that you will use for producing video-based training. Second, there may be a need for
in-house technical training. You are new on the job, and you do not have a lot of credibility
or support yet. This situation may be an instance in which it is best to “bite the bullet” and
spend an afternoon producing a simple tape on how to change the oil. You will gain the
support of your manager, who can then show upper management the nice product you have
produced. Then she might more readily listen to your plan for addressing the larger issue.
Presenting her with reasons why the company does not need the video training might fall
on deaf ears.

Problem 2 In every situation, there are typically two or more clients. Your manager
is one of your clients. The field service managers are also clients, as are the field service
engineers—probably the most important ones because you are trying to improve their pro-
ductivity. Although it might be politically expedient to develop the 56 courses identified
by the managers, the burden of not solving the performance problem would probably ulti-
mately fall on you. Given the results of your initial research, it appears that the problem is not
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defined. We would recommend that you sell your manager and the field service managers
on trying to identify the “real” problem: lack of troubleshooting skills.

To accomplish this task, you might do a needs assessment and an analysis of the type of
work completed during the past 2 years on the job. Obvious trends might emerge, such as the
fact that the engineers replace the heat-transfer element whenever a problem occurs. A check
with your engineering department might indicate that the number of failures reported by
this service department far exceeds those expected or performed by other service groups.
The combination of the needs assessment data and repair data might convince the man-
agers to take a different approach to solving the problem. This problem illustrates that there
is a political side (not only in business but also in education) of instruction. The success-
ful designer must often balance the political and instructional needs of the organization
and individuals. Designers must consider the political issues to ensure that all stakehold-
ers buy in, that is, understand and support the plan. Similarly, the designer must report the
needs to the stakeholders and help them make the most appropriate decision for addressing
the problem.

Q U A L I T Y M A N A G E M E N T

There are two questions to ask at this stage of the instructional design process. First, is the
problem correctly identified? A needs assessment should provide adequate data to support
your problem identification. However, if you use only a goal analysis or performance assess-
ment, there will often be a lack of such data. Before proceeding, you should verify that you
have correctly identified the problem by either reviewing your data or posing some additional
follow-up questions to those familiar with the target audience and/or problem. Second,
is this problem one that is best addressed by an instructional intervention? If instruction
is the answer, then you should proceed with the instructional design process. If you have
determined that another intervention is more appropriate, such as using the performance
assessment process, you must determine the most appropriate action. You might add new
members to your team or suggest another specialist form a team to address the problem.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

This morning you received a phone call from the corporate security director, who tells you,
“We need you to put on a safety training course for employees. When can you have it ready?”

Although you are excited about the opportunity to design a course that could pro-
mote a safer workplace, you immediately recognize that the security director has proposed
a solution (i.e., instruction) without describing the underlying problem. You want to know
more about the current situation to ensure that instruction is an appropriate solution, so
you arrange to meet with the security director.

At the meeting, you ask the security director to tell you more about the situation.
“Last week a trash can caught fire in the mail room and the mailroom clerk didn’t know
what to do. By the time he figured out how to use the fire extinguisher, the fire was almost
out of control. Worse, he didn’t follow emergency procedures. He should have sounded the
fire alarm before attempting to put out the fire! We should require that all employees be
trained in using fire extinguishers as part of their new-employee orientation put on by the
human resources department.”

As an experienced designer, you hypothesize that the mailroom clerk has either for-
gotten what to do (because he was trained several years ago) or never really learned the
procedure correctly when he was trained. Further investigation reveals that the “training”
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the mailroom clerk received consisted of being given an information sheet that described
emergency procedures when he was first hired 8 years ago. Because he never actually prac-
ticed using a fire extinguisher, you are confident that a knowledge/skills gap exists and that
training is an appropriate solution.

You prepare a needs assessment document that describes what you learned from your
interviews and explains your rationale for recommending that training is needed. Here’s an
excerpt from your report:

Training in fire emergency procedures is needed for all administrative support
personnel, maintenance staff, and security officers to ensure employee safety, pre-
vent damage to company property, and reduce potential workers’ compensation
costs in the event of a fire. Although administrative support employees may have
some familiarity with emergency procedures, they have limited confidence carry-
ing out emergency procedures because they have had no hands-on practice using
a fire extinguisher. Second, although hands-on training in the proper use of fire
extinguishers is mandated by state law for security officers, making this training
available to all employees who voluntarily wish to attend may result in prevent-
ing lawsuits and may reduce annual liability insurance costs. Making this course
available to all employees will enhance safety awareness and may also contribute
to enhanced employee morale. The cost of relocating employees as a result of
smoke and water damage and lost productivity will more than offset the cost of
providing this training program.

The final ranking of the goals is as follows:

• Differentiate types of fires (paper, grease, chemical)
• Differentiate types of fire extinguishers
• Recognize when a fire is too large to attempt to extinguish
• List, in sequence, fire evacuation procedures
• Aim the spray nozzle of a fire extinguisher
• Recognize how to hold a fire extinguisher (carbon dioxide type)
• Describe the historical development of the fire department
• Describe the organizational structure of the company’s emergency personnel
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C H A P T E R 3

Learner and Contextual
Analysis

GETT ING STARTED
A start-up smartphone company has asked you to design a training program to improve
the collaborative skills of smartphone designers who are using a new online collaborative
design tool. Each team member must negotiate with others to complete the overall design.
You have accepted a contract to design a weeklong course on collaborative work, negotiation,
conflict resolution, and leadership. Eager to earn your substantial pay, you begin your work
as a consultant by designing 40 hr of training on collaboration, negotiation, and leadership.
You figure these skills are generic and apply to all audiences. Drawing upon your past expe-
riences, you decide to include a lot of role-plays and other interactive activities to engage
the learners.

One hour into your presentation on the first day, everything bombs. The learners shun
the role-plays and small-group activities, refusing to play such games. Because a mutiny is
brewing and it is not even time for the first break, you feel you need to actively demonstrate
your conflict resolution skills. When the food and coffee arrive early, you decide to defuse
the situation and take a break. Talking to a few of the participants, you learn that they
represent a variety of jobs, including engineers, programmers, project managers, human
interface specialists, prototype builders, and graphic artists. But more important, there
is a pecking order, with the engineers at the top and the graphic artists at the bottom.
However, the human interface specialists consider themselves above all this work and seldom
participate in face-to-face meetings. Then you recall that the negotiations occur via an
online tool, not face-to-face. Given the diversity of the group and the corporate culture, what
will you do?

What went wrong? Perhaps, in your preparation, you gave little consideration to the
nature of the learners and the work environment. One of the key elements of the instruc-
tional design (ID) process mentioned in Chapter 1 is the need to consider the learners for
whom a program is being developed. Obviously, the success of an instructional plan will
depend principally on the learning level of the learners involved. Learner populations, from
elementary levels through high school and college and in training areas (whether indus-
trial, business, health, government, or military), are composed of varied types of people.
As designers, we need to understand the relevant characteristics of our learners and how
those characteristics provide either opportunities or constraints on our designs.

52
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QUESTIONS TO CONSIDER

‘‘Why is it important to give attention to learner characteristics when planning
instruction?”

‘‘Which characteristics are most useful, and how is information about them obtained?”

‘‘What limitations might these characteristics place on your design?”

‘‘What factors in the environment will affect the instruction?”

C
o
n

fi
rm

at
iv

e
 E

va
lu

at
io

n S
u

m
m

ative
 E

valu
atio

n
  

S
u

p
p

o
rt

 S
e
rv

ic
e
s Im

p
le

m
e
n

tatio
n

Formative Evaluation

Project Management

Instructional

Problems

Learner

Characteristics

Evaluation

Instruments

Development of

Instruction

Task

Analysis

Instructional

Objectives

Designing the

Message

Instructional

Strategies

Content

Sequencing

Revision

Planning

53



Trim Size: 8in x 10in Morrison465935 c03.tex V1 - 01/29/2019 7:50 P.M. Page 54�

� �

�

54 3 • Learner and Contextual Analysis

Just as people differ in many respects, so do the strategies they use to learn. Some of
these differences are evident in the kinds of experiences each person requires to learn and, if
competence in a skill is to be acquired, in the amount of time and practice each person needs
to acquire it. It is essential, therefore, early in the planning process, to give attention to the
characteristics, abilities, and experiences of the learners—both as a group and as individuals.
To design instruction for an on-the-job environment; classroom in business, health, or a
military setting; or in a school classroom, the instructional designer must obtain information
about the capabilities, needs, and interests of the learners. This information should affect
certain elements in planning, such as the entry point, the selection of topics (and the level
at which topics are introduced), the choice and sequencing of objectives, the depth of topic
treatment, and the variety of learning activities. Related to learner analysis is environmental
analysis, that is, which variables in the learning environment can or will affect the design and
delivery of the instruction.

When designing an instructional plan, decide early in the initial design stages which
characteristics of your learners or trainees to identify to help with the design decisions.
Then decide how to acquire the necessary information. As you complete the design pro-
cess, you may find that you need additional information about your learners or the learning
environment.

Let’s consider an example from a learner analysis that two of the authors (Ross
and G. R. Morrison) conducted for a project involving the design of computer-based
support tools. What follows is the summary section of our final report (fictitious labels are
substituted):

• The employees to be trained are generally motivated to improve their skills and
efficiency.

• New employees often start the job without adequate training.
• More employees with experience work in section GM than in section EO.
• Most employees are very knowledgeable about their jobs.
• Employees are generally positive about their jobs but feel that they are inhibited by

limitations of the existing computer system.
• Other employee frustrations stem from a perceived lack of understanding by other

groups as to what their group needs. This frustration is particularly strong among
section EO employees, who feel that section A’s staff needs to better understand
section EO’s needs for orders and other tasks.

• Most users characterize themselves primarily as problem solvers.
• Employees are generally well educated and have good reading and cognitive skills.
• Employees feel great time pressure to complete their job requirements.

Based on the preceding characterizations and more detailed, job-specific information,
we were able to make much more informed decisions about different aspects of the ID plan.
For example, we determined that computer-support tools requiring any substantive off-task
time (e.g., receiving a web-based tutorial lesson on a particular job procedure) would rarely
be used by the target audience. To derive this information, however, we needed to orient
our learner analysis around characteristics most likely to affect the learning task. Let’s now
examine strategies and schemes for identifying these key learner differences.

TYPES OF LEARNER CHARACTERIST ICS
Countless traits differentiate learners. In initiating a learner analysis, the important task for
the designer is to identify those characteristics most critical to the achievement of the specific
training objectives. Also, in most applied contexts, the accessibility of learner information
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is a major factor in deciding which characteristics to consider. For example, when general
intellectual ability is considered an important variable relating to success in the training
program, administering individual IQ tests at several hundred dollars per student may be
viewed as extravagant, or certainly impractical, relative to using some existing ability or apti-
tude score. On the other hand, a variable such as gender or prior employment may be highly
accessible but have little relevance to the particular ID decisions.

Heinich, Molenda, Russell, and Smaldino (1999) suggested that designers ini-
tially consider three categories of learner characteristics: general characteristics, specific
entry characteristics (prerequisite skills for the instruction), and learning styles. In addi-
tion to the general and specific categories, we describe five additional categories:
academic information, personal and social characteristics, culturally diverse learners,
learners with disabilities, and adult learners. Let’s briefly examine each category, remem-
bering that on an actual design project (e.g., designing instruction for accountants to use
a new tax-preparation application) the importance of specific traits within each category
depends on both the relevance of the trait to the task and the accessibility of learner
information.

General Characteristics
General characteristics are broad identifying variables such as gender, age, work experience,
education, and ethnicity. We examine several of these variables in more detail later, but for
now consider an example of training employees to use a new tax-preparation application.
Even though you may not yet have conducted a needs assessment (see Chapter 2) or task anal-
ysis (see Chapter 4), try to form preliminary impressions of some training approaches you
might use. Would you rely primarily on a workshop, lecture, printed manual, or web-based
instruction? On-the-job coaching? Job aids or guide sheets? Some combination? At this point,
it’s probably pure speculation, but would your “best-guess” first idea change if you were
told that the employees are all novice workers in their early 20s? What if all are disadvan-
taged teenagers hired for the summer on a school-to-work program? What if they are senior
accountants with extensive experience in numerous accounting applications? And, finally,
the designer’s frequent challenge: What if the employees comprise a mixture of experts,
novices, and paraprofessionals with diverse job and software experiences? Given these vari-
ables, the importance of both a prior needs assessment (or goal analysis) and a present
understanding of how general learner characteristics may affect addressing those needs in
the training design should be evident.

Specific Entry Characteristics
Specific entry competencies are prerequisite skills and attitudes that learners must possess
to benefit from the training. Based on our experiences, we have found that the analysis of
such competencies is important at two stages in the design process. One stage precedes
the design of the instruction and determines the entry characteristics of typical target
students or trainees. In the example of the accounting project, it would certainly help to
know, for example, that the majority of employees to be trained have had some or extensive
experience in using computers in their work, or that most are highly educated with strong
reading skills, or that most are extremely negative about using the new application and are
likely to resist the training. Knowing the learners’ skills, attitudes, and aptitudes is obviously
important in determining the appropriate entry level and difficulty level of the instruction.
We recommend making the difficulty level slightly higher than that considered optimum for
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the average learner. Consequently, the instruction will be challenging but not overly demand-
ing for most learners, and it is usually easier to provide supplementary support for learners
experiencing difficulty than it is to make overly easy content interesting and challenging
for the majority.

The preceding sentence suggests the second stage of design, during which the
assessment of specific entry competencies comes directly into play. Once the instruction is
designed, it is highly useful and often essential to include entry tests that determine the
learners’ readiness. For example, if one of the accounting trainees was completely unfamil-
iar with using a computer, a prerequisite training session to provide the needed background
could prevent a situation in which that individual becomes lost and frustrated during the
instruction. At the opposite extreme, an entry assessment might identify several trainees
who have already mastered the instructional objectives and, therefore, do not need the
training. Heinich et al. (1999) suggested clearly stating prerequisite competencies as part
of the instructional program: “The accounting trainee must be able to boot the computer
and connect to the network for saving files.” We might expect to revise our specific entry
competencies after completing the task analysis or the strategy design. When companies
offer training and pay a significant cost for employees to attend, then it becomes important
that all those attending have the basic skills. For example, a colleague attended a course for
information technology professionals on using a significantly upgraded version of a software
package as well as installing the new software on a server. The class had 10 students. Three of
the students were considered experts, two had adequate experience, and the other five had
little to no experience with the software package or installing any software on the server.
As a result, the five individuals who met the prerequisites received limited information as
the instructor had to focus on the five unprepared students. Conducting an analysis of the
target audience can allow for adjustments in either the course or attendees.

Learning Styles
Learning styles are traits that refer to how individuals approach learning tasks and process
information. Simply put, some learners may find certain methods of learning more appealing
than others. Despite the extensive literature on learning styles, questions remain regarding
the degree to which such styles can be matched to teaching methods with any benefits for
learning (Knight, Halpin, & Halpin, 1992; Park & Lee, 2004; Snow, 1992). This concern has
been raised in general with the research that attempts to systematically adapt instructional
methodologies to individual learner characteristics (see the review by Jonassen & Grabowski,
1993). In reviews of the learning style literature, there is a general conclusion that there was
no evidence to support the use of learning style data for teaching or instructional decisions,
or to make any ID decisions. Authors have stated that they could find no basis for classifying
students’ learning styles (Kirschner & van Merriënboer, 2013; Pashler, McDaniel, Rohrer, &
Bjork, 2008). Similarly, Bjork, Dunlosky, and Kornell (2013) indicated in their review of the
research that there are general principles for designing instruction that can be applied to
all individuals.

The limited support for adapting instruction to specific learning styles suggests that
designers focus their attention on other types of data to make design decisions (Jonassen &
Grabowski, 1993; Kirschner & van Merriënboer, 2013; Pashler et al., 2008). Academic
information, our next focus, is more often a key variable for instructional planning
and delivery.
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Academic Information
Probably the most easily obtainable and frequently used category of information about indi-
vidual learners is the academic record. This record would include the following:

• School grades, educational level or training level completed, and major subject areas
studied

• Grade point average or letter grades for academic studies
• Scores on standardized achievement tests of intelligence and of such basic skills as

reading, writing, and mathematics
• Special or advanced courses completed relating to a professional skill or knowledge
• Degrees, certificates, or badges related to professional work

Data from prior-year achievement tests can provide useful information to a designer
and teacher. For example, if the majority of your seventh-grade students failed to master the
section on converting basic measurement units in grade 6, you can plan accordingly when
teaching the conversion of metric units.

Much of this information is available from student records on file in a school’s admin-
istrative office or from an individual’s personnel or training records. Some of it is available
from employment applications, in personnel files, or in the individual’s training history.
Confidentiality and ethical considerations must be kept in mind when referring to student
or personnel records. However, aggregate or unidentified records may be available and can
provide the information the designer needs. If a specific type of information about learn-
ers is not available, specialized tests can be obtained and administered through a testing or
personnel office.

Closely associated with the academic information about learners is the knowledge and
skills learners may already possess that directly relate to the subject content or skills to be
learned. Obtaining knowledge and skills information is one of the purposes of the pretesting
element of the ID process (see Chapter 12). Thus, there is a close relationship between the
information gathered about learner characteristics and the data to be acquired from pretests.

Personal and Social Characteristics
You should also consider personal and social characteristics of the learners for whom the
program is intended when those characteristics might affect the design and delivery of the
course. Typically, information about the following types of variables is helpful to the designer:

• Age and maturity level
• Motivation and attitude toward the subject
• Expectations and vocational aspirations (if appropriate)
• Previous or current employment and work experience (if any)
• Special talents
• Mechanical dexterity
• Ability to work under various environmental conditions, such as noise, inclement

weather (for those working outdoors), or high elevations

Looking at this list and thinking of your recent experiences, which variables do you feel
are most important for instruction or training? Much depends on the nature and conditions
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of the learning activities. For many instructors, learner motivation is actually considered to
be the most important determinant of success (Anderman & Dawson, 2011; Driscoll, 2005;
Keller, 2007; Mayer, 2011; Pintrich, Roeser, & De Groot, 1994; Schunk & Zimmerman, 2006).
Learners who “just don’t care” or, worse, are actively resistant to the instruction are not
likely to respond in the same way to the learning activities as would highly motivated stu-
dents. Design strategies that create interest and keep attention would be appropriate for the
former group.

Learner attitude is different from motivation. For example, a learner may be interested
in taking a basic electronics course, but he may feel doubtful that he can pass it based on his
past experiences in school. This type of self-fulfilling prophecy breeds failure by anticipating
failure (Slavin, 2011). If the designer finds that such negative attitudes are common for the
target learner groups, she might employ strategies specifically intended to build confidence
in the learners’ abilities as the lesson proceeds (Jonassen & Grabowski, 1993). One possibility
is to start the instruction with very easy content and gradually increase difficulty over time.
B. F. Skinner (1954), in fact, employed a similar orientation, called “successive approxima-
tions,” or “shaping,” in designing programmed instruction. More recently, researchers have
examined having learners complete some of the steps in worked examples, which is simi-
lar to Skinner’s shaping and fading methods (Atkinson & Renkl, 2007; Baars, Visser, Gog,
de Bruin, & Paas, 2013; Kozulin, 2010). Such approaches may help to build learner confi-
dence. Importantly, researchers have found that learners’ confidence in their capabilities is
associated with the effort they will invest (Bandura, 1977; Salomon, 1983, 1984).

Manual dexterity and other special motor skills of the learner may be of major impor-
tance in certain training programs. As discussed in Chapter 5, the classification of motor
skills has not been as well developed and had less practical impact than have classifications
of the cognitive and affective domains. Yet several potential useful taxonomies exist, such as
those of Heinich et al. (1999) and Kibler (1981).

Learner analysis may also reveal physical characteristics of potential students, such
as health, physical fitness, weight, or disabilities that are relevant to training decisions.
For example, a training program offered to a school district included, as a team-building
exercise for administrators and teachers, an outdoor expedition requiring hiking and
climbing. For several participants, these activities proved highly strenuous and produced
negative feelings about the training (not to mention soreness and muscle aches the next
day as a continuing reminder!).

Useful data about personal and social characteristics may be obtained by observation,
interviews, and informational questionnaires, as well as from attitudinal surveys completed
by learners. (See Chapters 12 and 13 for further discussion of these information-gathering
methods.) If special groups constitute a significant percentage of the student population,
social characteristics peculiar to each group should be given due consideration.

Although it is important during planning to gather and use the usual kinds of
information—academic, personal, and social—about all learners, attention should also be
given to additional characteristics of the target audience. The following sections examine
the characteristics of culturally diverse learners, learners with disabilities, and adult learners.

Culturally Diverse Learners
As our society and economy grow, learner and work groups may include members of
ethnic groups with backgrounds and behaviors that differ markedly from those of the
majority of learners or trainees. Also, both the instructional designer and those who deliver
the instruction may differ in ethnic background from members of the student group.
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The increasing number of global corporations and the prevalence of outsourcing also bring
together learners from different cultures. For these reasons, characteristics of culturally
diverse learners need special attention during planning.

One obvious problem may be deficiency in the English language and its implications
for communication and reading comprehension (see Lesaux & Kieffer, 2010; Menken, 2010;
Slavin & Cheung, 2004). In some situations, remedial training in English (or the language
in which the instruction will be conducted) must be provided as needed (Ovando, 1989).
Cultural and social differences should be recognized because they can affect such things
as the ability to take responsibility for individualized work or to engage in creative activi-
ties. In some cultures, an accepted, strong authority figure, such as the father in a family,
influences the freedom and decision-making abilities of others—in this case, his children.
If background experiences are limited, a resulting naiveté and lack of sophistication may
affect a learner’s readiness for and participation in a program. In planning instruction for
culturally diverse learners, take care to select bias-free materials and provide alternative
resources and activities to support instructional objectives.

Standards for effectively teaching culturally diverse learners have been proposed by
researchers (see Bradford, 1999; Gay, 2000; Moriarty, 2007; Tharp, 1998). The standards
include the following:

• Engaging in joint productive activity, where the teacher (i.e., expert) and students
(i.e., novices) work closely together to accomplish joint projects

• Developing language and literacy across the curriculum, where language develop-
ment is continually emphasized and assisted through modeling, eliciting, probing,
restating, clarifying, questioning, and praising

• Making meaning, where learning is highly situated within and connected to the
real-world contexts of students’ lives

• Teaching complex thinking, where students are involved in complex tasks and
instruction shifts from basic skills to complex manipulation of problem solving in
content domains

• Teaching through conversation, where students are engaged in learning through the
use of language and dialog, especially in relation to real-world tasks

• Demonstrating a strong inclusive mindset
• Desire to teach in a way that reaches all students

There is a growing focus on culturally responsive education given the diversity of learn-
ers from various backgrounds and ethnicities. Here, instruction should recognize differing
prior knowledge and experiences and promote learning that is relevant to individuals
(Montgomery, 2001). As noted by Rogers, Graham, and Mayes (2007), it is important to edu-
cate yourself on the cultural differences of your learners and this knowledge should influence
the ID process. Tracey and Unger (2012) employed a rapid prototyping method to account
for cultural differences in their target audience. A variety of strategies were used to account
for cultural differences such as a thorough needs assessment, immersion of the design team
in the environment (i.e., country) where the training was to take place, and consultation
with a cultural expert from the area. We advise carefully checking the appropriateness of
such design variations using formative evaluation and expert review (see Chapter 13).

Learners with Disabilities
The category of learners who are disabled includes individuals with physical disabilities and
others with learning disabilities, such as hearing and vision loss, speech impairment, and
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mild mental retardation. Each type of disabled learner has unique limitations and requires
special consideration. Although some persons with physical disabilities can participate in reg-
ular classes, others cannot (McGuire, 2014). A careful analysis of individual abilities should
include observation, interviews, and testing.

Many learners with disabilities require special training and individual attention. There-
fore, an instructional program may require extensive modification to serve such learners
appropriately. Specialists who are capable of working with individuals with disabilities should
be a part of any instructional-planning team.

Adult Learners
An important factor reducing the homogeneity of learner populations is the increasing num-
ber of adults who have become learners in these settings: those returning to colleges and
universities; enrolling in distance education programs; engaging in community adult edu-
cation programs; and participating in job training or retraining for new skills in business,
industry, health fields, government service, and the military.

The field of adult education, known as andragogy, has been studied at length. Those
who work in this field recognize a number of generalizations (Knowles, Holton, & Swanson,
2005) regarding adults and the accommodations they need in the educational process:

• Adults often enter an education or training program with a high level of motivation
to learn. They appreciate a program that is structured systematically, with require-
ments (i.e., objectives) clearly specified.

• Adults want to know how the course’s content will benefit them. They expect the
material to be relevant, and they quickly grasp the practical use of the content.

• For adults, time is an important consideration. They expect the class to start and
finish on schedule, and they do not like to waste time.

• Adults respect an instructor who is fully knowledgeable about the subject and
presents it effectively. Students quickly detect an unprepared instructor.

• Adults bring to class extensive experience from their personal and working lives.
These experiences should be used as major resources for helping students relate to
the subject being studied.

• Most mature adults are self-directed and independent. Although some adults lack
confidence and need reassurance, they would prefer that the instructor serve as a
facilitator to guide and assist rather than as an authoritarian leader.

• Adults want to participate in decision making. They want to cooperate with the
instructor in a mutual assessment of needs and goals, the choice of activities, and
decisions on how to evaluate learning.

• Adults may be less flexible than younger students. Their habits and methods of oper-
ation have become routine. They do not like to be placed in embarrassing situations.
Before they accept a different way of doing something, they want to understand the
advantages of doing so.

• Some adults may prefer to cooperate in groups and socialize together. Small-group
activities and an atmosphere for interaction during breaks are important.

Although these generalizations are widely true of adults, we believe they apply to all
learners. For adults, as well as for other learners, the same principles of human learning
and behavior must form the basis of an instructional program. (These principles receive
attention in Chapter 7.) The degree and specificity for applying the principles among certain
groups differ during planning, when media are designed, and when instructional activities
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are carried out. By being sensitive and alert to the characteristics of special groups of learners,
a designer can plan programs especially effective for them.

A special group of adult learners, the millennials born between 1980 and 2000,
have been identified as a group with different characteristics (Farrell & Hurt, 2014).
This subgroup of adult learners is described as technologically savvy, team oriented, and
seeks attention and feedback (Farrell & Hurt, 2014) in addition to many of the previously
described characteristics.

Expert’s Edge

Seven Weeks to Analyze, Design, and Train a Cross-Cultural Unskilled
Labor Workforce?
A large international real estate development firm determined a need to ensure that one
of their client’s properties, The Dubai Mall (TDM), would be the cleanest mall in the world.
This firm sought out our university-based ID team to design instruction for a cross-cultural
workforce that would be tasked with cleaning this mall. Our U.S.-based ID team traveled
to Dubai, United Arab Emirates (UAE), to meet with the client and conduct an initial needs
assessment.

Initial assessment data indicated that TDM needed employee and supervisory staffing
and training of just over 400 workers to effectively achieve the goal of being the cleanest mall
in the world. The staff and their supervisors were recruited primarily from Bangladesh, India,
Nepal, and the Philippines. The workers were considered unskilled workers. The mall environ-
ment lacked existing instructional materials, technology, and a performance review process.
Furthermore, workers did not know how to use job materials, lacked skills in performing the
job procedures, and did not read and speak a common language. In addition to the worker and
environmental constraints, our team faced a severe 7-week design and implementation time
constraint because of the client’s requirement of effective and efficient cleaning procedures
and effective worker performance the day the mall opened. We shook our heads and asked,
“Where do we begin?”

In order to increase the probability of knowledge-to-performance transfer, we decided
that the training of the entire workforce had to occur in the TDM work environment. Because
of the severe design time constraints and complex nature of the project, we needed constant
access to all of the project’s stakeholders in order to produce instructionally accurate mate-
rials. The project time frame did not allow for sufficient time to fully understand the learner
or work environment prior to initiating the design because the expatriate workers had not yet
arrived in Dubai and the mall construction was incomplete. Our team immediately connected
with client stakeholders, the cleaning chemical and equipment companies, and TDM manage-
ment staff to develop task lists for all of the equipment and cleaning procedures. The next step
was to learn about the workers.

The UAE has one of the most diverse populations in the Middle East. Dubai has always
been considered a merchant city and for decades has been a major hub for boats head-
ing to and from Iran, India, China, and Africa. In the 1970s oil was discovered and provided
extreme wealth to Dubai’s citizens, who began wanting more elaborate buildings and lifestyles
but did not want to do the manual labor. Today the workforce in the UAE is composed of
approximately 3.2 million foreign workers, many of whom are unskilled and have had very little,
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if any, education. The TDM workers came from small villages and had limited or no prerequisite
knowledge of the materials and environment they were to clean.

In order to implement a culturally sensitive customized instruction plan to increase
worker skill, and reduce the language and cultural barriers, we had to quickly but extensively
research the demographics of each workgroup. We discovered that the majority of the
Bangladeshi, Indian, and Nepalese workforce had worked in agriculture and service indus-
tries, whereas the Filipino workforce had worked primarily in service industries. Our workers’
major languages included Bangla, Hindi, Nepali, Filipino, English, and over 100 other regional
and indigenous languages. The workers’ religious beliefs, Islamism, Hinduism, Buddhism,
and Catholicism, affected their work life because of the need for religious observances during
work hours.

We had to design culturally sensitive instruction with the emphasis on content but more
important on context and learner characteristics and experiences. Our entire ID team moved
into the TDM offices during the 7 weeks of analysis, design, development, pilot, and evaluation
of the instructional materials. This immersion helped us gain a better understanding of the
learner and contextual environment through daily access to all stakeholders, including mall
management, supervisors, and workers.

Understanding the environmental culture as well as the cultures of the workers was criti-
cal to the successful design of the instruction. Designers bring preconceived design notions to
each project, so the learner and environmental analysis was conducted with an instructional
designer who was also a cultural expert from the Middle East. His presence and expertise
in the initial phase of this project were critical because it shortened the rest of the design
team’s learning curve and helped us make informed design decisions for this diverse pop-
ulation under the project’s time constraints. The cultural expert explained the assumptions
the design team could and could not make about the learners and the instructional materi-
als. One example was in the use of symbols in the instructional materials. Symbols are used
and interpreted differently in different cultures. The cultural expert told the team what symbols
could be used and how each would be interpreted. According to Islam, for example, it is inap-
propriate to use a graphic of the full body; therefore, only the hands were used to illustrate
cleaning tasks.

The significant cultural differences among workers and what they brought to the learn-
ing experience, along with environmental and time constraints, affected the approach of the
design. It required ongoing input from content and cultural subject-matter experts, workers,
supervisors, and stakeholders throughout the process. This input assisted in an efficient and
thorough process of collecting necessary worker cultural data that was not possible during a
traditional needs assessment. Results of the initial needs assessment and the immersion by
the ID team in the mall environment provided the team direction in the initial design solution
of a standardized cleaning system and a cross-cultural customized instructional program. We
needed to provide cross-cultural customized instruction that used concrete terms, simple lan-
guage, and familiar shapes and colors. The ID solution included instructional materials that
employed a combination of job aids and apprenticeship principles. Analysis and observation
of worker characteristics, previous experience, and identified job procedures aided in deter-
mining what instructional strategies were needed in the design. As the project unfolded, our
ID team realized we were in a unique situation to participate in and document the complex
issue of designing this cross-cultural project.
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CONTEXTUAL ANALYSIS
Cognitive science research has found that embedding instruction in a familiar context
enhances both student achievement and student attitudes (Boyd & Jackson, 2004; Ke, 2016;
Ku & Sullivan, 2000; Novak, 2015; Papadopoulos, Demetriadis, & Stamelos, 2009; PT3
Group at Vanderbilt, 2003; Walkington, 2013). Context, for example, plays a key role in the
design and development of problem-based learning (Barrows & Kelson, 1996; Hung, 2006;
Jonassen & Hung, 2008; Morrison & Lowther, 2002; Spronken-Smith, 2005) and anchored
instruction (Bransford, Brown, & Cocking, 1999). For example, consider a course for
legal professionals on searching electronic databases. A very simple approach to teaching
how to use a database such as Westlaw would be to display the search screen and point to
where to enter data and which button to click to search. This same presentation could be
enhanced by embedding the teaching of the search strategy within a context. For example,
the instruction could create a scenario in which the student is searching for information on
disputed property lines to keep Big Al’s Super Food Market from encroaching an adjoining
property. Providing a context for teaching the search strategy makes the content concrete
and realistic and helps the student understand not only the search strategy but also how it
can be applied on the job.

Analysis of the instructional context provides rich data for designing real-world
examples and scenarios (Parrish, 2009; Tessmer & Richey, 1997). Why should a designer
be concerned with this larger environment? First, instruction and learning do not take
place in a vacuum. The context influences every aspect of the learning experience. Second,
context is a collection of factors that can inhibit or facilitate instruction and learning.
For example, a classroom across the hall from the break room will probably be noisy and
have other distractions that can disrupt the instruction. However, a classroom that is well
equipped with a video projector and computers for each student, for example, can facilitate
instruction that requires the use of the technology. Third, a single class can require multiple
contexts. For example, a fifth-grade classroom using a problem-based learning approach
might survey historic buildings in the neighborhood, do research at the historical society,
use a computer lab, and conduct small-group meetings in the hallway. Learners in a popular
geology course offered by an oil company might visit various geological sites in Texas, the
Grand Canyon, and end with a snorkeling trip to the Caribbean, all to observe different
geological structures. Each of these contexts provides a unique learning environment.
A thorough contextual analysis ensures that the planned instruction fits the instructional
environment (Hannafin, 2005; Parrish, 2009; Tessmer & Harris, 1992).

https://doi.org/10.1007/s11251-011-9184-3
https://doi.org/10.1007/s11251-011-9184-3
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Types of Context
There are three types of context an instructional designer should analyze when designing
instruction (Tessmer & Richey, 1997). First is the orienting context, which focuses primarily
on the learner. Second is the instructional context, which provides information about
the physical environment and scheduling of training. Third is the transfer context, which
considers the opportunities for transferring the knowledge and skills to new situations.
A description of each of these context types follows.

Orienting context The first part of this chapter focuses on learner characteristics, that is, the
knowledge, skills, and attitudes the learner brings to the instruction. A designer might want
to consider three other variables. First, what are the learners’ goals for taking or attending
this course or instruction? Some individuals in business approach a course simply as another
week of paid vacation! As a new student or trainee, what were your goals for your first course?
Were you simply concerned with getting an A or obtaining a certificate, or were you more
concerned with learning new knowledge and skills? With knowledge of the learners’ goals
or lack thereof, you can consider how to design the preinstructional strategy (see Chapter 8)
as well as the instruction.

Second, what is the learners’ perceived utility of the instruction? Do the learners see
the course as providing them with useful information? For example, a university installed
new Touch-Tone phones in faculty members’ offices many years after they had Touch-Tone
phones at home. The communications department prepared a 4-hr training program on
the new phones. Faculty and staff perceived little utility in the training because the only
features the phones had were for receiving incoming calls and making calls. Voice mail, call
forwarding, and conferencing would not be available for a year or more. As a result of the low
perception of utility, only a few people attended the training. Today, many employees might
not see the benefit of attending training related to cyber security, yet problems with hacked
networks are seen almost daily in the news. Understanding the target audience’s perceived
utility of the course has implications for designing the instruction and demonstrating the
utility of the course.

The third factor to consider is the learners’ perceptions of accountability. Are the
learners accountable for mastering the content presented in the course? For example, many
faculty members have discovered that students will not participate in an online discussion or
create personal web pages if these do not count toward their grades. Similarly, adults attend-
ing training that does not lead to certification or some other form of accountability (e.g.,
pay increase or promotion) may have a low perception of accountability and may demon-
strate less transfer of the knowledge or investment in the course. A designer who understands
the learners’ goals, utility, and accountability can use this information in the design of the
instruction.

Instructional context Simple strategies such as planning to use a PowerPoint presentation
on Thursday can turn to disaster when you discover the hotel does not have a video projector
(they thought you wanted an overhead projector)! Several years ago, it was common practice
to have both a PowerPoint presentation and overhead transparencies. Today, facilities may
have a video projector but may lack the appropriate cable for your device.

Some of the common environmental factors to consider in instruction are described
in Table 3.1. Many corporations employ meeting coordinators who help instructors address
some of these issues. Each of these factors requires careful consideration. For example, you
might plan a course on using Excel to calculate the return on investment (ROI) of a project
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TABLE 3.1
Analysis of the Instructional Environment

Factor Considerations

Lighting Can you control the lights for presentations by turning off the lights above the screen
and dimming the other lights? Are the controls easily accessible and usable? Are there
shades or blinds on the windows?

Noise Are there sources of noise, such as mechanical devices (e.g., elevators, motors), office
areas, hallways, or break rooms, that will distract the learners? Is there any way to
control these noises?

Temperature Can you or someone else easily adjust the temperature in the room?

Seating Are the tables the correct size and shape for activities? Can you move the chairs for
small-group exercises? Does everyone have a clear view of the screen and presenters?

Accommodations Are there hotel or housing accommodations in close proximity? Can learners eat lunch
on-site to avoid disruptions? Are facilities or entertainment available after course
hours? Are there breakout or small group meeting rooms available if needed?

Equipment Is equipment such as projectors, white boards, computer labs, tools, and other labs
available or can it be rented?

Transportation Do students and instructors have easy access to the meeting area and
accommodations? Do you need to arrange for transportation?

or improvement. Such a course assumes that students have access to computers; thus, you
need a computer lab with the software installed or each student will need to bring a laptop
or tablet to class with the software installed. If you are planning to offer the course at a
hotel, is it feasible to set up a computer lab? Your only option might be to create a self-paced
course so that learners can complete the training at their computer workstations. Careful
consideration of the instructional environment early in the design process is essential.

Another environmental factor to consider is the scheduling of the course. For example,
what are the problems with offering a course in January in Minneapolis or another city in
the snowbelt versus Houston or Atlanta? Similarly, offering a 2-week course in the middle
week of December may not generate a large enrollment because of the upcoming holidays.
If you are planning a workshop for teachers, what are the date and time limitations during
the school year? Another factor to consider is the length of a course and its meeting times.
It is not unusual to find 1-week or even 6-week courses offered in business. But how do you
accommodate a course you planned as a weeklong course (e.g., 5 days for 8 hr a day) when
management dictates that the course must be offered 1 or 2 days a week for only 2 hr and
that it must start 1 hr before the regular workday begins? What modifications will you need
to make? Some companies also require that courses be offered on weekends. For example,
one Fortune 500 Company’s introductory management course is always held on Saturdays.
Management’s philosophy is that only those employees who are really interested in moving
into the management track will be willing to give up a few Saturdays to make the transition.

Transfer context A goal of any instruction should be the continual application of the
knowledge and skills learned. This last type of contextual analysis focuses on creating an
environment that promotes the application of the newly learned knowledge and skills to
a diverse range of situations. Learners are more likely to transfer the knowledge if they
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perceive that it can help them do their jobs. Similarly, a learner needs access to the tools and
resources required to apply the skills. For example, work assignments that require the use
of spreadsheets to perform calculations will need access to a computer with Excel installed
if students are to use the information learned in the course. Thus, sending an engineer to a
course on using an Excel template to calculate ROI requires that the engineer have access
to a computer in the work environment if she is to transfer the new knowledge to the job.

Two other factors that can inhibit the transfer of knowledge and skills are opportunities
and support. If learners do not have frequent opportunities or need to calculate expected
ROI, then they are unlikely to transfer the skill to new situations. If the learners’ manager
does not support the use of Excel or even punishes learners for using it, then they are less
likely to transfer the knowledge to new situations.

Conducting a Contextual Analysis
The common tools for conducting a contextual analysis include surveys, observations,
and interviews. Start by identifying factors that might affect your ID plan by providing
either opportunities or constraints. Then determine how to collect the necessary data.
You may need to refine your contextual analysis after you start designing the instruction
(see Chapter 7) and when you refine your delivery strategy and instructional strategies.

Collecting data Rich data are needed to provide the designer with an accurate picture
of the instructional environment. Surveys using both forced-choice (e.g., rating scales and
multiple-choice items) and open-ended questions can provide a quick picture of the envi-
ronment (see Chapters 12 and 13). For example, a designer might send a survey to several
sites to gather information about the training room facilities or the types of computers and
software available in the labs. Surveys can also be used to assess learner perceptions and the
organizational support for the instruction. A designer might send such an instrument to
both the target audience and the supervisors and/or managers of the target audience.

Consider an instructional designer planning a multimedia unit on how to operate cash
registers in a national chain of grocery stores. You might start first with a survey to determine
the availability and the type of computer(s) each store has for training. Second, you might
want to know what type of cash register each store is using. By collecting these two pieces of
data, you can determine the lowest common denominator for the computers used to deliver
the instruction. If over 35% of the stores have computers that are 6 years old, you can make
some initial assumptions about the capabilities of the machines and take this limitation into
consideration when designing animations. If the results of the survey indicate that more
than one type of cash register is used, the training will need to include instructions for each
type. To make the instruction more efficient, there will need to be a means of selecting or
preselecting the appropriate cash register for the training.

Observations provide the instructional designer with a firsthand picture of the environ-
ment. Designers can observe the layout of facilities to determine their applicability for various
instructional strategies. A room with fixed seating might not be appropriate for a course
that relies heavily on small-group work or role-plays. The senior author once presented in
a room that was touted as a well-equipped, state-of-the-art presentation room. Yes, it had
a large screen and video projector. Unfortunately, there was no way to connect the laptop
to the video projector, the windows faced east and let the morning sunlight shine on the
screen and in the presenter’s face, and the two entrances to the room were on either side
of the screen and behind the presenter. Although the author could use the facility’s desktop
computer and deal with those arriving late, he could not control the air-conditioning vents
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directly behind the projection screen, which caused it to wave continuously! Although a
survey might suggest that the rooms are appropriate, a direct observation can reveal any
problems or enhancements.

Interviews can provide a picture of potential learners in their work environments.
Interviewing members of the target audience and their supervisors can provide a rich source
of contextual information. Tessmer and Richey (1997) suggested using open-ended ques-
tions that allow for a wide range of potential answers. Interviews conducted in the workplace
can also provide insights into the factors that can support or inhibit the transfer of learning.

Analyzing data The collected data are analyzed to identify environmental factors that will
influence the design and delivery of instruction. This analysis should identify factors that
place limitations on the design and delivery of the instruction, that facilitate the design and
delivery, and that are missing from the analysis.

S U M M A R Y

1. By considering the results of task or goal analysis and the likely conditions of training (i.e.,
practical constraints, setting, duration), the designer can identify the learner characteris-
tics most likely to have an impact on instructional outcomes.

2. Two categories of learner traits are general characteristics (gender, age, ethnicity) and
specific entry characteristics (prerequisite skills for the instruction).

3. There is no research evidence to support the use of learning style data to make instruc-
tional decisions.

4. Academic records can reveal the extent and quality of education or training that learners
have already received.

5. Through observation, interviews, and questionnaires, indications of learners’ personal
and social characteristics can be obtained.

6. The target audience can include culturally diverse learners, adult learners, and learn-
ers with disabilities. Special characteristics of such individuals should be recognized and
considered during planning.

7. Contextual analysis provides information about environmental factors that will affect the
design and delivery of the instruction.

T H E I D P R O C E S S

Learner analysis and contextual analysis are easily viewed as identifying constraints to the
design or delivery of the instruction. Learners who do not have the prerequisites expected,
who cannot be away from work for extended periods to attend a course, or who have a
short attention span may require the designer to make necessary changes in the design plan.
On the other hand, a learner analysis might reveal a highly motivated group of learners, and
the contextual analysis might reveal not only a supportive environment from management
but also a state-of-the-art training facility! If you approach learner and contextual analysis as
a means of identifying both limitations and opportunities, then you are likely to generate a
more positive attitude and product.

When initiating a learner analysis, consider the performance problem you have
identified. Then reflect on practical considerations involving your time schedule and
the accessibility of information about the prospective trainees. General characteristics of
interest might include age, work experience, work level, education, and ethnicity as relevant,
easily obtainable information. A good source of specific characteristics is the subject-matter
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expert who helps you with the task analysis. This individual can help you identify specific
characteristics related to the task or content that are needed to solve the problem. Your
initial contextual analysis may be very broad at this stage of the design process. You can
refine it and the learner analysis as the design plan gathers more information in the task
analysis and strategy-design steps.

Based on your data collection and analysis of findings, you will begin the next phase
of the design process—task analysis (see Chapter 4)—with an initial conceptualization of
the target audience and the instructional environment. This information will facilitate your
decisions throughout the remainder of the design process.

Lean Instructional Design
In a lean instructional design environment, many designers might feel that learner and con-
textual analysis can be avoided or severely shortened to save time. Before making a decision
to forgo these two analyses, we would suggest the designer consider an alternative approach.

In an educational environment, it might be possible to talk to a sampling of instructors
or teachers to obtain a reliable description of the audience and basic information on the
context questions.

In a business, industrial, or health care setting, the subject-matter expert and key stake-
holders are often a valuable source of information for the learner and contextual analysis.

Thus, the problem identification and task analysis steps are often useful for collecting
information about the target audience and context for the instruction. Simply ignoring the
learner and contextual analysis can lead to significant problems during the design and imple-
mentation stages. We would encourage designers to collect information from an adequate
sample of individuals rather than relying on a single source.

If you work with a specific target population such as electrical engineers or accoun-
tants on a regular basis, you will gain insights into the audience characteristics and
instructional context (especially if you work for a single company). Thus, the audience and
contextual analysis transitions to one of refining your prior analyses as opposed to starting
over each time.

Of particular importance is the instructional context when working with different
organizations. For example, you might design an elaborate immersive environment that
is accessed via the Internet as part of a collaborative effort for high schools in three
states. During the implementation phase, you learn that many districts have strict policies
concerning URLs students can access as well as the collection of analytical data. An analysis
of the instructional context would have identified this problem and you can include a plan
to ease the implementation and make changes in the software. Thus, designers should
be cautious when reducing the amount of effort spent on learner and environmental
analysis. There are places one might successfully reduce the effort, but one must make
wise decisions.

A P P L I C A T I O N

Your design consulting group has just accepted a contract to revise a conflict resolution
course for managers for one of the largest accounting companies in the country. This course
met for three full days and had a 1-day follow-up meeting 6 weeks after the course. According
to the training manager, the majority of the managers have already completed the course.
The focus now is on managers who need to take it again and on the 10–20 new managers
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promoted or hired each month. Currently, the course is taught by six different instructors,
who use a combination of video recordings, lecturettes, and role-plays. The training manager
wants the course revised so that it can be offered at a variety of company locations rather than
at the corporate training center. He also wants the course to be offered in 2–4-hr blocks over
a period of 4 weeks.

What type of information would you want to collect in a contextual analysis before
beginning your design?

A N S W E R S

The following is the initial list of data we would want to collect to determine the factors to
consider when revising this course:

1. The best times and days to offer the training
2. The type of technology equipment and resources that are available
3. The expected number of new managers in each location each quarter
4. The layout of the training rooms
5. The closeness of the training room to the place of work (i.e., how much travel time

is needed between work and the class)
6. The amount of time learners might have for studying outside of class
7. Any distractions the place of work might present during the training
8. Perceived benefits of training

Q U A L I T Y M A N A G E M E N T

Updating and verifying your learner analysis is an ongoing process as you design the
instruction. Initially, you need to confirm that you have identified the correct target
audience—the individuals who will receive the instruction. Next, you need to consider how
the audience characteristics and environmental characteristics can provide opportunities
or limitations to the design of the course. For example, discovering that your course cannot
run for five continuous days but can be offered only for 2 hr a day creates opportunities to
build in self-reflection time after each class meeting. If you find that many of the students
taking a computer course have physical limitations, you can collect additional information
on their fine motor skills and then determine whether adaptive technologies (e.g., large
keypads, large buttons, or voice-activated software) can be used to enhance the functionality
of the computers.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

During your initial client meeting, while collecting data about the need for instruction,
you also asked questions about the audience. As a result, you divided your audience into
a primary and a secondary audience based on whether using a fire extinguisher could
reasonably be expected to be part of performing one’s job. Later, you talked with a member
of the human resources department and learned some additional information: “20 lb is
our standard for anyone who works in a position where some lifting is required, such
as in the mailroom or maintenance department. We are also aware that about 2% of
our employees have some difficulty reading. Everyone in our U.S. as well as worldwide
operations speaks English.”
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Here is your initial draft of your learner analysis:

Primary Audience (training will be mandatory for these employees):
• Physical plant and maintenance department personnel
• Mailroom staff
• Security officers
• Food-service workers

Secondary Audience (training will be voluntary for these employees):
• Administrative assistants
• Professional salaried employees
• Summer interns

General Learner Characteristics
• Age: 18–65
• Gender: 48% men, 52% women (primary audience: 60% men, 40% women)
• Education: High school diploma through graduate degree (all read at the

eighth-grade level or above)
• Work experience: 1 week to 25+ years
• Physical strength: All are capable of lifting 20 lb. (except for those with a physical

disability)
Entry Characteristics Prerequisite skill and knowledge:

• Most are familiar with the concepts “grease,” “fat,” and “combustible materials”
• Most understand that water and electricity create a life-threatening situation

Attitudinal and motivational characteristics:
• All recognize the consequences of fire (damage to property, smoke inhalation).
• Previously trained personnel may believe they will learn nothing new by taking

this course
• Some learners may be motivated to take the training because it is applicable for

personal use as a homeowner
Prior experience:

• Although many learners may have general knowledge about how to use a fire extin-
guisher, few have actually practiced operating one

Common errors made by novice learners:
• Aiming the fire extinguisher at the body of the fire rather than sweeping at the

base of the fire
• Failing to ensure a safe evacuation route prior to attempting to use a fire extin-

guisher
• Failing to recognize when a fire is too large to fight
• Using the wrong type of fire extinguisher

(The instructional designer has discovered these common errors while thinking
about the learner analysis and as a result of talking with the security director. These errors
would also surface from talking with a subject-matter expert, such as the local fire mar-
shal. The designer will later move these common errors to the section on task analysis.
The point is that the design process is iterative. Other critical learner characteristics
may surface during other phases of the design process, such as the fact that in this
organization English is not the primary spoken language for 80% of the custodial staff.
As a result, the designer must consider whether the program should be offered in
multiple languages.)
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P O T E N T I A L A U D I E N C E M I S C O N C E P T I O N S

• Any type of fire extinguisher will be effective to put out any type of fire.
• No fire can start because the sprinkler system would activate.

O R I E N T I N G C O N T E X T

The designer will later decide that the instruction will be delivered to groups of 12–18 learn-
ers in a classroom laboratory and that providing one-on-one training is cost-prohibitive. The
designer rationalizes that an experienced and well-prepared instructor can verbally reassure
an apprehensive learner. The instructional designer also makes a note concerning whether
work teams should take the training together and whether a separate training session should
be held for office personnel and professionals.
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Task Analysis

GETT ING STARTED
At last, you have the opportunity to work on a really neat project. The project focuses on
teaching new hires how to design the interior of an automobile. This project will really
test your skills as an instructional designer because it goes beyond the “simple” assembly
tasks you designed in the past. In fact, your two subject-matter experts (SMEs) are legends
within the company. Ms. Makeena is credited with the recent designs for women drivers that
pushed your company’s sales to new highs. Dr. Royce is the chief interior designer and has
worked on over 30 different designs. If you can capture their knowledge and talent, you can
develop a training program that will ensure your status in the training department as well as
the company.

Your initial meeting is going quite well. Ms. Makeena and Dr. Royce both explain the
process and the many factors they consider. You have had a tour of their design lab and
the usability-testing studio. Now that lunch is over, it is time to start defining the content to
address the problem. Your first few questions are answered in detail, and it looks like this
will be an easy task analysis. Then Dr. Royce pauses and stares into the distance, much as
you might expect him to do as he ponders the placement of the off–on switch for the cruise
control. He states that he has two concerns. First, you are not an automobile designer, so
how can you expect to “write” a course on this topic? Second, this process of designing the
interior of a car is an art, not something like teaching someone how to assemble a radiator.
How could you possibly expect to teach someone this art?

It is apparent that Ms. Makeena supports Dr. Royce’s concerns. How will you reply to
obtain their confidence?

Task analysis is probably the most critical step in the instructional design (ID) process.
If a designer has not defined the content to include in the instruction, there is little value in
or need for designing an instructional strategy, producing appropriate media, or conduct-
ing an evaluation. A survey of designers by Loughner and Moller (1998) found that over
78% of the designers agreed that it was not possible to design good instruction without first
conducting a task analysis. Unfortunately, only 38% of the designers felt their clients under-
stood the purpose of a task analysis. The instructional design process depends on the concise
definition of the content that is the object of the instructional materials.

Let’s consider two studies of the application of task analysis. Teaching medical
residents how to do a laparoscopic procedure is a complex process. A study by Peyre et al.
(2009) found that a task analysis of the process was useful in identifying 65 individual
steps. This information was then used to successfully design the instruction to scaffold the
needed information and improve feedback during learning. In another study, a task analysis

74
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QUESTIONS TO CONSIDER

‘‘What skills and information are necessary to address the identified needs?”

‘‘What knowledge does the expert have that is essential for the task?”

‘‘What knowledge and information are important for human interactions?”

‘‘What information do I need to teach a concept?”

‘‘How is a procedure analyzed to identify its components and then to sequence the
actions required?”

‘‘To what other elements of the instructional design process is task analysis most
closely related?”
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was used to address the role of human error in the administration of anesthesia during
surgery. The team used a task analysis to identify the planning, maintenance, and admin-
istration of anesthesia in order to reduce human errors (Phipps, Meakin, Beatty, Nsoedo, &
Parker, 2008).

Task analysis is considered the most critical part of the instructional design pro-
cess (Jonassen, Hannum, & Tessmer, 1999). The analysis solves three problems for the
designer:

1. It defines the content required to solve the performance problem or alleviate a
performance need. This step is crucial because most designers are working with
unfamiliar content.

2. Because the process forces the subject-matter expert to work through each individ-
ual step, subtle steps are more easily identified.

3. During this process, the designer has the opportunity to view the content from the
learner’s perspective. Using this perspective, the designer can often gain insight into
appropriate teaching strategies.

Jonassen, Hannum, and Tessmer (1989) have identified 27 different task analysis proce-
dures that instructional designers can use to define the content for an instructional package.
Selecting the best or most appropriate technique depends on a number of factors, includ-
ing the purpose for conducting the task analysis, the nature of the task or content, and the
environment in which the task is performed.

The terminology associated with topic and task analysis is often confusing. The instruc-
tional design literature frequently refers to the process of analyzing content as task analysis.
Specific analysis procedures also go by a host of names. Some individuals refer to task analysis
as a specific procedure for defining psychomotor skills, which leads to further confusion. The
term content analysis is also confusing. Some researchers use this term to describe a methodol-
ogy for analyzing text materials. Instructional designers use content, topic, or subject-matter
analysis to define knowledge or content related to the instructional problem. In this book,
we refer to task analysis as the collection of procedures for defining the content of an instruc-
tional unit.

TASK ANALYSIS
An analysis of the content required for instruction does not begin in a vacuum. It begins
with the needs or goals derived from the definition of the instructional problem (see
Chapter 2). These needs or goals provide an initial definition of the breadth of the project
and provide the designer a focus. For example, in the early 2000s more than 40% of fatal
bus crashes involved a pedestrian. And a high proportion of those accidents involved a
left turn (Wei, Becic, Edwards, & Manser, 2013). Given this problem, would you start your
analysis with bus drivers, police officers, or pedestrians? If you have properly defined the
instructional problem, the problem statement and needs or goals will provide the initial
direction and breadth of your analysis. Thus, instruction for bus drivers might focus on the
task of making a left-hand turn. A second input is from the learner analysis (see Chapter 3).
An understanding of the learner’s knowledge and background related to the topic helps the
designer determine the beginning point for the analysis as well as the depth and breadth of
analysis. The output of the analysis is documentation of the content to include in the instruc-
tional materials. This output then serves as an input for developing instructional objectives
(see Chapter 5).
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Preparing to Conduct a Task Analysis
A task analysis can take many different forms. The methods and individuals involved vary
depending on the circumstances. Designers most often work with one or more SMEs, indi-
viduals who are experts in the content area. The SME is our link to the content; we rely on this
individual (or individuals) to provide accurate, detailed information for use in developing
the instructional unit. Our task as designers is to help the SME elaborate on the content and
tasks in a meaningful, logical manner. The designer is responsible for obtaining a complete
analysis, whereas the SME is responsible for providing accurate information and suggesting
where gaps may exist in the original goals. It is the responsibility of the designer, though,
to identify a complete set of information without gaps. Often, a task analysis is an iterative
process that may be completed only when the final drafts are completed!

In educational settings, the instructor often serves as both the SME and instructional
designer, a difficult but often necessary combination of responsibilities. The teacher/
SME/designer is responsible for providing a global view (“Are all the steps and information
defined?”) as well as a microscopic view (“What result or condition is required before doing
the next step?”). The teacher/SME/designer needs to avoid transitioning from analyzing
the content to writing the instruction before the instruction is designed. We encourage the
designer to ensure that the necessary steps of the instructional design process are completed
in a logical manner.

In this chapter, we describe three specific techniques for analyzing knowledge and
tasks. First, you will learn how to conduct a topic analysis that is well suited for defining
cognitive knowledge. Second, you will learn how to conduct a procedural analysis for use
with psychomotor tasks, job tasks, or cognitive sequences involving a series of steps. Third,
you will learn about the critical incident method, which is useful for analyzing interpersonal
skills. Before we discuss each of the task analysis techniques, we begin by determining the
content structures our different task analysis techniques will identify. As we conduct a topic,
procedural, or critical incident analysis, the information gathered will fall into one of the
types of content described in the following sections.

Content Structures
Most instructional design models provide a scheme for classifying information into discrete
categories (Reigeluth, 1983). These classifications are then used to identify the appropriate
instructional strategy (see Chapter 7). Six structures are often associated with a task analysis:
facts, concepts, principles and rules, procedures, interpersonal skills, and attitudes.

Facts A fact is an arbitrary association between two things. For example, “The chemical
symbol for potassium is K” is a fact that describes a relationship between potassium and K.
Learning a fact requires only the memorization and recall of the fact. Examples of facts are
listed here:

Names, symbols, labels, places, dates
Definitions
Descriptions of objects or events
Subtraction, addition, multiplication, and division tables

Most topics include many facts because they are the building blocks or tools of any
subject—the “vocabulary” the learner must master for understanding. Verbal information
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or facts are preparation for more complex ways of organizing content. Unless the facts are
arranged in structured patterns, they will be of limited use to a learner and are often quickly
forgotten. Facts are easy to identify but often confused with the second category, concepts.
Consider our example, “The chemical symbol for potassium is K”: There is one “potassium”
and one symbol—K. The fact refers to this one element.

Concepts Concepts are categories used for grouping similar or related ideas, events, or
objects. For example, we might use the concept soft drinks to categorize the aisle in the
grocery store that contains colas, orange drink, root beer, and so forth. The concept of
fruit would include apples, oranges, bananas, and dates but not potatoes. We use concepts
to simplify information by grouping similar ideas or objects together and assigning the
grouping a name (e.g., fruit, islands, or democracies). Some concepts, such as fruit, are
considered concrete concepts because we can easily show an example. Concepts such as
safety, liberty, emergency, and justice are abstract concepts because they are difficult to
represent or illustrate. As instructional designers, we have to be careful to not confuse
facts with concepts. There is a concept related to our fact about potassium: Potassium is an
example (i.e., member) of the concept elements. There are many members of this category,
including carbon, magnesium, and vanadium. Chemistry books are filled with facts about
each of these elements.

Principles and rules Principles and rules describe a relationship between two concepts.
In microeconomics, we can derive several principles from a supply-and-demand curve.
For example, “as price increases, the supply increases” is a principle that describes a direct
relationship between two concepts (i.e., price and supply) that increase and decrease
together. “As price decreases, the demand increases” describes a different relationship
between price and demand that causes one to increase as the other decreases. “Stop at a
red light” and “release the pressure before opening a pressure cooker” are also examples
of principles.

Procedures A procedure is an ordered sequence of steps a learner must execute to complete
a task. For example, the back of many bank statements lists a series of steps for balancing
a checkbook. This series of steps is a procedure. Similarly, a recipe for making a cake or
casserole is a procedure. A procedure could be a series of psychomotor steps needed to
plant a rosebush, or it could be a complex series of cognitive processes required to debug a
computer program or diagnose the flu.

Interpersonal skills Verbal and nonverbal (e.g., body language) skills for interacting with
other people are grouped in this category. This broad category includes behaviors and
objectives related to interpersonal communication. An objective for a manager-training
program requiring the development of interviewing skills is an example of interpersonal
skills. Content related to solving group conflict, leading a group, and demonstrating how
to sit (e.g., appropriate body language) when being interviewed on television are also
examples of behaviors in this category. Writing a news release, however, does not fit this
category because it is limited to spoken communications.

Attitudes Attitudes are predispositions toward behavior. Although often overlooked,
attitudes are a part of many instructional programs. For example, a training program might
emphasize the safety precautions for replacing a seal on a gas valve or courteous driving
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habits in corporate vehicles. Corporate employees who have access to confidential financial
information must complete a course that explains the misuse of this information (e.g.,
insider trading). Such programs contain information on the laws governing the use of
this information (i.e., concepts and rules) as well as a component to develop appropriate
attitudes toward corporate responsibility and proper behavior.

Keep these six content categories in mind as you read the following pages that describe
three different task analysis techniques.

TOPIC ANALYSIS
Assume you are a student attending a lecture. As the instructor delivers the lecture, what are
you doing? Probably taking notes so that you can capture the essence of the content. You
may take notes in detailed sentences or in an outline form, such as the following:

I. Types of vessels in closed circulatory system
A. Arteries—carry blood away from heart
B. Veins—carry blood toward heart
C. Capillaries—final division of arteries that unite to form first small veins

II. Circulation
A. Systemic—supplies most of body (aorta)
B. Pulmonary—supplies lungs
C. Coronary—within heart

We are all familiar with this procedure of outlining information as it is presented in
a lecture. Now, reverse the procedure. You are the individual who will deliver the lecture.
What is your preparation? You might write out the lecture in a narrative form you can read
as written, or, with experience, you might prepare an outline consisting of the main headings,
supporting details, and examples. This outline becomes a framework to refer to as a guide
to your presentation.

Change the situation yet again, and imagine you are a designer working for Big Box
Home Store who must prepare a manual for customers on how to select an appropriate
wood fastener. Your manager has assigned an SME to work with you on the project. You
would follow a similar process to define the content; the outline becomes a reference for
designing the instruction.

The topic analysis is used to define the facts, concepts, principles, and rules that will
make up the final instruction. Such an analysis is typically done in layers, much like what an
archaeologist finds when excavating a site. First, the top layer of soil is scraped away. Then
layers of earth are removed, and each artifact’s identity and location are recorded. Similarly,
a designer working with the SME carefully reveals the first layer of information while looking
for indicators of content structure (i.e., facts, concept, and principles). Once the structure
is revealed, additional detail is gathered for each structure, and new information appears as
the designer digs deeper into the content.

A topic analysis thus provides two types of information. First, it identifies the content
that is the focus of the intended instruction. Second, it identifies the structure of the com-
ponents (Bruner, 1963). We should note that during the topic analysis, the designer might
also identify one or more procedures that require analysis. Although the topic analysis is
not suited for analyzing procedures, our next methodology, procedural analysis, would be
appropriate. As you conduct a topic analysis, you will focus on identifying the facts, concepts,
and principles needed for the instruction.
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Analyzing a Topic
Let’s examine a topic analysis on wood fasteners and define each of the content structures
with an example. To begin, we first asked our SME to describe the different types of wood
fasteners. Our question prompts the following outline:

I. Nails
II. Screws

III. Bolts

Our SME considered these three major categories adequate to describe the various
types of fasteners. The SME indicated that we could cover different types of glue, but he
would rather focus first on nails, screws, and bolts.

Next, we asked the SME to further define each of these categories. He expanded our
outline as we asked additional questions. To get started, we might ask from what material
nails are made, how they are sized, and how are they used.

I. Nails
A. Generally made from wire
B. Range in size from 2-penny to 60-penny

1. Length of nails 10-penny or less is determined by dividing size by 4 and
adding 0.5 in.
a. Example: 7-penny nail is 2.25 in. long

C. Typically driven into one or more pieces of wood with a hammer or nail gun
II. Screws

A. Typically made from steel or brass
B. Size determined by the gauge (thickness) and length

1. Length varies from 0.25 to 6 in.
C. Usually twisted into a hole with screwdriver
D. Provide a more secure joint than nails

III. Bolts
A. Made from steel
B. Measured by length and diameter

1. Available in fine or coarse threads
C. Placed through a hole and then a nut is tightened from opposite side

Let’s examine the content structure identified in the outline. Some of the facts identi-
fied in the outline are as follows:

Generally made from wire
Made of steel
Measured by length and diameter
Available in fine or coarse threads

The concepts identified in the topic analysis are these:

Nail
Screw
Bolt

One procedure was identified in the task analysis:

Length of nails 10-penny or less is determined by dividing size by 4 and adding 0.5 in.
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Our SME helped us identify one principle in the content:

Screws provide a more secure joint than nails.

Next, our SME decided to provide detailed information on each fastener category,
starting with nails. Once we finished the analysis, we organized the content. This organization
process included the following steps:

1. Review the analysis and identify the different content structures (facts, concepts,
and principles; we might have also identified procedures, interpersonal skills, and
attitudes that we will also need to analyze).

2. Group related facts, concepts, principles, interpersonal skills, and attitudes. For
example, in our full outline of wood fasteners, we would group all the information
about nails, then the information about screws, and so forth.

3. Arrange the various components into a logical, sequential order.
4. Prepare the final outline to represent your task analysis.

The completed topic analysis on nails was as follows:

I. Nails
A. Generally made from wire
B. Range in size from 2-penny to 60-penny

1. Length of nails 10-penny or less is determined by dividing size by 4 and adding
0.5 in.
a. Example: 7-penny nail is 2.25 in. long

2. Size is written as 2d for “2-penny”
C. Typically driven into one or more pieces of wood with a hammer
D. Types of nails

1. Common nails
a. Most commonly used nail
b. Available in sizes from 2d to 60d

i. 8d size is most common
c. Identified by flat head
d. Used for general purposes

2. Box nails
a. Smaller in diameter than common nails
b. Available in sizes ranging from 2d to 40d
c. Also identified by its flat head
d. Used in lumber that may split easily
e. Often used for nailing siding

3. Finishing nails
a. Have a very small head that will not show

i. Head can be sunk into wood and hole filled
b. Available in sizes 2d to 20d
c. Used primarily for finishing work and cabinetry

4. Common brads
a. Similar to finishing nails but much smaller
b. Available in various lengths

i. Length expressed in inches or parts of an inch
c. Used for finishing work
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5. Roofing nails
a. Similar to common nails but with a larger head
b. Available in lengths from 0.75 to 2 in.

i. Available in various diameters
c. Used for roofing1

How detailed should a topic analysis be? A designer needs to break down the content
to a level appropriate for the learner. Two sources are used for determining the needed
level of detail. First, the learner analysis describes the learners’ knowledge of the content
area; it is used as a general guide for the amount of information needed. A course on home
repair for apprentice carpenters, for example, will require a different amount of detail than
a course for homeowners. Second, the SME is often a source of information concerning
the learners’ entry-level knowledge. A combination of these two sources provides a basis for
determining the level of detail needed in this initial analysis. During the development and
formative evaluation stages, you might find a need for additional information.

PROCEDURAL ANALYSIS
Procedural analysis is used to analyze tasks by identifying the steps required to complete
them. The process breaks tasks into the steps needed for learning. Some designers
distinguish between procedural analysis and information-processing analysis (Jonassen
et al., 1989). The major distinction is that procedural analysis focuses on observable tasks,
such as changing a tire, whereas information-processing analysis focuses on cognitive or
unobservable tasks, such as deciding which stock to add to a portfolio for diversification.
In recent years, the distinction between the two methods has decreased because of the
influence of cognitive psychology, which has shown the importance of cognitive steps in
observable processes. We use procedural analysis to refer to the analysis of both observable
and unobservable behaviors.

Conducting a procedural analysis is a matter of walking through the steps with an SME,
preferably in the environment in which the task is performed or what Cooke (1994) describes
as a naturally occurring setting. For example, if you are conducting a procedural analysis for
replacing an electric meter, the SME should have an electric meter and the necessary tools.
Similarly, if you are analyzing how to calculate your home’s electric bill, you will need an
electric meter (or at least a picture of the dial) and the electricity rates. Sometimes it may
not be possible to use the actual equipment for your procedural analysis. For example, you
might analyze how to adjust the spark igniter on a gas turbine generator. Given the size, cost,
and availability of the equipment, it may not be possible to actually conduct the analysis on
the engine. However, you may be able to obtain a smaller component that you can use for
your task analysis. Each step of analysis includes three questions:

1. What does the learner do?
• Identify the action in each step that the learner must perform.
• These actions are either physical (e.g., loosening a bolt) or mental (e.g., adding

two numbers).

1 Information from this task analysis is based on a chapter by Phipps (1977).
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2. What does the learner need to know to do this step?
• What knowledge [e.g., temperature, pressure, orientation (e.g., up or down)] is

necessary?
• What does the learner need to know about the location or orientation of the com-

ponents that are a part of this step (e.g., how to position a wrench to remove a
hidden nut)?

3. What cues (tactile, smell, visual, etc.) inform the learner that there is a problem, the
step is done correctly, or a different step is needed (e.g., a blinking light indicates
you can release the starter switch)?

In the following procedural analysis, a designer visited a cabinetmaker and asked him
how to prepare a piece of woodwork for the final finish. During the analysis, the designer
asked him variations of the three questions described in the previous paragraphs to identify
the steps, knowledge, and cues. As part of the analysis, the cabinetmaker informed her that
someone who finishes furniture would already know the basics of sanding and using a paint
sprayer. The designer’s analysis produced the following steps:

1. Inspect all surfaces for defects.
a. Tactile cue: Feel for dents, scratches, and other surface defects.
b. Visual cue: Splits or cracks are normally visible.

2. Repair defects in surface.
a. Sand, glue, or fill minor defects.
b. Reject pieces that you cannot repair for rework.

3. Spray two coats of lacquer sanding sealer on all surfaces.
Visual cue: Dry, misty appearance indicates too-light application.
Visual cue: Runs or sags indicate too-heavy application.

4. Prepare for final finish.
a. Allow a 20-min minimum drying time for sealer coat.
b. After drying, rub out all parts with #400 grit silicon carbide abrasive paper.
c. Remove dust from all surfaces with air gun, then wipe with clean, lint-free cloth.

5. Complete the final finish.
a. Spray two coats of finishing lacquer on all parts.

Visual cue: Dry, misty finish indicates too-light application.
Visual cue: Runs or sags indicate too-heavy application.

b. Allow a minimum of 4 hr for second coat to dry.
6. Inspect final finish.

Tactile cue: Feel for grit or runs that may not be visible.
a. Rub out all surfaces with #000 steel wool.
b. Remove dust from all finished surfaces with air gun and lint-free cloth.
c. Apply a thin coat of wax to all finished surfaces.
d. Buff all surfaces to high gloss.
Visual cue: Wax becomes dull prior to buffing.

In addition to an outline, designers often use tables (see Table 4.1) and flowcharts (see
Figure 4.1). The table format provides a visual prompt for the designer to ask questions to
obtain information about the cues associated with each step. A flowchart is useful for iden-
tifying a specific sequence of steps the learner must follow as well as the key decision steps.
Flowcharts are also useful for helping SMEs identify missing components and for identifying
alternative procedures that may have been missed in the initial analysis. A rectangle indi-
cates an action or knowledge in the flowchart. Diamonds indicate a question or decision
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TABLE 4.1
Procedural Analysis Table

Step Cue

1. Inspect all surfaces for defects.
2. Repair defects.

a. Sand, glue, or fill minor defects.
b. Reject pieces that are not repairable for rework.

Feel for dents, scratches, and other surface
defects. Splits or cracks are normally visible.

3. Spray two coats of lacquer sanding sealer on all
surfaces.

Dry, misty appearance indicates too-light
application. Runs or sags indicate too-heavy
application.

point with branches off each tip to another question or action. The arrows indicate the path
through the flowchart.

After you have collected the data for a procedural analysis, you need to organize the
information in a logical fashion. Because most procedures are sequential, they are often
organized in a linear manner by the order of the steps.

You could also use a procedural analysis for a task involving primarily cognitive oper-
ations, such as calculating the amount of paint needed to paint a room. Again, you need
to identify the steps, the knowledge associated with each step, and any cues associated with
each step:

1. Measure and record the length of each wall.
2. Add the lengths of the walls to obtain a sum.
3. Measure the height of the wall (baseboard to ceiling).
4. Multiply the sum of the walls’ length by the height to obtain the square footage

of the walls.
5. Measure the height and width of each door and window.
6. Calculate the number of square feet for each door and window.

a. If the windows are the same size, measure one and multiply the square footage
by the window count.

7. Add the square footage of doors and windows to obtain a total of the area not
to paint.

8. Subtract the square footage of the doors and windows (step 7) from the square
footage of the walls (step 4) to obtain the area to paint.

9. Determine the number of square feet a gallon of paint will cover by reading the
paint can or manufacturer’s data.

10. Divide area to paint (step 8) by the coverage per gallon to determine the number
of gallons needed.

11. If two coats of paint are needed, double the number of gallons in step 10.
12. For fractional amounts, determine the value of purchasing an additional gallon

versus a pint or quart.

Following is a checklist for conducting a procedural analysis:

• Are the relevant cues and feedback identified for each step of the procedure?
• Does the analysis identify the generally acceptable procedure rather than the per-

sonal preferences of the SME? Tips that make a step easier are usually acceptable as
long as they do not violate a safety rule.
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FIGURE 4.1
Flowchart of a Procedure
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• Are the decision steps identified (e.g., “If the blue light is on, then turn to the right;
if not, turn to the left.”)?

• Are all steps accurately described?
• Are critical steps that could result in personal injury, equipment damage, or other

loss identified?

Procedural analyses also reveal a content structure, much as a topic analysis does. For the
cognitive information, you need to identify the related facts, concepts, and principles to
complete the related topic analysis. Procedures or steps are grouped in several ways. One
method is to classify the steps by frequency of execution (e.g., frequent, occasional, seldom).
A second method is by difficulty level (e.g., easy, moderately difficult, difficult). Psychomo-
tor tasks may be grouped according to gross motor/fine motor skills or level of proficiency
(see Chapter 5).

Going Beyond Procedural Analysis
The limitations of a behavioral task analysis, which focuses exclusively on observable tasks of
the subject-matter expert, became clear a few years ago with the development of cognitive
psychology research (Anderson, 2007). Its limitations became obvious when designers were
analyzing the tasks an air traffic controller performs (Chipman, Schraagen, & Shalin, 2000).
The traditional analysis approach focused on the observable psychomotor skills of using the
equipment but failed to consider the various cognitive operations the controller performed.
For example, an expert has automated the process and may have difficulty actually verbaliz-
ing what he or she knows. Consider tying your shoe. Although not an overly complex task,
there are several steps we complete such as how large of a loop to make, how tight to pull
the laces, and how big to make the final loops. Yet, if we were to explain the process, we
might skip many of the key aspects of the process. As a result, a combination of researchers
and designers developed a new approach to task analysis—cognitive task analysis—to ana-
lyze tasks that involve a cognitive component. Cognitive task analysis is typically used with
more traditional task analysis and provides additional information that is not obvious when
watching an expert perform a task. The goal of cognitive task analysis is to identify those
covert cognitive operations associated with the overt behaviors we can easily observe. In a
study comparing a traditional task analysis to cognitive task analysis, Salmon, Jenkins, Stan-
ton, and Walker (2010) found that the two approaches were different but complementary.
When comparing the output of the two methods, they found they produced entirely differ-
ent outcomes. For example, the traditional task analysis decomposed tasks down to a detail
level, such as pressing the Option key while clicking and dragging the mouse. In contrast,
the cognitive task analysis provided a different view, such as describing high-level strategies.
They suggest that the two approaches should be used together to develop a complete picture
of the task.

There are many approaches to conducting a cognitive task analysis. For example,
GOMS (goals, operators, methods, and selection rules; Card, Moran, & Newell, 1983)
focuses on the goals of the expert in doing the task, the operations or small tasks the expert
performs, the methods (i.e., approaches or means) available to achieve the goals, and
the selection of the most appropriate method. GOMS has been used extensively to design
human–computer interfaces (Williams, 2000). Militello and Hutton (1998) described the
applied cognitive task analysis (ACTA) process, which is very flexible and applicable to a
wide variety of tasks. This method involves four steps (Figure 4.2 and Tables 4.2–4.4 are
excerpts from a cognitive task analysis of an insurance-underwriting submission-review task
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FIGURE 4.2
Task Diagram

Assess and

gauge

opportunity

Evaluate

employee

concentration

issues

Consider

time frame

Determine if

account fits

underwriting

guidelines

TABLE 4.2
Excerpt from Knowledge and Audit Table

Aspect of Expertise Cues and Strategies Why Difficult?

Past and future Example: Call
from broker about account where
incumbent carrier messed up on
claim and insured’s legal
department insisted the account
must move

• High-level nature of incumbent
mess-up

• Level of people involved in
decision (low level versus high
level)

• Novice may not recognize sig-
nificance of messed-up claim
handling

• Novice may not link level of
insured to severity of problem

• Novice may not link severity of
problem to increased chance of
writing account

conducted by Jennifer Maddrell). First, the designer asks a subject-matter expert to identify
three to six broad steps that are performed as part of this task (see Figure 4.2). The purpose
of this step is to identify broad steps rather than a sequence (as in a procedural analysis).
The second step is a knowledge audit that is used to generate examples of the task (see
Table 4.2). For the knowledge audit, the designer uses probes, asking what is important
about the big picture, describing a situation in which the expert immediately knew the prob-
lem after studying it for just a few minutes, or asking whether the expert has ever noticed
things others did not. The knowledge audit is conducted for each of the broad steps identi-
fied in the first step. The third step is to conduct a simulation interview in which the expert
describes how he or she would solve a realistic problem (see Table 4.3). As part of this inter-
view, the expert is asked to first identify the major events. Next, the expert is asked a series of
questions about each event, including what actions to take, what is going on, and what errors
a novice might make. The last step of the process is to create a cognitive demands table that
synthesizes the information from the first three steps (see Table 4.4). A designer should focus

TABLE 4.3
Excerpt from Simulation Interview

Events Actions Assessment Critical Cues Potential Errors

Discussion
about prospect
with broker

• Ask probing questions
about opportunity

• Sensing tone from bro-
ker of urgency and
desire to have your
quote

• Answers to question
make sense or not with
what is in the submis-
sion

• Broker wants to work
with you or just wants
a quote for comparison
purposes

• Can you meet the
insured?

• There is disaffection
with incumbent

• Openness of the broker
• Willingness to provide

additional information

• Being overly optimistic
about any opportunity

• Not probing deeply for hid-
den facts about situation

• Not reading the verbal and
nonverbal cues the broker
is giving you
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TABLE 4.4
Excerpt from Cognitive Demands Table

Difficult Cognitive
Elements Why Difficult? Common Errors Cues and Strategies Used

Assessing whether
broker’s answers
make sense or not
with what is in the
submission

• Novice underwriters tend to
focus on basic facts in the sub-
mission versus what the broker
is telling them

• Brokers reluctant to voluntarily
air dirty laundry about account

• Don’t recognize or probe for
hidden “red flags”

• Focus exclusively on infor-
mation in submission

• Consider whether you really
know the story behind the
story

• Get and keep the broker
talking to elicit information
beyond the submission

on those steps that require complex cognitive processing when performing a cognitive task
analysis. The cognitive demands table is used along with the traditional task analysis to design
the training.

Teaching the process of cognitive task analysis is beyond the scope of this book.
The Militello and Hutton (1998) article provides an excellent description of the ACTA pro-
cess. An Internet search of ACTA will also reveal a number of excellent articles on the
process. There are, however, some ideas you can borrow from cognitive task analysis to
enhance a procedural analysis.

An enhanced procedural analysis Let’s examine how we can combine a traditional proce-
dural analysis and techniques from cognitive task analysis to create an enhanced analysis
technique. In addition to the procedure, we are interested in identifying the cues that tell
the performer when to do something. For example, when filling a glass of water, what is the
cue that the glass is full? Second, what decisions are made at different steps of the process?
Third, what cognitive information is used during the procedure? The cues, decisions, and
cognitive knowledge are not easily observed. Thus, we need to employ additional analytical
techniques to obtain this information. The following is a discussion of an enhanced procedu-
ral analysis that collects not only the observable procedural information but also the covert
processes going on in the expert’s mind during the procedure.

Conducting an enhanced procedural analysis involves observation and interviewing.
First, you might start by observing part of or the whole process as it is performed by our

expert. Second, you can use a talk-aloud protocol while the expert performs the task (often
slower than normal). When working with a subject-matter expert, you can ask him or her
to verbally describe each action and step as it is performed. You may need to use continual
prompting of the subject-matter expert to talk aloud [e.g., “Could you tell me what you are
(doing, seeing, thinking, hearing, smelling, feeling)?”]. Third, the expert might verbalize the
cues, or you might need to prompt them to explain how they knew to take an action. These
cues are used by the experts to complete the task and make decisions. As you identify cues, it
is also important to collect any information identifying errors a novice might make. Table 4.5
provides examples of different types of cues an instructional designer might identify in a task
analysis and the types of errors a novice might make.

Fourth, you need to identify the decisions the expert makes while performing the task.
For example, when mixing a cake batter when does the chef make the decision to use a
spatula as opposed to a mixer? Similarly, when a doctor is examining a patient with knee pain
what factors are considered when determining if an X-ray is needed for a proper diagnosis?
When conducting an analysis, you will need to have your expert identify the decision points.
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TABLE 4.5
Cues for Enhancing a Procedural Analysis

Input Example
Questions to Extract
Cues from SME Errors a Novice Might Make

Decisions Determining when a board is
sanded smooth

What do I do next? Is the
procedure finished?

Might not know alternative steps to take
when a problem arises

Determining when a wood
joint is a good fit

Do the two pieces fit
properly?

Might misinterpret a snug fit for a secure fit

Visual The closed lock in the
window indicating a secure
website

How do we know the
website is secure?

Sending a credit card number to a
nonsecure website

A good recording is distortion
free

What is the correct recording
level on the meter?

Setting the recording level too high, which
results in unintelligible recording

Swelling in the lower leg What are the symptoms of a
blood clot?

Diagnosing a blood clot as a sprained ankle

Patterns in a data set or
display

What does the initial
inspection of the data set
indicate?

Might miss an incorrect piece of data that is
out of range, which creates problems with
the analysis

Tactile A physical exam How do you identify a lump
in the breast?

Failing to identify a lump could result in
cancer

Stiffness of dough as it is
kneaded

How long do you knead the
dough?

Not kneading the dough enough will result
in bread not rising

The resistance of a nut as it is
tightened or loosened

How do you know when a
bolt is tightened enough?

Overtightening the nut can result in
weakening or breaking the bolt

Aural The pitch of the sound
produced by a turbine engine
or generator

What do variations in the
pitch or sound indicate?

A change in pitch can indicate a different
speed or part failure

Sounds of a fire crackling or
metal stressing

What sounds does a burning
building make?

Failing to recognize the crackling of a fire or
sound of metal stressing could cause injury
or death due to building collapse

Car engine making a
knocking sound

What types of unusual
noises might one hear from
an engine?

Failure to identify engine knock can result in
costly damage to internal engine parts

Smell The smell of gasoline at a fire What can you tell about a fire
from the odor of the smoke?

Smell of gasoline changes as it heats up
and might be missed

The aromas of a wine What can you detect from
the aroma of a wine?

May miss subtle fruit aromas

Taste The “message” sent by a
food

What taste sensations are
aroused by the food?

Failing to discriminate between sour and
bitter

Patient complaints of
frequent metallic taste

What can a metallic taste
indicate?

A patient taking certain oral medicines
could experience a metallic taste, which
might be mistaken for a symptom of kidney
disease

Again, a talk-aloud protocol is beneficial. However, consider the knee example. If your anal-
ysis used the same case with each doctor interviewed, would you ever discover the decision
the doctor must make, thus, analyzing various examples as described in the ACTA approach
(Militello & Hutton, 1998) by using different cases. By using different cases or examples
during the interview, you can improve the chances of identifying most if not all of the cues,
decisions, and cognitive information.
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Fifth, you will need to identify the cognitive knowledge that supports the task. This
information can include knowledge (from your topic analysis) that might include concepts
and procedures. In some cases, you might conduct a topic analysis and the procedure analy-
sis and other times you might combine the two. Regardless of your approach, it is important
to identify the relevant conceptual knowledge the expert uses during the task. You may
need to analyze different cases to capture all the necessary information. The enhanced
approach to task analysis provides a means of extending the traditional task analysis to iden-
tify cognitive components that might be overlooked. There are times; however, when a more
detailed cognitive task analysis is required.

THE CRIT ICAL INCIDENT METHOD
The two methods we have described—topic and procedural analyses—work well with con-
crete content and highly structured tasks that are easily analyzed. Analyzing a process, such as
how to conduct an interview, resolve an interpersonal conflict, or close a sales opportunity, is
more difficult because processes vary from instance to instance. Although the instances share
certain elements, typically the breadth of skills and techniques accounts for one’s success.
Procedural analysis works quite well for analyzing how to apply the final finish to a wooden
table, for example, because the basic process is repeated time after time, with variations due
to size and type of wood. Closing a sale, however, depends on several conditions (e.g., per-
sonality of the buyer, financial status of the buyer) that change with each sale. To define the
content for this type of training adequately, we need a method that provides different points
of view. For example, we might interview a salesperson who uses a very calm approach and
another who uses high-pressure tactics.

A critical incident analysis, then, can identify the commonalities of various approaches.
Interviewing several individuals for the critical incident analysis provides a rich context for
analyzing interpersonal skills. In some situations, you may need to combine the results with
a procedural analysis to define content for designing the instruction. Although the critical
incident method predates modern-day approaches to cognitive task analysis, you will find
some similarities in the two processes.

The critical incident method was developed by Flanagan (1954) during World
War II to determine why Army Air Force pilots were not learning to fly correctly. Pilots
were interviewed to determine which conditions led to a successful mission and which
conditions led to an unsuccessful one. Others have used the critical incident method
with customer service employees to identify instances of when a customer was treating
them unfairly and how the employee would even the score (Skarlicki, van Jaarsveld, &
Walker, 2008).

A critical incident interview is based on three types of information:

1. What were the conditions before, during, and after the incident?
• Where did the incident occur?
• When did it occur?
• Who was involved?
• What equipment was used, and what was its condition?

2. What did you do?
• What did you do physically (e.g., grabbed the rudder)?
• What did you say and to whom?
• What were you thinking?

3. How did this incident help you reach or prevent you from reaching your goal?
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Primhoff (1973) suggested two questions to ask as part of a critical incident analysis:
First, ask the SME to identify three instances when he or she was successful in doing the task.
Second, ask the SME to identify three instances when he or she was not successful in doing
the task. An analysis of the interviews will identify knowledge and techniques the SME used
to accomplish the task. From the critical incident analysis, you can develop a list of topics
and tasks the learner will need to master. Note that although the critical incident analysis
provides a list of topics and procedures that experts used, it does not include a list of the
steps or details for topics. Using this list, you can perform a topic and/or procedural analysis
to further define the content for the instruction.

The critical incident method is well suited for analyzing interpersonal skills and
attitudes. If you were designing a course on classroom management for prospective
teachers, you might use a critical incident analysis to determine how teachers handle
disruptive students. Similarly, you might use this method to determine the content and
skills needed to teach a workshop on conducting job interviews or employee performance
reviews. For complex tasks, one might use a cognitive or enhanced task analysis approach
to acquire additional information once the critical incident analysis has identified the
key behaviors.

Expert’s Edge

Hitting an Invisible but Moving Target
Our experience with task analysis over the years has led to tailoring the procedures to meet
characteristics of the organization and the tasks themselves. No one situation should be
expected to be the same as others.

For example, in large organizations with many job incumbents who are geographically
and organizationally dispersed, there may be variations in how tasks are performed and under
what conditions. Even trying to sample these differences through a few SMEs is often not
satisfactory. To ensure that differences and commonalities of task performance are identi-
fied, a stepwise approach is used. First, we define a task list with representative SMEs and
then administer a task questionnaire to a large sample of the jobholders. The questionnaire
asks for criticality, difficulty, and frequency judgments under various conditions of the task.
The results are then analyzed to determine priorities for training as well as any differences
among organizational elements.

Another organizational factor is the maturity of the job. In some cases, the job does not
yet exist or is evolving. For example, a job might evolve because a new concept of operations
is anticipated because of a major equipment change. In such situations, it is necessary to
both lean on existing SME experience and analyze details of the differences as the changes
emerge. It is often the case for emerging jobs that the task analysis and resulting training will
lead to the actual job development and standards for the job.

Primary among the task factors is determining the type of learning, including the
category of knowledge. There is an increasing awareness among analysts that higher
level cognitive tasks need more attention than straightforward procedural or skill tasks.
For example, many cognitive tasks require looking at the task structure conditions. A task can
be ill or well structured. An ill-structured task is one that may have more than one solution,
more than one path to a solution, or unknown task constraints and one for which not all of the
information needed is available. These tasks require deeper interviews with SMEs, and not all
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SMEs can verbalize the task well. This process may require some SMEs to develop examples
to help other SMEs explain what they do under such situations and various conditions. The
analysis then becomes a cognitive task analysis. There are many types of content domains
this applies to, such as medical diagnosis, troubleshooting complex equipment, any decision
making under conditions of uncertainty, and engineering design problems.

Higher levels of cognitive tasks, such as designing, planning, strategic, and tactical
decision making and problem solving, often require a deeper interview even when the task
is well structured. An overlooked aspect of task analysis is the executive processing or
metacognitive-type task elements involved. Many job incumbents have developed, through
experience, cognitive techniques for processing the knowledge of the task. This is what
makes them experts. It is part of the information needed if future experts are to be trained.
Contrasting interviews with experts and those with novices sometimes helps identify the
differences.

The job of the task analyst is to structure the analysis, including interviews, question-
naires, and other instruments, to account for these aspects of the organization and the task
characteristics. Each situation should be approached with the perspective that something
different from the last analysis may be needed.

Dewey Kribs, past president of Instructional Science and Development, has over 30 years of experience in the
development of interactive training systems and computer-based courseware.

It is also useful for initially defining complex tasks that an SME might consider an “art.”
For example, a designer might use this method for initial analysis when determining where
to drill an oil well, predicting successful stocks or mutual funds to purchase, or determining
which type of psychotherapy to use with a patient.

CONDUCTING A TASK ANALYSIS
Your SME and the environment will influence how you conduct a topic, procedural, or crit-
ical incident analysis. If you are an instructional designer working in a hospital, university,
government agency, or business, a knowledgeable SME will most likely be assigned to work
with you on the project. If you are a classroom teacher or a part-time instructor, such as a
nursing supervisor responsible for training your staff, you will most likely be your own SME.
The environment may vary from your office to a retail store, an operating room, or a tug-
boat. Each environment offers advantages and disadvantages. Conducting the analysis in an
actual environment like an assembly line for gas turbine engines ensures that all the equip-
ment and tools the SME will use are readily available. Conducting the same analysis in your
office forces the SMEs to rely on their memory, increasing the possibility that something will
be forgotten. Similarly, conducting the task onsite allows you to observe the steps of a pro-
cedural analysis, making it possible for you to identify subtle cues the SME may miss when
conducting the analysis in an office.

Serving as Your Own SME
Serving as your own SME has two major advantages. First is the ease of access and of schedul-
ing of meetings—you need only motivate yourself! Second, you are already familiar with the
learners and the problems they have with the task. The major disadvantage is your familiarity



Trim Size: 8in x 10in Morrison465935 c04.tex V1 - 01/29/2019 7:50 P.M. Page 93�

� �

�

Conducting a Task Analysis 93

with the content, which may cause you to skip steps and fail to identify important cues. Four
techniques can counter this disadvantage. First, find another SME and assume the role of
the designer. In the latter role, you need to “forget” everything you know about the task and
approach it from a naive point of view. Second, if you are conducting a procedural analysis,
once you have the initial version done, then ask someone else to perform the task. As the
other person does the task, ask him or her to verbally describe the task. You can then check
this description with your own. Third, have another expert review or actually work through
your analysis to identify any missing steps, cues, or topics. Fourth, talk both a novice and an
expert through the task, using your task analysis. Their feedback can help you revise your
analysis. If you have completed a task analysis using yourself as the SME, ask another expert
to review it with you. Often, reviewing the analysis verbally can help each of you identify
missing or incomplete information.

Techniques for Gathering Data
Each designer develops a repertoire of techniques for analyzing content. The first rule is to
be prepared when working with SMEs. Typically, they are on loan from their regular jobs
for anywhere from an hour to a few days. These individuals are usually experts who per-
form a valuable service for the organization. Adequate preparation on your part is not only
courteous but also shows that you respect their expertise and time. Your preparation should
include your materials as well as adequate knowledge of the goals and problems you are
trying to reach and solve. This information was defined when you identified the instruc-
tional problem (see Chapter 2). Review those materials and, if necessary, contact some of
the individuals who helped you define the problem to obtain additional clarification and
understanding. The following paragraphs describe three techniques for conducting topic
and procedural analyses. You might use only one or a combination of all three.

Literature research Reading technical manuals and other materials is the least preferred
method for conducting an analysis. It is an inefficient way to master the content in a rel-
atively short time. However, if the materials can give you an expert’s understanding, they
may be adequate for use as training materials. Reading materials to prepare for a meet-
ing with an SME may be beneficial, but reading the materials to become an expert is often
counterproductive.

Interviewing an SME This technique is the most preferred method of defining information
for all three analyses. The individual interview was the task analysis methodology designers
reported using most often (Loughner & Moller, 1998). Meeting in the SME’s office for an
analysis that involves primarily a cognitive task has the benefit of providing easy access to
the SME’s resources. These resources include books as well as data to use for examples and
case studies in your instruction. For example, the first author was developing a course on
how to prepare engineering proposals. During the analysis, the SME was able to retrieve
several good and bad examples from the office files. Analyzing these proposals helped
in developing a procedure and checklist for proposal development as well as examples
for instruction.

When conducting a procedural analysis that depends primarily on psychomotor skills,
it is beneficial to schedule the SME meeting in a location where the SME can demonstrate
the skills. These meeting locations can range from an operating room to a manufacturing
plant. Sometimes a location is not available or travel or access is prohibited. For instance,
one of the authors needed to analyze the tasks involved in setting the vanes on gas turbine
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engines that the client company manufactured, but he was unable to visit an operating site.
After several phone calls, the SME found that each new turbine engine was run through
a series of operational tests in a test cell at the plant. The SME was able to obtain the use
of an engine for an afternoon while the analysis was conducted. For other analyses, a part
was often obtained from the parts warehouse, and then a meeting was scheduled with the
SME in a shop to analyze the repair and maintenance of that specific part. A network of key
individuals, built and maintained by the designer, is a necessary resource.

Developer modeling This method is typically used after the initial analysis with the SME to
confirm the accuracy of your analysis. You can model the analysis by explaining the content
in the topic analysis or demonstrating the steps in the procedural analysis. If an instruc-
tional designer is conducting a topic analysis, the information is explained to the SME. This
technique helps the designer check his or her understanding and interpretation of the con-
tent. Explaining the information to the SME also identifies topics that were not adequately
explained and prompts the SME to provide additional details and examples. In a procedural
analysis, the task should be demonstrated or simulated. A designer can identify additional
cues and steps that were missed in the initial analysis by walking through the steps and doing
the motions. For some tasks (e.g., those that are hazardous or require a great deal of skill),
the designer may need to resort to simulated actions or observe the SME performing the task.

Recording Methods
Another aspect of task analysis is recording the information for use in developing the instruc-
tion. Notepads and index cards are helpful for recording the topics and steps. If the task
analysis takes place outdoors, a notepad is often preferable because it will not scatter if
dropped. Index cards provide flexibility in adding new topics or steps; it is very easy to label
index cards as 10A, 10B, 10C, 10D and place them in the stack between cards 10 and 11.
Another tool for recording information is a laptop computer, tablet, or smartphone, but the
user should make sure it has either adequate battery life or an extension cord and power
source. A laptop, tablet, or smartphone with an outliner provides a very flexible method for
conducting an analysis. Simply clicking at the appropriate point allows you to easily insert
a new step or rearrange other steps and information. Digital audio recorders are also use-
ful for taping the analysis; however, they are difficult to reference later unless the contents
are transcribed.

A digital camera or smartphone camera is very helpful when conducting a procedural
analysis. Taking pictures of the equipment, tools, and various steps is useful for refreshing
the designer’s memory. Some of the photographs can be printed in the manuals to illustrate
a procedure. Designers should check first, however, to make sure they are allowed to take
photographs—some locations have security regulations or may prohibit the use of flash light-
ing. Similarly, a digital camera or smartphone capable of recording video or a portable video
camera can be useful for documenting a procedural analysis, with the SME describing each
step as it is performed. One author’s project involved the development of a training pro-
gram for maintaining one of the first portable computers. The procedural analysis involved
the only prototype available, and it was in a location different from the author’s office. When
the notes were inadequate, the video recording was cued and played to review the specific
steps. Still, the SME had to be telephoned several times for clarification (e.g., “Do you need
to rock it as you remove the board or pull it straight up?”).
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S U M M A R Y

1. One of the key steps of the design process is defining the content needed to address
the instructional need or problem. This content is then used to identify the objectives,
design the instructional strategies, develop test items, and create the instruction.

2. Topic, procedural, and critical incident analyses are three methods for defining
the content.

3. A topic analysis is used to identify the facts, concepts, and principles needed for the
instruction.

4. Procedural analysis is applied to a task to identify the individual steps, cues, and sequence
for performing steps.

5. Critical incident analysis is used to identify the content related to interpersonal interac-
tions and attitudes.

6. Cognitive task analysis provides a method for determining the “mental” steps the pro-
fessional uses when performing a task. This method goes beyond what is observable.

7. Our experience has shown that almost every project uses at least two of these methods.
8. The designer may switch between a topic and procedural analysis several times during

an interview with the SME.
9. When conducting a task analysis, the designer must keep accurate records of the

transactions.
10. Notepads and index cards can be supplemented with photographs or video recordings.

T H E I D P R O C E S S

You are now ready to analyze the content and tasks needed for the instruction. The first step
is to identify an SME who can provide you with the needed information. We always start by
contacting individuals with whom we have worked in the past and soliciting their recommen-
dations for an SME. Once you have identified the expert or experts, contact them and discuss
the problem. They can help you determine whether you need to meet in an office or at a
location that has the appropriate equipment or conditions. Also, during this initial contact,
inquire about whether any special equipment or training is needed. For example, you might
need to complete a course in first aid, winter survival, or hydrogen sulfide training, or you
might need special equipment such as a hard hat and safety shoes. Arriving unprepared can
result in a lack of access.

Next, you need to set a time and place for your meeting. You might also mention to
your SME what type of examples (e.g., written reports, diagrams, pictures) you might need
for the final instruction. Finally, you need to prepare for the analysis. We always like to take
one or two notepads, index cards, and a camera. If the conditions are favorable, we like to
take a laptop, tablet, or smartphone for note taking or audio recordings, but we always have
our notepad and index cards as a backup.

Remember to respect the expert’s time during your meeting. Simply preparing a brief
summary of the problem or goals and the target audience can set the stage for the anal-
ysis. While you are conducting the analysis, ask plenty of questions and seek clarification;
don’t wait until you return to your office. Once you finish the analysis, you will develop the
objectives for the instruction.
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Lean Instructional Design
Task analysis is one of the areas that we do not recommend modifying to meet the needs of
lean design. It is impossible to design good instruction without a thorough analysis of knowl-
edge and tasks. For example, Collins, Green, and Draper (1985) describe a case where a
group of engineers and technicians failed to develop adequate assembly instructions because
of a poor task analysis. Similarly, Chao and Salvendy (1994) described a traditional task anal-
ysis where experts failed to document 50% or more of their troubleshooting knowledge
during an analysis.

If the SME is writing the instruction, then your analysis might have less detail and simply
provide the SME with a well-organized outline to use. However, there is no assurance that
SME will include adequate detail for the learner.

For the task analysis stage, we encourage designers to avoid a lean approach to the
process and to plan and request adequate time and resources required for the analysis. There
is not an alternative to having thorough information that will be needed to develop the
instruction.

A P P L I C A T I O N

What are the steps for creating a peanut butter and jelly sandwich? Assume that the learner
is given a knife, two pieces of bread, peanut butter, jelly, and a paper plate. Now, perform a
task analysis.

A N S W E R

The following is our task analysis for making a peanut butter and jelly sandwich. (Rather
than using dominant and nondominant hand, we have used right and left hand.)

I. Place paper plate with top side facing up directly in front of you.
II. Place two pieces of bread side by side on plate with top edge of each facing same

direction.
Visual cue: Top edge of bread is usually round.

III. Remove lid from jelly jar.
A. Grasp jelly jar with left hand and hold between thumb and fingers.

1. Move jar 3 in. above and over slice of bread on right side of plate.
2. Position so mouth of jar is one-third of way between top and bottom of

bread and approximately 6 in. above bread.
3. Tilt mouth of jelly jar approximately 45∘ toward center of bread.

IV. Grasp knife handle in right hand so that top (dull, smooth, flat side) of blade is
facing up.
B. Place index finger on top edge of knife blade for control.

Visual cue: One edge of knife may be rounded as opposed to straight. This
edge is pointing down.

C. Insert knife approximately 1 in. into jelly with index finger on edge of blade
closest to ceiling.
1. Gently pull knife through jelly to accumulate approximately 1 tablespoon

of jelly on tip.
2. Slowly twist knife clockwise so that flat part of blade with jelly is facing

ceiling.
3. Gently remove knife from jar while keeping jelly on blade.
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4. Set jar down out of the way with mouth up.
5. Place bread in palm of left hand.

D. Carefully maneuver knife to center of bread on right side without drop-
ping jelly.
1. Turn knife blade over and gently brush jelly onto bread.
2. Working from center out, use knife blade to spread jelly over the bread,

leaving an eighth-in. border at each edge.
a. Hold knife blade barely off of bread and at a 25-degree angle to bread

to spread jelly.
3. Spread jelly evenly over piece of bread.

a. Add additional jelly as needed to meet personal preferences.
4. Place bread back on plate in original position with jelly up.

E. Move knife to second piece of bread.
1. Hold blade flat against piece of bread and gently wipe both sides of

blade clean.
2. Set knife down on clean surface.

V. Replace lid on jelly jar and tighten.
A. Place jelly jar out of immediate workspace.

VI. Remove lid from peanut butter jar.
B. Grasp peanut butter jar in left hand between thumb and fingers.
C. Position mouth of peanut butter jar approximately one-third of distance from

top to bottom of second piece of bread, approximately 6 in. above bread.
D. Tilt mouth of peanut butter jar approximately 45∘ toward center of bread.

VII. Grasp knife handle in right hand so that top, dull, or smooth side of blade is
facing up.
A. Place index finger on top edge of knife blade.

Visual cue: One edge of knife may be rounded as opposed to straight. This
edge is pointing down.

B. Insert knife approximately 1 in. into peanut butter with index finger on edge
toward ceiling.
1. Gently pull knife through peanut butter to accumulate approximately

1 tablespoon of peanut butter on tip.
2. Slowly twist knife clockwise so that flat part of blade is facing ceiling.
3. Gently remove knife from jar while keeping peanut butter on blade.
4. Set jar down with mouth up and out of way.
5. Place “clean” bread in palm of left hand.

C. Carefully maneuver knife to center of bread without dropping peanut
butter.
1. Turn knife blade over and gently brush peanut butter onto bread.
2. Working from center out, use knife blade to spread peanut butter gently

on bread, leaving an eighth-in. border at each edge.
a. Hold knife blade off of bread and at a 25∘ angle to bread to spread

peanut butter.
3. Spread peanut butter evenly over piece of bread.

a. Add additional peanut butter as needed to meet personal preferences.
b. Gently scrape each side of knife blade on edge of bread to remove excess

peanut butter from knife blade.
c. Place bread on plate in original position.

4. Place knife in a clean spot.



Trim Size: 8in x 10in Morrison465935 c04.tex V1 - 01/29/2019 7:50 P.M. Page 98�

� �

�

98 4 • Task Analysis

D. Gently grasp crust at top edge of bread of peanut-buttered piece with fingers
of left hand and crust of bottom edge of same piece with right hand.
1. Grasp only edge to avoid getting peanut butter on fingers.

E. Lift bread approximately 1.5 times width of bread above plate.
F. Move piece of bread directly over piece of bread with jelly.
G. Carefully rotate piece of bread with peanut butter so that peanut-buttered side

is facing down.
Visual cue: Clean side of bread is facing up.

H. Align two pieces of bread so that tops and right edges are aligned.
I. Slowly lower bread with peanut butter toward piece that’s jellied so that all

four corners align.
J. When two pieces of bread are barely touching, make any final adjustment in

alignment.
K. Release hold on bread.
L. Gently pat top piece of bread to ensure adhesion of peanut butter and jelly.

VIII. Place lid on peanut butter jar and tighten.
A. Move jelly and peanut butter jars out of way.

IX. Determine how sandwich should be cut.
B. To cut at angle from edge to edge:

1. Turn left corner of edge toward you at a 45∘ angle.
2. Hold bread in position with gentle pressure from left hand on left corner.
3. Grasp knife with right hand as before.
4. Cut bread from top right corner to bottom left corner to create two

right-angle triangles.
C. To cut sandwich in half creating two equal rectangles:

1. Turn bread so that the longest side is parallel to your body.
2. Gently hold bread into position with left hand by grasping top or bottom

edge.
3. Grasp knife in right hand as before.
4. Select position halfway on longest edge on farthest side.
5. Cut bread by drawing knife toward you.

D. Arrange two pieces into pleasing presentation.
E. Place knife in sink or dishwasher.

There are several potential ways of completing this task analysis. For example, one
designer might start with a trip to the grocery store to gather the materials. Another might
start with the gathering of all the materials in the kitchen. Similarly, another SME might
suggest putting the top of the bread closest to the learner, whereas another might start with
applying the peanut butter. The task analysis simply defines the content; it does not specify
the sequence. As the process progresses, you may need and want to make changes in the task
analysis.

QUALITY MANAGEMENT
There are three tasks that help ensure quality. First, you need to verify that your task
analysis is thorough and accurate. For procedures, you can have another SME and a naive
person walk through the steps as you read them. An SME can help you identify inaccurate
information and missing steps, whereas the naive person can help you identify missing
steps and missing cues. For a topic analysis, you can conduct a review with one or more
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SMEs. We recommend giving them your verbal explanation rather than having them review
your task analysis because they may not know how to accurately read the task analysis. The
second task is to determine whether your task analysis is in alignment with your needs
assessment and goal analysis. That is, will the content and skills you have identified alleviate
the instructional problem? If not, you can take two actions. First, you can revise your task
analysis to correct the error. Second, you can revise your goals to more accurately reflect
the task analysis. This second solution may be the result of new or additional information
that has resulted in a refinement of the problem. Such a decision should not be made
haphazardly but should include information from multiple sources. The third task is
to use more than one example, situation, or case in your task analysis especially when
analyzing tasks with large cognitive component. A single example, situation, or case might
present too easy solution for the expert resulting in inadequate information to address
broader applications.

INSTRUCTIONAL DESIGN: DECIS IONS AND CHOICES
Now that you have completed your draft of the learner analysis, you are ready to concen-
trate on the task analysis. Actually, you began the task analysis during the initial meeting
with the client. As you gathered information about the instructional need and the audi-
ence, the client also talked about the content in broad general terms. While listening to
the client describe the mistakes made by the mailroom clerk, you began to list the learning
goals and categorize the types of learning tasks (e.g., conceptual tasks, procedural tasks, and
affective behaviors).

Next, you prepare to meet with an SME to conduct the task analysis in depth. However,
before meeting with the SME (because his or her time is extremely limited), you conduct
a web search to learn all you can about fire extinguishers. You learn about the types of fire
extinguishers, the procedures for using a fire extinguisher, how a fire extinguisher works, the
history of fire extinguishers, types of combustible materials, policy planning for fire safety,
fire extinguisher laws, and so on. You don’t want to attempt to become an expert, but you
do want to become knowledgeable before you meet with the SME.

Instructional Goals
With the SME, you prepare an initial task analysis. You facilitate the SME’s identification of
the content by brainstorming. The initial analysis follows.

(As you examine the task analysis, note (a) how the identified goals are broken down
into greater detail, (b) how the analysis includes both conceptual and procedural learning
tasks, and (c) that the initial analysis includes a mix of “nice-to-know” content and critical
content. Consider which instructional goals should be eliminated or reordered.)

1.0 How fires start
2.0 Importance of fire in the development of civilization
3.0 History of the development of fire extinguishers
4.0 Historical development of municipal fire departments
5.0 Types of fire extinguishers
6.0 Nuts and bolts about the inner parts of how a fire extinguisher works
7.0 How to use a fire extinguisher
8.0 Types of fires
9.0 Fire emergency procedures
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Your meeting with the SME has included a spirited discussion concerning many of
these instructional goals. (On larger projects, several SMEs and other stakeholders often
meet together to conduct the task analysis. It’s important to clearly establish how your role
as the designer is different from that of the SME from the start of your interaction. The
SME’s role is to ensure that all essential content is included and that the content is accurate.
As an instructional designer, your role is to organize and sequence the content efficiently by
applying learning and instructional theories.)

Here’s the revised task analysis. Nice-to-know content (e.g., the history of fire extin-
guishers) has been eliminated. Although nice-to-know content is interesting, it overburdens
the learner’s cognitive capacity, dilutes attention from important information, and gets in
the way of learning that is essential. Notice in the following task analysis how sequencing is
critical (e.g., the classes of fires must be presented before instruction on the types of fire
extinguishers).

1.0 How fires start
1.1 The fire triangle principle

1.1.1 Oxygen, heat, and a fuel source create a chemical reaction (fire)
1.2 Fire extinguishers remove one or more of these components to put out a fire

2.0 Types of fires
2.1 Class A: wood, paper, cloth, trash
2.2 Class B: flammable liquids (gasoline, oil, grease, acetone)
2.3 Class C: electrical
2.4 Class D: metals (potassium, sodium, aluminum, magnesium)

3.0 Types of fire extinguishers
3.1 Using the wrong type of fire extinguisher can make the situation worse

3.1.1 Example: Using water-based fire extinguisher on an electrical fire
3.1.2 Example: Using water on a grease fire will make the fire spread out

3.2 Water type
3.2.1 Physical characteristics: large metal can filled with water
3.2.2 Use only on Class A fires
3.2.3 Will spread out rather than extinguish flammable liquids (Class B fires)
3.2.4 Places user at electrocution risk if used on an electrical fire (Class C fires)
3.2.5 Often found in college dormitories

3.3 Carbon dioxide
3.3.1 Physical characteristics: cone-shaped nozzle; has no pressure gauge
3.3.2 Use on Class B and C fires
3.3.3 May be ineffective on Class A fires
3.3.4 Often found in kitchens, laboratories, and mechanical rooms

3.4 Dry chemical
3.4.1 Physical characteristics: has a pressure gauge
3.4.2 DC means “dry chemical”
3.4.3 Come in two versions: ABC and BC
3.4.4 Powder used interrupts chemical reaction
3.4.5 BC versions usually found in commercial kitchens

(Notice that each of the four types of fire extinguishers is a concept. The designer has
intentionally used a parallel structure to analyze each type of extinguisher to make salient
the similarities and differences among the types for the learner. First, the physical charac-
teristics of each extinguisher are described. Second, the classes of fires the extinguisher
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is used for are discussed. Third, places where the extinguisher is commonly found
are identified.)

4.0 Emergency procedures
4.1 Evacuate people and call for help

4.1.1 Assist anyone in immediate danger
4.1.2 Pull the building fire alarm

4.1.2.1 The alarm will automatically notify the fire department
4.1.2.2 The alarm will automatically shut down the HVAC to prevent

the spread of smoke
4.1.3 Call 911 if the alarm does not activate

4.2 Determine whether you can safely attempt to use a fire extinguisher
4.2.1 Determine what is burning

4.2.1.1 If you aren’t sure what is burning, do not attempt to fight
the fire

4.2.2 If the fire is spreading rapidly, do not attempt to fight the fire
4.2.2.1 Close doors behind you as you leave

4.2.3 If there is a large amount of smoke, do not attempt to fight the fire
4.2.3.1 Besides carbon monoxide, synthetic materials (e.g., carpets)

that catch fire produce toxic gasses
4.3 Ensure that you can escape quickly before attempting to use the fire

extinguisher
4.3.1 Ensure that you will not become trapped by the fire

5.0 How to use a fire extinguisher
5.1 Acronym: PASS
5.2 Pull the pin
5.3 Aim at the base of the fire (not at the flames)
5.4 Squeeze the handle or lever
5.5 Sweep (at the base of the fire) from side to side

(Notice that tasks in 4.0 and 5.0 are procedures. Tasks in 4.0 include both mental
and physical procedures, whereas tasks in 5.0 are physical procedures. Notice, too, that the
learner will make judgments and decisions as part of the mental and physical procedures.)
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Instructional Objectives

GETT ING STARTED
For the past 6 years, you have worked for an energy company and are responsible for the
training of civil, electrical, and chemical engineers at the various company refineries. When
you visited one of the refineries recently while working on an instructional program for new
engineers, you met an engineer, Ms. Calle, who had developed a program to determine the
maximum output for the refinery based on the type of crude oil being refined. Ms. Calle
demonstrated the program and pointed out that many engineers were requesting what she
thought was unnecessary maintenance work. She had determined that the refinery was work-
ing at its maximum for the quality of crude oil input and the output it was producing. The
problem, she said, was that the engineers were spending money for maintenance and repairs
that simply were not needed. As a follow-up, you did your own analysis and verified the prob-
lem. Seeing the opportunity for fame and immediate recognition, you rushed to complete
the task analysis and develop the objectives for a training program to teach engineers how
to use the software to solve problems.

After returning to your office, you showed your plan to the chief engineer, who thought
it was a good idea—except, that is, for your objectives. He stated that his engineers knew how
to solve problems and that there was no need for any problem-solving objectives. The unit
should focus on how to enter the data and run the software. You pled your case with your
data, which clearly showed money was wasted on needless maintenance. Again, the chief
engineer directed you to remove the problem-solving emphasis from the proposed training.
What would you do in this situation?

Why do instructional designers need instructional objectives? Unless the requirements
are specifically defined, the instructional designer will not know what to include in the
instruction. Also, without a clear statement of intent, the designer will have difficulty mea-
suring the specific learning achieved. The benefits of the instruction are indicated in terms
of what the learner is to accomplish—hence the expression instructional objectives. Clearly
defined objectives are also essential for selecting the optimum instructional strategies to
facilitate the learner’s achievement of the objectives.

FUNCTION OF OBJECT IVES
Objectives perform two important functions for instructional designers, instructors, and
teachers. First, they offer a means for the instructional designer to design appropriate
instruction—specifically, to select and organize instructional activities and resources that
facilitate effective learning. The result is a highly focused unit of instruction.

104
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QUESTIONS TO CONSIDER

‘‘What is the purpose of this instruction?”

‘‘How can learners demonstrate their understanding of the material?”

‘‘How can you assess whether the learners have mastered the content?”

‘‘If you have good test items, do you really need objectives?”

‘‘Don’t instructors know what needs to be taught in a course?”

‘‘What types of content and performance are specified in the objectives?”
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Second, instructional objectives provide a framework for devising ways to evaluate
student learning. Because written tests and performance activities are the major means of
measuring student achievement, objectives should guide the design of relevant testing items
and procedures. Thus, the writing and use of instructional objectives can have a worthwhile
impact on improving both teaching and the resultant learning.

In this chapter, we focus on the first function, objectives as a development tool. The
second function is addressed in Chapter 11. We start by considering the three domains or
classifications of objectives. Next, we describe how to write objectives and then how to classify
them for making instructional decisions.

THREE OBJECT IVE DOMAINS
Objectives are typically grouped into three major categories (or domains, as they are gen-
erally called): cognitive, psychomotor, and affective. These areas are often discussed in the
literature related to objectives. Understanding the levels within each domain is important
when planning instruction. For example, if you were designing a course that focuses on
problem solving, you would not expect to have the majority of your objectives written at
the knowledge level of the cognitive domain. You may also find that it is difficult to classify
your objectives at one level of a domain. Designers, teachers, and evaluators often disagree
as to the classification of objectives, as they may feel they fit at different levels in a domain.
Often agreement is reached when we consider both the verb and the content, or the whole
objective.

Cognitive Domain
The domain receiving the most attention in instructional programs is the cognitive domain,
which includes objectives related to information or knowledge, naming, solving, predicting,
and other intellectual aspects of learning. Bloom, Englehart, Furst, Hill, and Krathwohl
(1956) developed a widely used taxonomy for the cognitive domain. (A taxonomy is a
method of sequential classification on different levels.) Bloom labeled the lowest level as
knowledge, and the higher mental abilities are classified into the five increasingly more
intellectual levels of comprehension, application, analysis, synthesis, and evaluation.

Bloom’s original cognitive domain taxonomy has been revised to include two dimen-
sions, knowledge and cognitive processes (Anderson et al., 2001). The original categories
have also been updated to better reflect cognitive processes. As displayed in Table 5.1, the
cognitive processes categories that were originally presented as nouns have been replaced
with verbs. In addition, Anderson et al. (2001) viewed evaluate as a precursor to create, thereby
reversing Bloom’s original levels of synthesize and evaluate. A new dimension has been added
that identifies the type of knowledge similar to our expanded content–performance matrix.
This new dimension, knowledge, includes four levels: factual, conceptual, procedural, and
metacognitive. The cognitive process dimensions are placed on a continuum of complex-
ity where remember is less cognitively complex than create. Similarly, the knowledge dimen-
sion categories are placed on a continuum from concrete (factual knowledge) to abstract
(metacognitive knowledge).

Table 5.1 illustrates several examples of instructional objectives in each of the six levels
in the cognitive domain.

Too often, major attention is given in a course to memorizing or recalling
information—the lowest cognitive level. One reason for the abundance of recall objectives
may be the ease of writing them. One of the challenges in an instructional design (ID),
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TABLE 5.1
Taxonomy of Cognitive Objectives (Anderson et al., 2001)

Level Description
Course: Chemistry;
Topic: Gas Laws

Course: Fundamentals of
Electricity; Topic: Connecting
1 Three-Way Switch

Remembering Retrieval of specific
information

Define pressure. List the tools required to wire
a three-way switch.

Understanding Construct meaning
from
communication

Describe the relationship
between pressure and volume.

Explain the purpose for each
of the three wires used in
connecting a switch.

Applying Carry out or use a
procedure

If you have a fully inflated
basketball and you add more
air, what is the effect on
pressure inside the ball?

Sketch a diagram for
connecting a three-way
switch to an existing circuit.

Analyzing Breaking an idea
into component
parts and
describing the
relationships

Explain why an automobile’s
tire will not appear
underinflated after being driven
several miles at a high speed.

Determine the gauge and
length of wiring needed to
connect a three-way switch to
a junction box.

Evaluating Making judgments If you double the absolute
temperature of a gas and
double the pressure of the gas,
what is the effect on volume?

Develop a plan for converting
the single switch on a dining
room chandelier to a
three-way switch.

Creating Putting the parts
together to form a
new whole

Before you is a container of
water vapor with a temperature
of 150 ∘C and a container of
oxygen at 150 ∘C. Which gas is
more likely to behave in
accordance with the gas laws?

Given a diagram of an existing
two-way switch for a dining
room light, determine whether
it can be converted to a
three-way switch.

however, is to devise instructional objectives and then design related activities that can
direct students to accomplishments on the five higher intellectual levels. If the task for
which you are designing instruction requires application, problem solving, or evalua-
tion, then recall objectives will not help the learner master the task. Although Bloom’s
taxonomy and Anderson et al.’s update are sometimes used to design instructional strate-
gies, others such as Merrill (1983) and our expanded-performance content matrix have
developed specific methods for classifying objectives and then prescribing appropriate
instructional strategies. We describe the expanded-performance content matrix later in
this chapter.

Psychomotor Domain
The second category for grouping instructional objectives is the psychomotor domain, which
encompasses skills requiring the use and coordination of skeletal muscles, as in the physical
activities of performing, manipulating, and constructing. Although no taxonomy is univer-
sally accepted for this domain, Heinich, Molenda, and Russell (1993) presented a taxonomy
based on the degree of coordination that is applicable to many design projects (Table 5.2).
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TABLE 5.2
Domain of Psychomotor Objectives

Level Description Example

Imitation Demonstrates an observed action After watching a video recording on drilling
countersink holes, you will drill a countersink hole
for a wood screw.

Manipulation Performs an action After practicing on scrap wood, you will drill a hole
for connecting two pieces of wood, scoring 8 of
10 points on the performance checklist.

Precision Performs an action with accuracy You will catch 75% of the ground balls hit to your
position.

Articulation Performs a coordinated activity in an
efficient and coordinated manner

During a tennis game, you will properly execute a
backhand swing as required by the volley.

Naturalization Skill is mastered and performed
automatically without the need think
through the process

You will operate a car safely and merge into
flowing traffic at the correct speed.

TABLE 5.3
Kibler’s Psychomotor Skill Grouping

Level Examples

Gross bodily movements of arms, shoulders, feet,
and legs

Throwing a ball for a distance, picking up a heavy
object so as not to strain the body, performing a
backward dive

Finely coordinated movements of hands and fingers,
of hand and eye, of hand and ear, and of hand, eye,
and foot

Knitting a scarf, guiding wood through a table saw,
using a laptop, driving a car, sight-reading music
while playing an instrument

Nonverbal communication through facial expression,
gestures, bodily movements

Showing emotions through facial expressions,
employing gestures to communicate directions,
pantomiming a message

Speech behavior in producing and projecting sound,
coordinating sound and gestures

Giving instructions in a foreign language or presenting
a literary reading with gestures for emphasis

Most muscular movements required for performing a task, whether it’s doing a somersault
or using a screwdriver, can be derived from this taxonomy. Another taxonomy proposed
by Dave (1970) adds naturalization as the last category. Naturalization is the mastery of a
psychomotor skill at the level it becomes automatic.

Another grouping of psychomotor skills, proposed by Kibler (1981; see Table 5.3), is
not a sequential taxonomy (in other words, the different levels are not sequentially orga-
nized). The value of Kibler’s grouping is the recognition of separate gross movement and
fine movement skills in the first two psychomotor behavior categories. Because each skill
requires the use of different sets of muscles, teaching such skills can be better organized by
giving attention first to gross movements and then to fine movements.
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Affective Domain
The third category of instructional objectives is the affective domain, which involves objec-
tives concerning attitudes, appreciations, values, and emotions such as enjoying, conserving,
and respecting. This area is typically believed to be very important in education and train-
ing, but it is the area in which we have been able to do the least, particularly in writing useful
instructional objectives.

Krathwohl, Bloom, and Masia (1964) organized the affective domain into five levels
(see Table 5.4). The levels of the affective domain, like those of the cognitive domain, form
a continuum for attitudinal behavior, from simple awareness and acceptance to internaliza-
tion, as attitudes become part of an individual’s practicing value system.

Interrelation of Domains
As you plan your instruction, keep in mind all three domains and attempt to treat the higher
levels as they affect your topics and general purposes. Remember, too, that even though we
are examining the three domains separately, they are closely related in two ways. First, a
single major objective can involve learning in two or even all three domains. For example,
when a technician learns to mix chemicals, he or she must first acquire knowledge about the
different chemicals and their relationships as well as the psychomotor skills of performing
the mixing operation. To this knowledge we might add the affective behavior of valuing
neatness and safe practices during the mixing procedure.

Second, attitudinal development may even precede successful learning in the other
domains. Learners often need to be motivated to learn subject matter before the instruction
even begins. This step may be particularly true in a self-paced learning or distance education

TABLE 5.4
Affective Domain

Level Description Example

Receiving Willing to give attention to an event or
activity

Listen to, aware of, perceive, alert to,
sensitive to, show tolerance of

Responding Willing to react to an event through
some form of participation

Reply, answer, follow along, approve,
obey, find pleasure in

Valuing Willing to accept or reject an event
through the expression of a positive or
negative attitude

Accept, attain, assume, support,
participate, continue, grow in, be
devoted to

Organizing When encountering situations to which
more than one value applies, willing to
organize the values, determine
relationships among values, and accept
some values as dominant over others
(according to the importance to the
individual learner)

Organize, select, judge, decide, identify
with, develop a plan for, weigh
alternatives

Characterizing by a
value complex

Consistently acting in accordance with
accepted values and incorporating this
behavior as a part of one’s personality

Believe, practice, continue to, carry out,
become part of one’s code of behavior
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program because these students must take responsibility for their own learning, and both
receptiveness and cooperation can, in some measure, determine their level of achievement.
Once motivation is established, a well-organized program in which the learners participate
successfully usually encourages them to have a positive attitude toward the subject and
instructor.

DEVELOPING INSTRUCTIONAL OBJECT IVES
Some instructional designers insist that instructional objectives be defined immediately
after formulating the goal or statement of general purposes for a topic. Sequentially, this
approach may sound correct, but in actual practice it is not always feasible. Although some
subject-matter experts (SMEs) can verbalize the direction the instruction should take,
others are not able to provide detailed information this early in the design process. To an
instructional designer, the content may be unfamiliar, and additional information may be
needed to formulate meaningful objectives. Thus, the task analysis element is placed in the
instructional design plan preceding the element of instructional objectives.

Writing instructional objectives is a design activity that requires changes and additions
as the instruction is developed. Sometimes it is not until the instructional strategies are
selected or evaluation methods stated that the “real” objectives for a topic are evident. Thus,
your project may start with broadly defined objectives that you refine as design progresses.
Our experiences have shown that designers often refine and modify the objectives as the
SMEs provide additional details during the design procedure.

The Basis for Objectives
Objectives are based on the results of the task analysis and provide a refinement and imple-
mentation of the needs of and/or goals of a project. There are two cases, however, in which a
discrepancy may exist between the goals or needs of the project and the objectives. First, the
SME who helps with the task analysis may have a better understanding of the problem and
provide different content and focus. Second, the SME simply may take a different approach
to solving the problem. In either case, when this discrepancy exists, you should verify the
accuracy and validity of the objectives with the group that helped you with the goal analysis
or identification of needs.

Instructional objectives identify information necessary to solve the performance prob-
lem. Deriving the objectives is a four-step process to be completed after the task analysis.
These steps are as follows:

1. Review the task analysis and identify the essential knowledge, tasks (i.e., proce-
dures), and attitudes the learner must master to solve the performance problem.

2. Group the task analysis in clusters with the goals or needs you have identified.
3. Write an objective for each of the goal statements or needs.
4. Write objectives for any additional information that is essential and that is not

addressed by an objective.

Approaches to Objectives
Historically, instructional designers have insisted on the use of precise objectives (often
referred to as Mager-style objectives), which evolved from the design and research on
programmed instruction. This approach is based on behavioral psychology principles that
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require the learner to demonstrate an overt response indicating mastery of the content.
The Mager (1984c) approach was applied to writing objectives for all three domains of
learning: cognitive, psychomotor, and affective. Recent trends in cognitive psychology,
however, have prompted a reconsideration of the specification of objectives for each of the
learning domains (Marken & Morrison, 2012).

In the following sections, we describe how to write different styles of objectives. We
begin with the behavioral and cognitive approaches to writing objectives in the cognitive
domain, then we describe how to write objectives for the psychomotor and affective domains.

WRIT ING OBJECT IVES IN THE COGNIT IVE DOMAIN
What’s in a name? In the case of objectives, it all depends on the situation. Over the years,
objectives applied to the learning of instructional content and cognitive skills have been
referred to by a variety of different labels in the literature. As Marken and Morrison (2012)
describe, “behavioral” (or “Mager-style”) objectives were most frequently identified and
used through the 1970s. However, from the 1980s to 2000s, the term behavioral objectives
increasingly lost popularity relative to two labels denoting more generic and less prescriptive
applications—educational objectives and learning objectives. Other terms that instructional
designers may encounter, but much more rarely, are learning objectives, cognitive objectives,
instructional objectives, and performance objectives. Although the multiple labels may seem
confusing at first, most are fairly interchangeable in referring to devices used (whatever
the norm) to guide instruction and the evaluation of learner performance. Two types
of objectives, however, tend to be popularly associated with particular applications and
formats. One is the behavioral approach, and the other is the cognitive approach. We describe
each of these types and their common applications in more detail next.

Behavioral Objectives
A behavioral objective is a precise statement that answers the question: “What behavior can
the learner demonstrate to indicate that he or she has mastered the knowledge or skills
specified in the instruction?” Ask yourself this question each time you start to formulate an
objective; your answer will guide your efforts. To answer this question satisfactorily, you need
to recognize that behavioral objectives consist of at least two essential parts and two optional
parts.

Essential parts Start with an action verb that describes the learning required by the learner
or trainee:

To name
To operate
To arrange
To compare

Follow the action verb with the subject-content reference (e.g., the name of a piece of
machinery or the focus of the action) that describes the content addressed by the objective:

To name the parts of speech used in a sentence
To operate an expresso machine
To arrange parts in order for assembly
To compare the advantages of solar energy and wind energy
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TABLE 5.5
Observable Verbs for the Cognitive Domain

1. Remembering 2. Understanding 3. Applying

Recall information Interpret information in one’s
own words

Use knowledge or generalization
in a new situation

arrange name classify report apply operate
define order describe restate choose practice
duplicate relate discuss review demonstrate prepare
label repeat explain select dramatize schedule
list reproduce express sort employ sketch
match state identify tell illustrate solve
memorize indicate translate interpret use

locate

4. Analyzing 5. Evaluating 6. Creating

Break down knowledge into parts
and show relationships among parts

Make judgments on basis of
given criteria

Putting the parts together to
form a new whole

analyze differentiate appraise evaluate combine and create
relationships

consider
appraise discriminate argue judge

decide
rank

calculate distinguish assess predict
construct

organize
categorize examine attack rate

write
predict

compare experiment construct propose
choose

score
contrast inventory create set up

compare
select

criticize question design determine
formulate

support
diagram test defend value

estimate
synthesize

Note: Depending on the meaning in a particular situation, some verbs may apply to more than one level.

Taken together, the action verb (e.g., to name) and the subject-content reference indi-
cate what the student is to achieve.

Undoubtedly, you or the SME can easily choose the content for an objective. Selecting
the appropriate action verb to describe the learner’s performance is the difficult part of writ-
ing objectives. For instructional objectives developed in the cognitive domain, a “shopping
list” of verbs that express behaviors on each of the six levels the revised cognitive domain tax-
onomy can be helpful (see Table 5.5). These verbs can help you identify (and give attention
to) the higher intellectual levels in your planning.

Optional Parts
You may feel that stating the action verb and the content reference completely expresses an
instructional objective. Although these two components are adequate in many situations,
sometimes it is desirable or necessary to include other parameters as part of the learn-
ing requirement. This additional information is particularly important when the instruc-
tion has specific or minimum outcome requirements for proficiency. Objectives for such a
competency-based program require two additional parts.

Level of achievement The performance standard, or criterion, indicates the minimum
acceptable performance. It answers questions such as: How well? How much? How accurate?
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How complete? In what time period? Here are ways in which the performance standard is
stated:

In proper order
At least 8 out of 10 correct (or 80% correct)
With an accuracy of 2 cm
Within 3 min
Meeting the criteria stated in the manual

The following examples illustrate objectives with an action verb, content, and perfor-
mance standard:

To arrange the six steps of water purification in proper order
To troubleshoot circuit problems with a correct solution rate of 90%
To measure a client’s blood pressure within 5 mmHg accuracy as determined by the instructor
To design a display that received a rating of at least 4 relative to the criteria discussed in class

Conditions of performance Conditions result from answers to questions such as: “Is spe-
cific equipment required?” “Is access to a certain book, chart, or other reference allowed?”
“Are time limitations imposed?” “Are other specific factors set as conditions for testing?”
Conditions are resources necessary for establishing evaluation requirements. They specify
the conditions under which the evaluation takes place.

The following statements exemplify instructional objectives, each of which includes a
condition:

Using the hospital’s floor map as a guide, locate all fire extinguishers and emergency exits
on the floor with 100% accuracy.

Based on assigned readings, compare the cultures of two past civilizations, enumerating
at least five characteristics of each.

Given the chart showing the normal growth rate of a redwood tree, predict within 15% accuracy
the size of a tree over a 5-year period.

Within a 3-min period, set up, zero in, and operate a multimeter tester.

Mager-style instructional objectives follow the form of the objectives illustrated in these
examples. When appropriate, include either or both of the optional parts. When no per-
formance standard is included, the assumption is that only a 100% correct response or
performance is acceptable. Keep your statements simple and brief. Avoid including so much
detail that the effort of writing the objectives becomes discouraging and the requirements
seem overwhelming to learners and instructors.

A caution When instructional designers first start to write objectives, they sometimes tend
to write descriptions of what is to occur during the instruction and then consider these state-
ments to be instructional objectives (e.g., “To view a videotape on ecological safeguards,” “To
teach the student how . . . ,” “To read pages 45 through 70 in the text”). These statements are
activities or processes; they do not indicate performance outcomes. An instructional objec-
tive should focus on outcomes or products rather than on process. If you are not sure whether
what you are stating is an objective, ask yourself, “Is this outcome what I want the learner to
know or demonstrate after completing the topic or unit?” If the answer is no, you need to
revise your objective. We prefer Mager-style objectives with all three components for instruc-
tional design projects because they are precise and easier to use for designing instructional
strategy.
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Cognitive Objectives
Gronlund (1985, 1995, 2004, 2008) suggested an alternative approach to Mager’s for writing
instructional objectives to capture the complexity of cognitive tasks. Both behavioral objec-
tives and cognitive objectives specify learning as outcomes. Cognitive objectives, however,
are stated in two parts. First is a statement of the general instructional objective. General
objectives are stated in broad terms to encompass a domain of learning (e.g., comprehend,
understand, apply, use, interpret, evaluate):

Selects information using ERIC
Understands the meaning of the terms used in the gas laws
Interprets a graph
Comprehends the meaning of a poem

These general statements indicate the overall outcome of the instruction. Like a behav-
ioral objective, they focus on the products or outcomes of the instruction, not the process.
Statements that include words such as gains, views, or acquires are indicators that the designer
is focusing on the learning process instead of the outcomes. Thus, an objective written as
“The learner will gain . . . ” is focusing on the process and should be rewritten as “The learner
interprets . . . ” to focus on the outcome.

The second part of a cognitive objective is one or more samples of the specific types of
performance that indicate mastery of the objective. Following are examples:

Selects information using ERIC
1. Finds an article on a given topic
2. Compiles a bibliography of related literature
3. Identifies narrower and broader terms for a search

Interprets a graph
1. Determines the group that sold the most
2. Determines the groups that were below average
3. Determines the year with the greatest number of sales

Conducts effective meetings
1. Prepares an agenda prior to the meeting
2. Arranges the room for effective communication
3. States the intended outcomes at the beginning of the meeting

Why use cognitive objectives instead of behavioral objectives? If we compare cognitive
objectives to Mager-style behavioral objectives, we find they both specify a student perfor-
mance in specific, measurable terms. However, behavioral objectives become the end rather
than the means for instruction. Cognitive-style objectives overcome this problem by first
stating a general objective (similar in structure to the terminal objective) to communicate
the intent (e.g., “To interpret the bar chart”). A behavioral objective might oversimplify
the intent by stating the outcome as “Identify the tallest bar on the chart.” The resulting
instruction from the behavioral objective, then, focuses on measuring the elements of the
chart rather than interpreting it. The sample performances of the cognitive objective simply
indicate behaviors that help the teacher or instructor to determine when the learner has
achieved the higher level intent. For example, read the following Expert’s Edge to see how
one instructional designer approached this task.
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Expert’s Edge

Legal Outcomes
One of my first projects as an instructional designer for the University of British Columbia’s
Department of Distance Education and Technology was the development of a new (not repur-
posed) web-based course on Online Mediation for the Dispute Resolution Program, Faculty
of Law. The faculty member selected to teach it was an experienced classroom instructor but
new to web-based instruction. Nevertheless, she was open to new approaches and particularly
wanted to look at problem-based learning (PBL) as a major learning strategy.

The main target audience for the course was second-year law students from the
University of British Columbia and the University of Victoria. At the time when I began to work
with her, the faculty member had only a rough idea of what the course structure might entail,
but she had a relatively solid understanding of the content and skills she wanted the students
to learn. The content was to include such concepts as types of online dispute resolution
available, online dispute resolution terminology, and issues in online dispute resolution, with
a strong emphasis on such “practical” online dispute resolution skills as advocacy, rapport
building, and client–counsel communication.

At this stage, I decided the best course of action was to work with the faculty member to
look carefully at her course learning outcomes. In my experience, most university faculty are
well practiced in writing instructional objectives and, although they may not always be cog-
nizant of the range of possibilities, they either come to a project with a preference or are bound
by a faculty approach or existing curriculum document. In this case, the faculty member was
open to suggestion although opposed to the perceived narrowness and detail of performance
objectives. Clearly, this was a situation that indicated the use of some sort of cognitive learning
outcomes, but which of the many approaches and taxonomies would suit her needs?

This faculty member, like many educators, was most familiar with the general categories
of Bloom et al.’s (1956) taxonomy and had developed an initial list using the six groupings:
knowledge, comprehension, application, analysis, synthesis, and evaluation. Not surprisingly,
the largest category was knowledge. This emphasis presented a problem, because the whole
point of the course was to teach the students to analyze a dispute and then decide on (or
even design) an appropriate method of mediation that they would then carry out (apply). There
seemed to be insufficient focus on the higher order learning outcomes she wanted the students
to achieve.

What I decided to do was to continue to work with Bloom’s taxonomy (in a slightly
modified format as per the following), because she was comfortable with that approach. We
examined and discussed the wording in her initial list and made modifications to it, including
rewording some outcomes and switching them to higher level categories. To complement this
process, because she was open to rethinking her learning outcomes, we also looked over
a couple of other taxonomies (e.g., the Iowa Department of Education’s Integrated Thinking
Model) that place designing, problem solving, and decision making—all-important skills for this
course—at the top of the pecking order and that, it can be argued, subsume Bloom’s process
categories of analyzing and evaluating. Although we didn’t switch to a new taxonomy, we were
able to use aspects of the other approaches to revise some of the initial outcome wordings to
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take into account these processes. As a result, I believe we were able to improve the range
and breadth of what she wanted the students to learn from the course. We also used the new
learning outcomes to guide us in developing instructional strategies appropriate to help them
achieve these outcomes. Here is a sampling of what we came up with:

Remember
Recall the basic terminology for online dispute resolution (DR)
Recall the options available for online dispute resolution (synchronous/asynchronous

mediation, arbitration, blind bidding, etc.)
Understand

Explain the process of online mediation
Interpret the issues raised by an Agreement to Mediate

Apply
Practice the skills required of an advocate in an online environment (reframing, para-

phrasing, context building through documentary exchange, etc.)
Apply client interview skills through conduct of live client interview and follow-up

e-mail interviews
Analyze

Analyze a transcript of online mediation to identify strengths and weaknesses of advo-
cates’ approaches

Compare and contrast effectiveness of a variety of online DR processes in resolution
of single dispute

Create
Recommend the choice of DR process for a client in specific circumstances based on

integration of knowledge regarding process choice, client profile, legal and nonlegal
factors raised by facts

Utilize existing information to develop a range of available options for other party
Evaluate

During online mediation, argue for client’s preferred resolution
Assess arguments and offers of opposing counsel

Reference
Bloom, B. S., Englehart, M. D., Furst, E. J., Hill, W. H., & Krathwohl, D. R. (1956). A taxonomy

of educational objectives: Handbook I. The cognitive domain. New York, NY: McKay.

Richard F. Kenny is an instructional designer with the Department of Distance Education and Technology and an
adjunct professor with the faculty of education at the University of British Columbia, Canada. Rick works with members
of such faculties as agriculture, education, forestry, law, and nursing to design and develop web-based instruction. He
also edits the Canadian Journal of Learning and Technology. Rick’s research agenda focuses on the design and
development of emerging technologies to foster higher order thinking.

Behavioral objectives are particularly well suited for mastery learning instruction for
which the learner must demonstrate specific behaviors to advance to the next level.
For example, a course that stresses how to produce a specific report, such as sales by
departments for a given month, might best be defined with behavioral objectives. These
objectives will accurately describe the outcome, in this case, “The learner will print a report
indicating sales revenue by department,” which involves the repetitive task of entering the
month and department name.
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Cognitive objectives are well suited for describing higher levels of learning. For
example, in a course that emphasizes labor negotiation skills, the designer might develop
a cognitive objective to describe the outcome related to evaluating a contract offer: “The
learner will comprehend the implications of an offer.” The examples of behaviors related
to this outcome could focus on specifics such as “calculating the cost of the contract to the
company,” “identifying possible counteroffers,” and “determining long-range implications.”
Cognitive objectives can be written for all three domains of learning.

WRIT ING OBJECT IVES FOR THE PSYCHOMOTOR DOMAIN
Psychomotor skills are the most easily observed of the three domains. Objectives in this
domain rely on the same four Mager-style objective parts; however, the emphasis is often
different. For example, the verb demonstrate is frequently used to describe psychomotor
behaviors. Explicitly stated conditions are often required for psychomotor objectives. For
example, is the learner to use an electric drill or a manually powered drill? Are the ground
balls thrown or hit by a batter? Similarly, psychomotor objectives are more likely to require
specific criteria because 100% accuracy (e.g., all 10 shots in the bull’s-eye) often is not
expected of a novice. Thus, we might have a number of objectives ranging from hitting a
large target by the end of the first practice to eventually scoring a specific number of points.
Following are examples of behavioral objectives in the psychomotor domain:

Given five rounds of ammunition, the learner will shoot each round from 50 ft so that
each hits within a 7-in. circle.

Given five rounds of ammunition, the learner will score a total of 30 points while firing
from a distance of 50 ft.

Given two 15-in. straight needles and yarn, the learner will cast on 50 stitches of equal
size and correct tension.

Time is often used with psychomotor objectives, but it may be difficult to determine
whether time is a condition or a criterion in behavioral objectives.

Let’s examine two additional psychomotor objectives:

Students will run a quarter-mile around a track in under 2 min.
Given a malfunctioning light switch, the student will correctly replace the switch in

30 min.

In the first objective, time (2 min) is a criterion because it is conceivable that some
students are not capable of running a quarter-mile in less than 2 min. Thus, the time is a
standard for measurement. The 30-min time limit in the second objective is a condition,
because almost any physically able student will be capable of completing the task in less
than 30 min.

To summarize, if the time factor is used to measure the performance, then it is a cri-
terion for the objective. If the time factor is used to set a maximum time limit and there is
another criterion (e.g., “correctly replace”), then time is a condition.

WRIT ING OBJECT IVES FOR THE AFFECT IVE DOMAIN
The affective domain encompasses more abstract behaviors (e.g., attitudes, feelings, and
appreciations) that are relatively difficult to observe and measure. One method of develop-
ing objectives in this domain is for the designer to specify behaviors indirectly by inferring
from what he or she can observe. What a learner does or says is assumed as evidence of
behavior relating to an affective objective.
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Some behaviors in this area are difficult to identify, let alone to name and measure.
How, for instance, do you measure an attitude of appreciating the importance of good nutri-
tion or developing a positive relationship with company clients? Such attitudes are inferred
only indirectly from secondary clues. When developing an affective objective, it is often useful
to divide the objective into two parts. First, identify the cognitive component, or “thought,”
that describes the attitude. Second, identify a behavior that when observed would represent
the attitude. This behavior is then used to write the affective objective.

To measure an attitude about an activity, we must generalize from learner behaviors
that indicate the student is developing or has developed the attitude. The following examples
illustrate behaviors indicating a positive attitude:

The learner says he or she likes the activity.
The learner selects the activity in place of other possible activities.
The learner participates in the activity with much enthusiasm.
The learner shares his or her interest in the activity by discussing it with others or by

encouraging others to participate.

If the instructional objective is “to appreciate the importance of good nutrition,”
accomplishment is demonstrated by the following behaviors:

Is observed eating only foods of high nutritional value (no junk foods or refined prod-
ucts)

Readily advises other people about the value of nutritious foods
Voluntarily reads books and articles describing good nutrition practices
Attends lectures and workshops presented by nutrition authorities

If the instructional objective is “to develop a positive relationship with company clients,”
evidence of accomplishment can be shown if the employee does the following:

Is prompt for appointments with clients
Calls each client by name, is courteous, and speaks in a friendly tone
Shows an interest in the client as a person by talking about matters other than business

that are mutually interesting
Spends extra time with a client, as necessary
Provides requested information promptly

Admittedly, the evidence in these examples indicates only the possible fulfillment of an
attitudinal objective and does not measure it directly. Mager (1984a) called these behaviors
tendencies toward exhibiting a positive attitude to a subject or a situation. The learner’s
attitude is considered negative if he or she shows avoidance tendencies. Notice, however,
that Mager’s approach to affective objectives is very similar to Gronlund’s (1985, 1995, 2004,
2008) cognitive approach. They both begin with a general behavior and then proceed to
specific example behaviors that the instructor uses to infer the presence of the attitude.

In the book Goal Analysis, Mager (1984b) suggested that, if employees are to exhibit
safety consciousness, they are expected to practice the following behaviors: “Report safety
hazards; wear safety equipment; follow safety rules; practice good housekeeping by keeping
the work area free of dirt and loose tools; encourage safe practice in others by reminding
them to wear safety equipment; and so forth” (pp. 46–47). This example is similar to a cog-
nitive objective in that it states a general purpose—safety consciousness—and then provides
specific examples of behaviors indicating the practice of safety.

Gronlund’s and Mager’s approaches can help you refine ways of indicating attitudi-
nal objectives and then setting a degree of measurement for them. [For additional help
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TABLE 5.6
Affective Verbs

acclaims cooperates joins
agrees defends offers
argues disagrees participates in
assumes disputes praises
attempts engages in resists
avoids helps shares
challenges is attentive to volunteers

in identifying and writing affective domain objectives, refer to the work of Dettmer (2006)
and Lee and Merrill (1972).] Table 5.6 is a list of verbs you may find useful as you state
instructional objectives in this domain.

CLASSIFY ING OBJECT IVES
The cognitive and affective domains comprise sequential hierarchies starting from low levels
of learning or behavior and progressing through more intellectual or sophisticated levels.
The psychomotor domain does not exhibit as consistent a sequencing pattern as do the other
two domains.

These three domains are useful for determining the level of learning for each objective
and for checking that the objectives are distributed across several levels rather than clumped
as rote memory objectives. For example, such a table is illustrated in Chapter 11 to visualize
how objectives are distributed across the different levels in the cognitive domain for eval-
uating performance. The next element of the design process is to use the objectives as a
basis for developing the instructional strategies. We accomplish this task by classifying the
objectives into a matrix that is then used to prescribe the instructional strategy. The three
taxonomies just discussed are not well suited for developing instructional strategies for two
reasons: First, an objective can often be classified into more than one level because the levels
are not mutually exclusive. Second, the taxonomies do not provide prescriptive instructional
strategies for each level. The following pages describe the performance–content matrix that
provides a structured instructional design approach for selecting instructional strategies.

Expanded Performance—Content Matrix Model
In his component display theory, Merrill (1983) proposed a tool for classifying objectives.
Although Merrill’s performance–content matrix is not hierarchical like the cognitive domain
taxonomy, it does provide a means of determining which type of instructional strategy to use
to master the objective. The expanded model (see Table 5.7) adds categories psychomotor,
affective, and interpersonal tasks that are not included in Merrill’s component display the-
ory. Unlike the domain taxonomies, this model classifies types of content and performance as
opposed to levels of learning. Instructional design models must prescribe optimum instruc-
tional strategies for achieving an objective. Thus, the present model uses content categories
that are then used to prescribe instructional strategies (see Chapter 7).

The content aspect of the matrix provides six categories for classifying objectives. Each
objective is classified into one category. If the objective fits into two categories, it needs to be
refined and stated as two separate objectives. The following paragraphs briefly review each
of the content categories.
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TABLE 5.7
Expanded Performance-Content Matrix

Performance

Content Recall Application

Fact

Concept

Principles and rules

Procedure

Interpersonal

Attitude

Fact A fact is a statement that associates one item with another. The statement “Columbus
was an explorer” associates the words Columbus and explorer. Learning that the symbol H
represents hydrogen in a chemical equation is also a fact that associates H with hydrogen.
Facts are memorized for later recall.

Concept Concepts are categories we use for simplifying the world. It is much easier to refer
to two-wheeled, self-propelled vehicles as bicycles than to remember the brand name of every
bike. Examples of concepts are circle, car, box, woman, mirror, and tree. We can identify several
different models of automobiles, but we classify each as a car, just as we group maple, oak,
and pine trees in the category of tree because each example has set of attributes that define
the concept.

Principles and rules Principles and rules express relationships between concepts. For
example, “Metal expands when its temperature is increased” expresses a causal relationship
between the concepts of metal and temperature. Similarly, “Providing reinforcement
increases the chances the behavior will be repeated” expresses a relationship between
learning (repeating a behavior) and reinforcement.

Procedure A procedure is a sequence of steps one follows to achieve a goal. Procedures
can describe primarily cognitive operations such as solving a quadratic equation, operations
that involves both cognitive and psychomotor operations such as taking a voltmeter reading,
and primarily psychomotor operations such as driving a nail. Procedures can also vary in
difficulty from repetitive tasks (e.g., driving a nail) to problem-solving tasks (e.g., debugging
a computer program).

Interpersonal skills This category describes spoken and nonverbal (i.e., body language)
interaction between two or more people. For example, an objective that describes the phone
skills of a help-desk professional or the skills in making an effective presentation would be
classified as interpersonal skills. Similarly, a course designed to improve the skills of managers
interviewed on television by improving their posture and sitting habits to project confidence
would be grouped in this category.
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Attitude Objectives that seek to change or modify the learner’s attitude are classified in
this category. Affective objectives can vary from simply developing an awareness of different
options to changes in attitudes that result in action, such as stopping theft of company
materials.

The second part of the model is the performance specified in the objective. The behav-
ior or performance specified in the objective is considered and then classified as either recall
or application.

Recall Objectives that specify that the learner simply memorize information for later recall
(e.g., “Name an explorer,” “Define reinforcement”) are classified as recall performance.
Recall performance encompasses those behaviors at the lower levels of cognitive domain
taxonomy. Verbs such as list, define, and name are often cues of recall performance.

Application When the performance requires the learner to use or apply the information,
the objective is classified as application. For example, an objective that requires the learner
to demonstrate the use of reinforcement in a microteaching lesson would be classified as
application. Verbs such as demonstrate, discriminate, and solve are cues that the performance
requires an application of the content. Note that facts are always classified as recall because
they cannot be applied.

Later chapters use this expanded performance–content matrix to prescribe instruc-
tional strategies to help the learner achieve the objective.

PROS AND CONS OF WRIT ING OBJECT IVES
As you studied the content of this chapter, you no doubt considered your own feelings and
attitudes relative to the importance of writing instructional objectives. Many designers and
instructors readily accept the position taken in this book: It is important to write observable
and measurable objectives whenever possible. Others have strong views against such speci-
ficity, believing that objectives are often unnecessary or that the important outcomes of a
program do not lend themselves to objective statements. These latter individuals may feel
that the more important long-term outcomes of an instructional program are hard to define
and often unmeasurable.

Other designers may shy away from formulating precise objectives because of the
additional thought and effort required. Each objective should be unambiguous. It must
communicate exactly the same thing to all learners and to other instructors and designers.
Many instructors are not accustomed to such exactness in instructional planning and
base their teaching on broad generalizations, leaving it up to the learner to interpret
expectations for success.

This issue of whether to use objectives should not be an either/or situation. In this
chapter we have presented a variety of ways of writing objectives, some very specific and some
more flexible and broad. Admittedly, most objectives relate to short-term goals, attainable
during a course or training program. Some, however, may contribute to long-term goals,
such as the development of analytical skills or decision-making abilities. These high-level
objectives may not be fully measurable until sometime in the future. Therefore, it is rea-
sonable at times to assume that certain objectives cannot be completely satisfied during the
planned instructional program. For example, if we design a course to teach a manager how
to make an effective presentation, then it is unlikely that a manager will fully develop this
skill in a couple of days. Rather, the managers would develop a basic level of competence
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during the course, and then we would expect their presentation skills to improve over time
as they “practice” making presentations. Instructors and designers can do a follow-up evalu-
ation after a course to determine learner competencies relative to such important long-term
objectives.

Although the nature of instructional outcomes largely influences decisions about what
type of objectives to use, we also believe that designer preferences regarding style and views
about learning (see Chapter 14) are also valid considerations. If you would like to read a
rationale that examines all aspects of this topic of objectives, Davies (1976) may be most
helpful. He puts objectives in perspective, based on his review of literature and research in
the field of curriculum design.

S U M M A R Y

1. The specification of instructional objectives plays a key role in the process for systemati-
cally planning instruction.

2. The objectives indicate what a learner is expected to do after completing a unit of instruc-
tion, and they are expressed in precise, unambiguous terms.

3. Objectives come in a variety of formats and with different labels, such as behavioral, cog-
nitive, instructional, learning, educational, and performance. Similarities, however, are greater
than differences. For simplicity, we have provided both a strict behavioral approach and
a more flexible cognitive approach to specifying instructional objectives.

4. Objectives are important for instructional designers and instructors. They guide them in
planning instruction and devising tests.

5. Objectives are grouped into cognitive, psychomotor, and affective domains within which
increasingly higher levels of intellectual aptitude, skill ability, and emotional behavior are
recognized. The domains are closely related because a single major objective can require
learning in more than one area.

6. Behavioral objectives consist of an action verb and subject-content reference; they may
also include a performance standard and/or conditions. Cognitive objectives consist of a
general objective and then samples of student performance.

7. Objectives for higher intellectual levels are more difficult, yet more important, to specify.
Objectives in the affective domain are identified indirectly by inferring learner acceptance
of an attitude from observable behavior.

8. Objectives are organized and sequenced by various methods to ensure that the more
advanced objectives receive suitable attention. After the objectives are specified, they are
classified into categories using one of the schemes presented. These classifications are
then used to prescribe an appropriate instructional strategy.

9. The subject matter relating to instructional objectives as treated in this chapter provides
the essential information to guide you in developing your own objectives and in assisting
a subject-matter expert in writing instructional objectives.

T H E I D P R O C E S S

A list of instructional objectives and their classification in the expanded performance–
content matrix is the output for this step of the instructional design process. The objectives
are derived from the task analysis and represent the major tasks, knowledge, and attitudes
defined by the analysis. These objectives are the starting point for the design of the
instructional strategies. However, as you design the strategies and develop the instruction,
you will often find that you need more details in your task analysis. This additional analysis
and even the strategy design process can lead to a refinement of your objectives.
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Once you have written your objectives, you can collect feedback from your SME and
other instructional designers (see Chapter 13 for specific formative evaluation strategies).
Your SME and other content experts can help you determine whether the objectives will
support a solution for the performance problem. Other instructional designers can help
you ensure that your objectives are appropriate for the task analysis and for solving the per-
formance problem.

Lean Instructional Design
Having well-stated objectives is a hallmark of the instructional design process. At first
glance, it would seem there is very little room to compromise on this step; that is, the
objectives provide a basis for selecting our instructional strategies, developing appropriate
assessments, and determining if the instruction adequately addresses the instructional
problem. A failure to specify objectives could reduce the effectiveness of the complete
process.

We need to ask; however, is there an alternative approach to writing objectives? In a
rapid design environment, there may be one in the form of writing the assessment items
in place of objectives. A well-developed assessment is an implementation of an objective.
Subject-matter experts can evaluate the assessments and come to consensus that they mea-
sure what the learner should accomplish to solve the instructional problem.

As a designer, you may want to translate the assessments into an objective that you can
then use to design instruction.

A P P L I C A T I O N

1. Change the verb in each of the following phrases to one that is observable:
a. The learner will understand . . .
b. The learner will recognize . . .
c. The learner will feel . . .

2. Write a cognitive objective for the following task: The customer service representative will
calm an upset customer.

3. Classify each of the following objectives into the expanded performance–content
matrix:
______a. On a posttest following the completion of this instructional unit, the
learner will state the inherent rate of the sinus node, atrioventricular node, and
His-Purkinje system with 100% accuracy.
______b. The system operator will remove the pH sensor.
______c. Given a control panel, the system operator will identify the location of the
override switch.
______d. Given five black-and-white photographs of insects, the learner will correctly
identify the three insects detrimental to corn.
______e. Given a list of three insecticides and a list of five insects, the learner will
correctly match the insect to the insecticide that kills or controls it.
______f. The learner will list the four steps to reconcile a discrepancy in the piece
count.
______g. Given the hearing evaluation form and a patient, the learner will correctly
administer a hearing test.
______h. Given a choice of various musical CDs, the student will listen to those from
the Baroque period.
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A N S W E R S

1. Change the verb in the following phrases to one that is observable:
a. The learner will understand (classify, discuss, identify, select, analyze, distin-

guish) . . .
b. The learner will recognize (identify, select, categorize, indicate, locate) . . .
c. The learner will feel (express, attempt, defend, share, participate in, choose) . . .
(Note the problems of dealing with ambiguous verbs and attempting to find agree-
ment on their meaning!)

2. Write a cognitive objective for the following task: The customer service representative
calms an upset customer.
• Listens to customer’s complaint without interrupting
• Asks appropriate questions to define customer’s problem/concern
• Assures customer complaint will be addressed
• Demonstrates desire to help customer
• Takes responsibility for helping customer
• Maintains a balance between customer’s request and company’s interests
• Keeps a log of the call
• Uses questions to gather information before taking action

3. Classify each of the following objectives into the expanded performance-
content matrix:
a. Fact/Recall
b. Procedure/Application
c. Fact/Recall
d. Concept/Application
e. Fact/Recall
f. Procedure/Recall
g. Procedure/Application
h. Attitude/Application

Q U A L I T Y M A N A G E M E N T

The quality check for objectives consists of two steps. First, check each objective to deter-
mine that it is complete and adequately describes the intended outcome. The objectives
should be concise to avoid misinterpretation. Behavioral objectives should include a verb
and related content, conditions, and criteria. Cognitive objectives should have a general
objective and adequate descriptions of learner performance. Second, determine whether
the objectives are in alignment with your task analysis and goals. The objectives should rep-
resent the knowledge and skills identified in your task analysis. To avoid having a large
number of objectives, you may need to write your objectives at a higher level of learning.
Next, check your objectives against the goals and/or needs identified for the problem. The
objectives should support the achievement of the goals and alleviation of the needs. If there
is a discrepancy between the objectives and the problem, then there are two courses of
action. First, you can revise your problem and goals to more accurately reflect the problem.
Second, you can revise the task analysis and/or objectives to focus more on the problem
and goals.



Trim Size: 8in x 10in Morrison465935 c05.tex V1 - 01/29/2019 7:50 P.M. Page 125�

� �

�

Instructional Design: Decisions and Choices 125

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S
A N D C H O I C E S

Writing Objectives
You began to think about what the learner needs to know and do during your initial client
meeting, and then you considered the goals in-depth as you conducted the task analysis.
With the task analysis as your guide, you are ready to formulate the instructional objectives.

To begin, you write the phrase, “The learner will . . . ” as a prompt to start the objective:

The learner will use a fire extinguisher.

(The action verb has been set boldface to help ensure that the action or performance
is clear to anyone who reads the objective.)

On rereading the objective, however, you realize that the action (i.e., using a fire extin-
guisher) does not reflect the final performance (i.e., putting out a fire). Using a fire
extinguisher is the means or process, whereas putting out the fire is the end (i.e., product), or
the accomplishment. Some designers would take the position that “putting out” the fire is
not the intent of the objective because the learner could use the fire extinguisher yet fail to
put out the fire. The desired performance is the “attempt to use” and “skill in using” the fire
extinguisher and the “decision” that the learner makes that fighting the fire does not place
him or her at risk. Either action (using a fire extinguisher or putting out the fire) can be
employed for the objective—but judging the correctness of the performance changes based
on the verb. Your next step is to make the objective more specific by adding conditions
(i.e., givens):

Given a dry-chemical, multiclass fire extinguisher and a trash container full of burning paper, the
learner will put out the fire.

The conditions make clear the size of fire (as opposed to an entire house engulfed
in flames) as well as a common context. The criterion is implied in the action verb—if the
fire is extinguished, then the learner has successfully mastered the objective. You consider
adding a criterion: Given a dry-chemical, multiclass fire extinguisher and a trash container full of
burning paper, the learner will put out the fire within three minutes. However, as you think more
deeply about the performance and recall your interview with the client concerning the errors
made by the mailroom clerk, you realize that if the learner does not pull the fire alarm and
evacuate employees from the building, then the learner will have failed to follow emergency
procedures and act safely. Here’s your final version of the objective:

Given a dry-chemical, multiclass fire extinguisher and a fire burning in a trash container full
of paper in an office setting, the learner will extinguish the fire by correctly using the fire
extinguisher.

(You have revised the objective several times to improve precision and clarity. The cri-
teria for this objective were derived from reviewing the task analysis. You have included the
phrase “by correctly using the fire extinguisher” as the criterion; otherwise, the learner could
conceivably use a 2-l bottle of soda to attempt to extinguish the fire.)

Refining the Objectives
Let’s examine another objective from the instructional program that needs revision:
The instructor will describe types of fire extinguishers.
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(Although the action verb is clear, this is not an objective. An objective focuses on what
the learner must know or do, not what the instructor will do to help the learner.)

Here’s a rewrite of the objective: The learner will use PowerPoint to learn types of fire
extinguishers.

[This is a poor objective. The objective focuses on the learning process (i.e., using
PowerPoint) rather than on the knowledge or skill that the learner must acquire. As written,
the objective says that the learner needs to learn how to use PowerPoint.]

Here’s the third rewrite: Given one of several types of combustible materials, select an appropri-
ate type of fire extinguisher.

[The phrase “the learner will” or “the learner will be able to” does not have to be
included in an objective. It is understood that an instructional objective specifies what
the learner must know or do. The conditions are adequate yet could be made more
specific (e.g., related to Class A, B, and C combustible materials). The criterion for mas-
tery is implied as “100% accuracy.” Stating the level of mastery required would improve
precision.]

Putting It All Together
Here’s the final set of objectives for the project:

Given a dry chemical multiclass fire extinguisher and a fire burning in a trash container full
of paper in an office setting, the learner will extinguish the fire by correctly using the fire
extinguisher.

After completing this unit, the learner will correctly state the three components necessary to start
a fire.

Given an example of a fire, the learner will correctly classify the class of fire.
Given a variety of fire extinguishers, the learner will correctly identify each type of fire extinguisher.
Given a description of the combustible material in a fire, the learner will select the correct fire

extinguisher to extinguish the fire.
The learner will demonstrate the appropriate response to a fire in an office setting.

a. Demonstrates how to activate the fire alarm
b. Describes how to assist with evacuation of employees
c. Describes when to and when not to attempt to fight the fire
d. Ensures that there is an evacuation route before attempting to fight the fire
e. Selects the appropriate type of fire extinguisher

[Notice how each objective relates back to the task analysis. First, all the content in the
task analysis is incorporated into these objectives. Second, note how a cognitive objective
was used for the final objective. The focus is on a broad task (i.e., response to a fire), and
then specific types of performance are provided to evaluate the learner’s response. Third,
note how some objectives involve the recall of concepts and procedures (e.g., list, describe,
identify), whereas other objectives involve application (e.g., select, extinguish). Fourth, the
instructional designer determines the level of detail and the inclusion of conditions and
criteria based on the project context, the preferences of the client, and the audience for the
instruction. A client might prefer the full-blown Mager-style performance objective or view
this objective as excessive. The key deciding factor is: Does the objective clearly communicate
what the learner must know or do?]
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Designing the Instruction:
Sequencing

GETT ING STARTED
As part of your job as an instructional designer for an electrical utility company, you have
been given the task of training business analysts. These individuals must use a spreadsheet
to determine the feasibility of a project such as replacing equipment, maintaining existing
equipment, and making new investments in the utility’s electrical distribution infrastructure.
Most of the analysts are new to the job and have limited knowledge of how to use a spread-
sheet. Thus, your task includes designing instruction for not only using a spreadsheet but also
understanding financial concepts. For example, the analysts will need to understand return
on investment, the future value of a dollar, the cost of purchase, the cost of maintenance,
and depreciation.

Once you have completed your task analysis and stated your objectives, you are ready
to sequence the instruction. You could start first with teaching the concepts. Then you could
teach the parts of a spreadsheet, followed by steps for entering data and using formulas. Now
that they have the basic information, you could teach the analysts how to use the spreadsheet
to determine the feasibility of a project. Last, you could give them a number of scenarios
in which they have to make a financial decision about whether to recommend proceeding
with the project. Or you could start with the spreadsheet and teach both the concepts and
procedures in an iterative manner, starting with the simplest scenario and proceeding to
more complex ones as you cover additional concepts and procedures.

Sequencing is the efficient ordering of content in such a way as to help the learner
achieve the objectives in an efficient and effective manner. For some objectives, the sequence
is suggested by the procedure. For example, when teaching someone how to change a tire,
it would seem more appropriate to teach where the tools are located before teaching how to
remove the lug nuts. Other topics, however, have a less obvious sequence. A course on how
to write a research paper has several possible sequences, all of which are equally effective.
For example, one instructor might start with how to read a research paper, whereas another
might first teach how to use the library. There are several general methods of sequencing
content. One well-known method is the prerequisite method (Gagné, 1985), which is based
on a learning hierarchy that identifies skills that are dependent on other skills. Prerequisite
skills are taught first (e.g., how to connect to a website before using online bill pay). A second
approach, described by Posner and Strike (1976), is a set of strategies for sequencing the

128
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QUESTIONS TO CONSIDER

‘‘Can sequencing the content improve the learner’s understanding?”

‘‘What strategies are available to help me sequence a unit?”

‘‘What information should I teach first and then second?”

‘‘When do I determine the sequencing of the content?”

‘‘What are the benefits of using a sequencing scheme?”
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instruction based on learning-related, world-related, and concept-related content. A more
recent approach is one described by English and Reigeluth (1996) as part of Reigeluth’s
elaboration theory. This chapter focuses on two sequencing strategies: those prescribed by
Posner and Strike and those prescribed by Reigeluth.

THE POSNER AND STRIKE SEQUENCING SCHEMES
We review three sequencing schemes proposed by Posner and Strike (1976). The first
scheme, which is learning related, suggests ways of sequencing the content based on learner
characteristics identified in the learner analysis. This scheme considers the difficulty of the
material, its appeal or interest to the learner, prerequisite information, and the learner’s
cognitive development. Because this scheme is based on the needs of the learner, it seems
appropriate that the initial sequencing of the unit of instruction should follow these guide-
lines. The next two schemes, world related and concept related, recommend sequencing
schemes based on the type of content treated in the unit. For example, the world-related
scheme suggests sequencing based on spatial, temporal, and physical relationships iden-
tified in the content. Similarly, the concept-related scheme suggests sequencing based on
the relationships among the concepts. After the initial sequencing based on learner char-
acteristics, you must select a best-fit scheme for the content from either the world-related
or concept-related schemes. Thus, if you are trying to sequence a series of related concepts
(e.g., herbivores, carnivores, omnivores, and examples of each), the concept-related guide-
lines would be most appropriate for determining which concept to present first, second,
third, and so forth. The following sections describe each of the sequencing schemes.

Learning-Related Sequencing
This strategy for sequencing content is based on five student-learning concepts (see
Table 6.1). First, there are identifiable prerequisites a learner must master before demon-
strating a more complex task. For example, one needs to learn the alphabet before using a

TABLE 6.1
Learning-Related Sequencing

Phenomenon Prescription/Example

Identifiable prerequisite Teach a skill required to perform another skill first/Teach addition of whole
numbers before teaching addition of fractions.

Familiarity Begin with the most familiar information and then progress to the most
remote/Teach about mammals in the surrounding area before teaching about
mammals of another country.

Difficulty Teach the less difficult before the more difficult/Teach how to complete a
simple income tax form before teaching how to complete a form with
itemized deductions.

Interest Begin with the topics or tasks that will create the most learner interest/Teach
a recruit how to fire a rifle before teaching how to clean it.

Development Ensure that the learner has reached the appropriate developmental level
before teaching a task or topic/Teach students to recognize the color green
before teaching them how to read the word green.
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dictionary or encyclopedia or before arranging data alphabetically. The prerequisite skills
and knowledge are typically identified in the task analysis. Second is teaching about the
familiar or known before teaching about the unknown. When teaching a math unit on
calculating the area of an object in the United States, for example, you might begin with
calculations using inch-, foot-, and yard-measurement problems before teaching problems
involving calculations with centimeters and meters. A third learning-related scheme is
difficulty. Posner and Strike (1976) stated that difficulty is determined by the fineness of
the discrimination the learner must make, how quickly the procedure is executed, and the
amount of cognitive processing required. Guidelines prescribe teaching the easier tasks
first, such as spelling short words before longer words and replacing a button before sewing
a seam. Similarly, a French horn tutor would first teach a student about intervals and
then move to complex chords. Fourth is the sequencing of content based on interests.
An introductory course on programming a robot might start with how to make the robot
move (i.e., high-interest content) before introducing structured programming techniques
(i.e., content of less interest). Fifth, the content is sequenced according to a developmental
theory, such as that of Bruner, Piaget, or Kohlberg. For example, following Bruner’s (1964,
1966) theory, words (i.e., symbols) would be introduced only after the learner had learned
the appropriate visual images (i.e., icons) related to the words. Suppose a professor asks for
help in redesigning a course in photography. The objectives might cover learning the basic
operation of the camera, the concepts of exposure control and depth of field, and how
to produce prints. We might first sequence the content using learner interest by allowing
the learners to shoot several pictures using the camera’s automatic exposure. Learners can
enjoy immediate satisfaction with the hands-on experience.

When we organize the content related to controlling a camera’s exposure, we would
first teach the learner how to set the digital camera so that it automatically selects either the
aperture or the shutter. Next, we would teach when to use aperture settings to control
the image. Sequencing for the information on controlling exposure begins with the easiest
step of simply setting a selected exposure and proceeds to the more difficult step of selecting
the shutter speed and f-stop to stop action or to obtain different depths of field. Finally, we
would teach how to print a picture before teaching how to improve the quality of a picture
through software manipulations. This sequencing is based on the identifiable prerequisite
of printing a simple picture before manipulating it. More recent research suggests that
a sequential approach is most effective with novices, especially when learning technology
(i.e., computer applications) is involved. For example, if you are teaching math concepts
and spreadsheet use, then the most effective approach is to first teach the procedure
for using the spreadsheet followed by the math operations; teaching both concurrently
is ineffective (Blayney, Kalyuga, & Sweller, 2010; Clarke, Ayres, & Sweller, 2005; Kester,
Kirschner, & van Merriënboer, 2004). A procedural analysis typically reveals a temporal
sequence, whereas a topic analysis usually reveals a logical sequence. Although the sequence
identified by the procedural analysis is usable in a unit of instruction, a more effective unit
might result from a different sequence or combination of sequences. A detailed analysis
of basic photography techniques might proceed from composing a picture, manipulating
lighting, and using a histogram to adjusting exposure, and so forth. A teaching strategy
might start with how to take a picture and proceed to how to manipulate the image using
an application such as Photoshop to increase the student’s interest and motivation. Thus,
basing the sequence first on interest rather than a logical sequence might heighten the
learner’s motivation to learn.

The sequencing of psychomotor skills should start with fundamental actions before
proceeding to a related but more complex action. O’Keeffe, Harrison, and Smyth (2007)
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found that when learners first mastered a fundamental skill, such as the basic badminton
overarm throw, they showed improvement when learning a more complex badminton task;
having learned the task then helped them transfer the learning to the related muscular task
of javelin throwing. We might expect to find similar results by starting learners with a simple
welding process that underlies more complex welding methods.

World-Related Sequencing
Suppose you are developing a unit of instruction for automobile salespeople on the features
of a new-car model. Do you start at the front or the back of the car in your presentation? Or
do you begin by describing what the drivers see when they approach the car, then describe
what happens when they get into the car, start the engine, and so on? Or do you describe the
different systems in the car, such as all the safety features, the electrical system, and the power
system? Obviously, there are several different ways to organize and describe the features of
the car for a sales training program. Sequencing the content by having the salespeople walk
around the car and view it from a driver’s perspective might be appropriate, allowing them
to learn the features so that they can point them out to prospective customers. Describing
what the driver sees in sequence is probably most appropriate for the new owner. The third
approach of describing the related systems is probably more appropriate for mechanics, who
require and use a different conceptualization of a car. The sequencing strategy you select,
then, depends largely on the characteristics and needs of the target audience. Consider how
you might structure the sequence for teaching Excel in the introductory scenario of this
chapter. Would you start with what the learners see when the application starts, or would
you start by describing the different functions the spreadsheet has, such as the ribbon at the
top of the window? Or would it be best to start by having them enter some data and use a
formula to calculate the depreciation of an asset? Some of the decisions require considering
your audience analysis to determine their prior knowledge; you might start learners who
have some knowledge of Excel with calculating the depreciation of an asset, whereas you
might start naive learners with creating a new spreadsheet.

Content that represents objects, people, and events is presented in a sequence that
is consistent with the real world. Thus, as designers we want a one-to-one correspondence
between the sequence of the instruction and the sequence of the objects and events in the
real world. Sequencing is typically done according to spatial relations, temporal relations,
or physical attributes that occur in the real world (see Table 6.2). A unit for salespeople on
the introduction of a new electric car might group the new features in sequence as they are
found when walking around the car. Basing the sequencing on the physical layout of the car

TABLE 6.2
World-Related Sequencing

Phenomenon Principle/Example

Spatial Left to right, top to bottom, north to south/Describe a plant by starting with the
flower and moving toward the roots in sequence.

Temporal Historical first, second, third, etc.; fast to slow/When describing the mailing
options at the post office, begin with the fastest and proceed to the slowest.
When describing how to give an insulin injection, describe the steps in sequence.

Physical Roundness, hardness, large to small, color, smoothness/When teaching the
different types of wines, group them by color (e.g., white, red, blush).
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is referred to as spatial organization. A mechanic might be more interested in the individual
components of each system (electrical, power, etc.). This grouping by related features is
referred to as grouping by physical phenomena, which is the presentation of similar items
together. Finally, a unit organized according to an orderly sequence of steps—such as what
the driver sees when approaching the car, entering the car, and then starting it—is based on
a temporal sequence. Temporal sequences use a time line to sequence the content.

Once a sequence is selected, the content is presented in an orderly fashion according
to the scheme. For example, if we were using a temporal organization for talking to new-car
owners, we would not begin with explaining how to set up a Bluetooth connection. Rather,
we would start with what the driver sees when approaching the car and continue to present
the content in the sequence in which it would occur in the real world (e.g., opening the door,
sitting in the seat, fastening the seat belt). Setting up a Bluetooth connection would come
sometime after the car is started. A spatial organization might begin with the front bumper,
then the engine or electric motor, the tires, the front disk brakes, the door latches, and
finally the trunk. The presentation sequence follows an orderly plan from left to right, top to
bottom, and so forth. Table 6.2 describes the three sequences for world-related phenomena
and a sample sequence using each.

Consider the sequencing of a wagon train trip in the classic computer simulation
Oregon Trail (2001). If we organized the simulation in alphabetical order (i.e., temporal
order), then the students would be searching for food at Chimney Rock before they loaded
their wagons for departure on the trail in Independence, Missouri! A spatial sequencing
based on the east-to-west travel along the trail makes much more sense for the computer
simulation. A unit on types of rocks might organize the rocks according to their hardness
or softness (i.e., physical order). The unit, then, might start with the softest rocks and
progress to the hardest rocks. Such a sequencing scheme is based on naturally occurring
physical attributes. Following a world-related scheme for sequencing provides a concrete
organization that reflects the sequence of the content as it exists in nature.

Concept-Related Sequencing
Content can also be sequenced in a manner consistent with how we organize the world
conceptually or logically. Posner and Strike (1976) present four schemes for sequencing con-
ceptual content (see Table 6.3). The first is class relations, grouping things or events (i.e.,

TABLE 6.3
Concept-Related Sequencing

Phenomenon Principle/Example

Class relations Teach characteristics of a class before teaching members of the class/Teach
concept of central tendency before teaching about mean, mode, and median.

Propositional relations Provide examples first, then the proposition/Show students examples of metal
expansion (cookie sheet, bridge on a hot day, etc.), and then explain that metal
expands when heated.

Sophistication Begin with concrete or simple and then proceed to abstract or complex
concepts/Teach the concepts of mean, mode, and median before teaching
analysis of variance.

Logical prerequisite Teach the logical prerequisite concepts first/Teach the concept of the mean
before teaching the concept of standard deviation.
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concepts) that are similar. The recommended sequence is to teach the concept of the “class”
first (i.e., personal computers) and then the concepts of the individual “class” members. For
example, a unit on computers might start with a description of the general concept of a
computer that includes input, output, and central processor that are common to all com-
puters before moving on to specific types of computers (e.g., desktop, laptop, tablet device).
In a course on database programming, an instructor would begin by teaching the concept
“database” before discussing specific types of databases, such as hierarchical, relational, and
multidimensional databases.

A second concept-sequencing scheme, propositional relations, prescribes teaching the
relationship between propositions before teaching the proposition. An application of this
principle is the sequence for teaching the relationship among the volume, temperature,
and pressure of an ideal gas (i.e., Boyle’s law). A prescribed sequence might be to present a
variety of different volume, temperature, and pressure conditions to illustrate relationships
between the three variables before teaching Boyle’s law.

Expert’s Edge

What Do Procedures, Chains, and Learners Have in Common?
Let’s assume you are an instructional designer working on a particular instructional design
project. You have completed many of the design tasks discussed in the chapters of this book,
including needs assessment, learner analysis, task analysis, and objective development. The
primary goal that you identified for the students describes a procedural task. At some point in
the design process, you will have to decide how the instruction you design will be sequenced.
Will the instructional sequence “start at the beginning” or “go from simple to complex”? Will
the learners structure their own instructional sequence, or will the instruction be sequenced
using some other approach?

A classic approach to sequencing was described by Gilbert (1962) in his discussion
of mathetics. Mathetics as a technology of instruction was a pioneering effort to systemat-
ically apply reinforcement theory in order to help students master instructional content and
develop skills. A well-known aspect of mathetical procedures related to sequencing is that of
“backward” chaining.

But first, what is a chain? A chain is a procedure that requires the performance of
a sequence of tasks, including the condition that the performance of each task depends
on the outcome of the previous task (Mechner, 1971). Classic examples of chains include
learning how to tie your shoes, solving mathematical problems such as long division, or
writing a computer program. Let’s consider the task of students learning to successfully use
a word-processing system. In particular, the goal is to create and print a word-processing
document. The “basic” tasks involved include loading the word-processing software, creating
and naming a file, entering text and numeric information, editing the entered information,
and printing the word-processing document. A typical instructional sequence for the
word-processing task would be to order the tasks in the order listed. However, we could
sequence differently using Gilbert’s idea of “starting the students at the terminal acts of
mastery.” In the word-processing example, the first step in the instructional sequence would
be printing the document. The next step would be editing the entered information and
then printing the document. The next step in the instructional sequence would be entering
text and numeric information, editing entered information, printing the information, and so on.
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The general idea is to start with the final goal and always make each new subtask lead directly
to the goal. This mathetical procedure is referred to as backward chaining (Markle, 1969). It
should be noted that the learner always goes forward through the performance sequence
to the goal. Backward chaining refers only to the method used in the design process for
sequencing the instruction. One argument for sequencing the instruction using backward
chaining is that the learner always masters the terminal act in each step of the instructional
sequence, and this type of sequencing helps learners maintain their motivation.
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The third concept-sequencing scheme is to organize the content by sophistication.
Examples of concept sophistication are the continuums of concrete to abstract and simple
to complex. The prescription is to start with concrete, simple, or precise concepts and
then proceed to abstract, complex, and imprecise concepts. For example, a chemistry
instructor might start a unit with an explanation of a simple compound such as salt before
discussing ionic bonding (concrete to abstract). The fourth concept-sequencing scheme is
the logical prerequisite, which prescribes that concepts necessary to understand another
concept be taught first. In chemistry, an instructor would need to teach the concept of a
chemical reaction before introducing the concept of an enzyme, which hastens a chemical
reaction.

Suppose you are developing a unit on pests for a firm that specializes in pest manage-
ment for the agricultural business. One of the objectives requires the learners to identify
the different types of agricultural pests, including insects, plants, fungi, nematodes, and
viruses. The unit might begin with a definition of pest (class relations) and then provide
examples of the different types of pests (class members). The remainder of the unit might be
organized by beginning with the simplest, most concrete pests (e.g., weeds) and proceeding
to the more complex and abstract types of pests (e.g., viruses, nematodes, bacteria, and
drought) based on the sophistication of the concepts. In the section on insects, an objective
might require the learner to explain the relationship between the weather (temperature)
and the developmental stages of insects. Before the learners read the section on this
relationship, you would present information on the life cycle (e.g., egg, larva, pupa, and
adult) of insects (logical prerequisite). Examples would then be organized showing the
different life cycles of the insects in relation to the temperature. Finally, the learners would
receive information about the relationship between temperature and insect development
(propositional relations).

Another consideration is sequencing when there is a mix of concepts and procedures.
A study examining learning to do calculations with decimals found that using an iterative
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approach was more effective than teaching the concepts first, followed by the procedures
(Rittle-Johnson & Koedinger, 2009). For example, when teaching three different math
concepts and procedures (e.g., using the concepts to solve a story problem), the research
suggests teaching the first concept and then teaching the associated procedure, followed by
the second concept and related procedure, and finally the third concept and procedure.
When sequencing this type of instruction, you need to consider strategies for both concepts
and procedures to design an optimal strategy.

The sequence of a unit of instruction may use strategies from each of the three sequenc-
ing schemes—learning related, world related, and concept related—identified by Posner
and Strike (1976). The actual decision is based first on the characteristics of the learner and
then on the nature of the content.

ELABORATION THEORY SEQUENCING
To determine the sequence of the instruction, elaboration theory makes distinctions
between the types of expertise the learner will develop (English & Reigeluth, 1996). Content
expertise describes instruction that will help the learner master a body of knowledge such
as chemistry or management. Task expertise describes a unit that will help the learner
become an expert at a task, such as using a bow and arrow, completing a tax form, or solving
a mathematical story problem. Let’s examine the sequencing schemes for each type of
expertise.

Content Expertise Sequencing
A conceptual or theoretical elaboration sequence is used for developing content expertise.
The conceptual sequence arranges concepts according to their superordinate, coordinate,
and subordinate relationships. For example, in a statistics course, a superordinate concept
would be measures of central tendency. The coordinate concepts would be mean, mode, and
median. Subordinate concepts would include scores and sum.

A theoretical elaboration sequence organizes the content in much the same way a
researcher might have followed to discover an idea. For example, when teaching Boyle’s law,
we might start with several observations of gases expanding when heated. Then we might
introduce learners to a computer-based animation that allows them to observe the pressure
in a vessel as they increase and decrease the temperature. This sequence follows the recom-
mendation by Reigeluth (1987) for starting with the readily observable and then proceeding
to the more detailed and complex aspects of the theory or discovery.

Task Expertise Sequencing
The elaboration theory sequence for teaching tasks uses the simplifying conditions method.
Sequencing for a task should start with the simplest task and proceed to the more com-
plex task. For example, when training bank tellers, we might start with a simple task such
as how to accept a deposit of cash into a savings account. Next, we might show the tellers
how to check the balance of a checking account. After they know how to check the bal-
ance of an account, we could show them how to check the balance and then cash a check
if there are adequate funds. Teaching these naive learners how to assess a loan application
and how to react in a robbery are more complex tasks and would come near the end of the
training.
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FROM OBJECT IVES TO SEQUENCING
Your task analysis will provide a general outline, whereas the classification of your objec-
tives in the expanded performance–content matrix (see Chapter 5) will identify the types
of content in your task analysis. Based on your content and performance, you can select a
sequencing strategy for each objective. If your unit is primarily concerned with teaching a
procedure (e.g., how to tie knots for fly fishing), you might use the same sequencing strat-
egy for the total unit, such as arranging the notes from simple to most difficult and then
presenting the steps in a temporal sequence.

S U M M A R Y

1. Once you have completed your task analysis and written the objectives, you are ready
to begin designing the instruction by determining the most appropriate sequence for
presenting the information.

2. Posner and Strike (1976) suggested three sequencing strategies based on how objects or
events occur in the real world, concepts and their relationships to other concepts, and
the interests and needs of the learner. Organizing the content according to one of these
schemes provides a systematic method for presenting the content that is likely to match
the learner’s expectations.

3. The elaboration theory suggests sequencing content based on whether the learner is
developing task expertise or concept expertise. Concept expertise sequencing presents
the logical relationships between the concepts or presents the content in a sequence sim-
ilar to what one might have used to discover the idea. Task expertise sequencing proceeds
from the simplest to the more complex tasks.

T H E I D P R O C E S S

The output of this step of the instructional design (ID) process is a sequencing of your objec-
tives. If your unit is of sufficient complexity, you might use multiple sequencing strategies
(i.e., different strategies for different objectives). For example, you might start with the basic
concepts sequenced by order of interest, then use a temporal approach for a procedure,
introduce some additional concepts sequenced according to class relations, and end with a
series of rules presented according to difficulty.

You will use your sequencing strategy to design the instructional strategies and finally as
input for developing the instructional materials. The sequencing strategy creates a high-level
outline that corresponds to the roman numerals I, II, III, IV, and so on, of your task analysis.

Lean Instructional Design
The effort devoted to sequencing depends on a number of factors. For example, complex
content may require more planning than simpler content. Similarly, a unit focused primarily
on teaching a procedure may need little instruction as the sequencing may be defined by
the task analysis. If the delivery method is a lecture, then you may be able to rely on the
instructor/subject-matter expert (SME) to sequence the instruction.

If the SME was logical during the task analysis phase, then your task analysis may present
a well-organized sequence or one that takes minimal work. The sequencing tasks presents
the instructional designer with various options to use when time and resources are less than
ideal.
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Research has established that sequencing affects the quality of learning (Van Patten,
Choa, & Reigeluth, 1986), thus a designer cannot completely ignore this step of the process.
The amount of effort, however, can vary depending upon the complexity of the content, the
learner’s prior knowledge, and the quality of the task analysis. In some cases, the designer
might sequence the instruction during the development phase by taking logical chunks and
sequencing them as the instruction is developed.

A P P L I C A T I O N

Assume that you have contracted with a paint store franchise to develop a training program
for new employees on how to mix (i.e., tint) paints. Your task analysis has produced the
following objectives:

1. After completing this unit of instruction, the learner will correctly distinguish
between a paint tint and a paint base.

2. Given a painting problem, the learner will correctly select the type of paint base for
a task.

3. Given a stock color, the learner will demonstrate how to select the appropriate
amount of tint.

4. Given a tinted base, the learner will correctly demonstrate how to mix the paint.

Develop a sequencing strategy for these four objectives.

A N S W E R S

There are several options for sequencing these objectives. We chose to sequence the fourth
objective first (using interest as a guide), as it seems we are all fascinated by the mechani-
cal shaker in a paint store! The remaining three objectives were sequenced according to a
temporal plan, that is, the sequence performed or used.

1. Given a tinted base, the learner will correctly demonstrate how to mix the paint.
2. After completing this unit of instruction, the learner will correctly distinguish

between a paint tint and a paint base.
3. Given a painting problem, the learner will select the correct type of paint base for a

task.
4. Given a stock color, the learner will demonstrate how to select the appropriate

amount of tint.

Q U A L I T Y M A N A G E M E N T

Our quality check at this stage of the design process focuses on the objectives and task analy-
sis. First, as you sequence the objectives, you need to check each objective for clarity. Does it
communicate the intended outcomes? Does the objective include the needed parts (i.e., verb
and content, conditions, and criteria for behavioral objectives)? Is the objective measurable?
Second, as you sequence the objectives, you can review the task analysis to ensure that it is
adequate. That is, does the analysis include the required information for the sequencing
strategy? For example, if you are using an identifiable prerequisite strategy, are those pre-
requisites identified in the task analysis?
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I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

With the objectives completed, you are ready to sequence the instruction. You believe that
motivating the learner is essential, so you will begin the instruction by presenting how to use
the fire extinguisher and then immediately engage the learner in practice. After the learner
has learned to aim and discharge the extinguisher, he or she will recognize the need to learn
about the different types of extinguishers and emergency procedures. Here’s the sequence
that you propose:

Sequence Description Objective

1 Demonstrate how to extinguish a fire using
a fire extinguisher

6

2 Differentiate the types of fire extinguishers 3

3 Describe the types of fire classes 2

4 Select the correct fire extinguisher 4

5 Describe the emergency procedures 5

6 Describe how a fire gets started 1

(The sequence of the instruction does not have to follow the sequence of the task anal-
ysis. In this example, the hands-on practice enhances the desire to learn about the different
types of fire extinguishers and the emergency procedures. The disadvantage of this sequence
is that once the learner has practiced using the fire extinguishers, he or she may not attend
to the rest of the instruction—or worse, leave early.)

The SME and another designer have additional concerns about the sequence you pro-
pose. The hands-on practice must take place outside. Thus, valuable time will be wasted
moving between the classroom, the outdoor location, and then back to the classroom. Using
an extinguisher before the learner understands which type of extinguisher to use (which
is based on understanding the fire classes) and the emergency procedures could lead to
unnecessary learner errors.

Here’s an alternative sequence proposed:

Sequence Description Objective

1 Describe how a fire gets started 1

2 Describe the types of fire classes 2

3 Differentiate the types of fire extinguishers 3

4 Select the correct fire extinguisher 4

5 Describe the emergency procedures 5

6 Demonstrate how to extinguish a fire using
a fire extinguisher

6

[This sequence builds on concepts in a logical order. However, the learner could
remain passive until the end of the instruction or may not understand how the conceptual
content contributes to learning the procedure. The use of generative strategies (see
Chapter 7) will be critical.]
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Here’s one more possible sequence:

Sequence Description Objective

1 Describe how a fire gets started 1

2 Describe the types of fire classes 2

3 Differentiate the types of fire extinguishers 3

4 Demonstrate how to extinguish a fire using
a fire extinguisher

6

5 Select the correct fire extinguisher 4

6 Describe the emergency procedures 5

(This sequence places the demonstration component in the middle of the instruction.
It aims to minimize the initial time spent on conceptual content. The advantage is the poten-
tial increase in learner motivation. Although each of these sequences is viable, the designer
must trade off logistics, learner motivation, and logical order.)
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C H A P T E R 7

Designing the Instruction:
Strategies

GETT ING STARTED
You are developing an introductory course on management information systems (MIS) for a
company. Your task analysis has identified three different types of databases (i.e., concepts)
and information on how to determine which database is appropriate for the user’s data (i.e.,
rules). The next step is to design the strategies for teaching the concepts and rules.

The concepts include relational, hierarchical, and multidimensional databases. You
have also identified a total of seven rules that will help a user determine which database is
most appropriate for the task. In your task analysis, you have identified one excellent example
of an existing database for each of the three that you will include in the unit. You also have
two or more examples of each rule. How would you design the instructional strategies to
help the learner master this content? Remember, you want the learner not only to pass the
test at the end of the instruction but also to apply this new knowledge while on the job to
make appropriate decisions.

Decisions on the design of the instruction are made at two levels. The first decision
is the delivery strategy, which describes the general learning environment. General learning
environments can range from a typical lecture presentation to an online unit to a highly inter-
active multimedia tutorial. These strategies are often classified according to their degree of
individualization. Individualized instruction presents the content (or objectives) to each stu-
dent at an appropriate rate for that individual. Thus, one student might be working on unit 1
while another student is on unit 5. A more sophisticated approach to individualization adapts
the instruction for each individual. For example, when teaching students how to solve a story
problem, you might create unique problems for each student that include mention of his or
her birthday, favorite friends, pets, and favorite candy (Ross & Anand, 1987). A group-paced
approach is that of the typical classroom-lecture course, with scheduled examinations that
all students take at designated times.

The second decision is the instructional strategy, which prescribes sequences and meth-
ods of instruction to achieve an objective. These prescriptions provide guidance on how to
design instructional sequences, and they are generalizable to a number of delivery strategies.
These prescriptions are determined by the types of content and performance specified in
the objectives (see Chapter 5). This chapter presents instructional strategies for each cell of
the expanded performance–content matrix presented in Chapter 5.

142
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QUESTIONS TO CONSIDER

‘‘What is the best way to teach a fact, a concept, a rule, a procedure, an interpersonal
skill, or an attitude?”

‘‘How can I make the instruction meaningful?”

‘‘How can I teach an objective that focuses on interpersonal skills?”

‘‘What is the best way to present the content so that each learner will master the
objectives?”
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WHY INSTRUCTIONAL STRATEGIES?
Prior to this stage of the instructional design (ID) process, the instructional designer has
identified an instructional problem, the content to correct the problem, and objectives for
the instruction. The design of the instruction includes the sequencing of the content and the
preinstructional strategy (see Chapters 6 and 8). The next step in the process is to design
the instructional strategies. The designer’s primary goal is to design effective and efficient
instruction that produces reliable results each time it is presented to the learner. We achieve
this goal by developing prescriptions that describe an optimum method of instruction for dif-
ferent types of content. These prescriptions, or heuristics, are based on research; you modify
them based on your experiences. This chapter provides heuristics to answer the question:
“How do I present the content needed to achieve this objective?”

Instructional design uses findings from educational and psychological research to
develop sound instructional applications. The prescriptions presented in this chapter
provide a foundation on which you should add and develop new prescriptions based
on new research and your experience with each. The prescriptions are based on a
generative-learning approach (Wittrock, 1974, 1989).

Designing an Instructional Strategy
Learning is an active process in which the learner constructs meaningful relationships
between the new knowledge presented in the instruction and his or her existing knowledge.
A well-designed instructional strategy prompts or motivates the learner to actively make these
connections between what he or she already knows and the new information. According to
Wittrock (2010), “people tend to generate perceptions and meanings that are consistent
with their prior learning” (p. 41). Wittrock (1974, 1989, 2010) and others (Fiorella &
Mayer, 2015; Grabowski, 1996; Jonassen, 1985; Mayer, 2010) describe this learning process
as generative learning, that is, attending to stimuli in the environment and then giving
meaning to those stimuli based on one’s prior knowledge and experiences (Wittrock, 2010).
The advantages of generative learning are the learner’s deeper understanding and longer
retention of what is learned because the new information is related to existing information
the learner has stored in long-term memory.

Foundations for the Prescriptions
Craik and Lockhart (1972) suggest that a learner can process new information on a con-
tinuum that ranges from phonemic to semantic processing. For example, in one study a
researcher might ask one group to read through a passage and put an X through every e
on the page. She might tell a second group that they will have a test on the passage when
they finish. The first group, the one marking the e’s, would process the material at a phone-
mic level; that is, they are looking for e’s, not reading for meaning. The second group will
most likely read the material for a greater depth of meaning in order to achieve a higher
test score (especially if they are offered a reward for the performance). They will try to
relate the new material to what they already know. This second group is said to process
the material at a semantic, or deeper, level of processing. This type of processing produces
meaningful learning. Processing the new information at a deeper level allows the learner
to relate the information to several existing ideas and generate more meaningful relation-
ships. Thus, stronger memory traces that make the information more resistant to forgetting
are created.
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One of the goals of an instructional strategy, then, is to design the instruction so
that the learner is motivated to generate or construct these meaningful relationships. The
design should activate the existing knowledge structures (i.e., recall of prior knowledge)
and then help the learner to alter and encode the new structures. The literature also refers
to this process as explanations (Wittwer & Renkl, 2008), which the instructional designer
develops and presents to the learner as part of the instructional strategy (Wittwer & Renkl,
2010). Instructional strategies are central to helping the learner develop an understanding
when learning new materials (Leinhardt & Steele, 2005; Treagust & Harrison, 2000). If you
are to develop an effective instructional strategy or instructional explanation for use with
your instructional materials, then you must take into account the prior knowledge your
learners possess (Leinhardt & Steele, 2005; Loibl, Roll, & Rummel, 2017; Wittwer & Renkl,
2008). A strategy that ignores the learner’s prior knowledge and is too difficult can result in
misconceptions and a lack of understanding. Similarly, an explanation that is too easy can
cause problems in comprehension. Thus, an effective instructional strategy must consider
the learner’s prior knowledge and offer the appropriate level of challenge (Wittwer &
Renkl, 2008).

This cognitive approach to instructional design is different from the frequently used
strategy of mathemagenics, first suggested by Rothkopf (1960, 1996), which attempts
to control the learner by manipulating the instructional materials. Its most common
implementation has been the insertion of adjunct questions, either before or after a
paragraph, designed to guide the learner’s processing of the content. The results of a
mathemagenic approach typically have been rote learning or very shallow levels of pro-
cessing (Andre, 1979; Cerdán, Vidal-Abarca, Martínez, Gilabert, & Gil, 2009; Hathorn &
Rawson, 2012; Jiang & Elen, 2011; Rickards, 1979).However, there is some research that
suggests the use of adjunct inferential questions can improve learning (Chi & Bassock, 1989;
Hamaker, 1986)

As an alternative to earlier emphases on rote (i.e., memorization) learning, Jonassen
(1988) identified four different information-processing strategies a learner can use to pro-
mote deeper processing. Designers can embed these strategies into the instruction to moti-
vate the learner to process the new information in a meaningful way. The following section
describes the four strategies.

Generative Strategies
The four generative categories identified by Jonassen (1988) are recall, integration, organi-
zation, and elaboration.

• The first strategy, recall, is helpful for learning facts and lists for verbatim recall. Spe-
cific instructional strategies that facilitate recall include repetition, rehearsal (e.g.,
mental practice), review, and mnemonics.

• The second strategy, integration, is useful for transforming information into a more
easily remembered form. Strategies that help the learner transform new content
include paraphrasing, which requires learners to describe the new information in
their own words, and generating questions or examples from the new information.
That is, the learner combines, or integrates, existing knowledge with the new infor-
mation. Knowledge that we have stored in memory is in the form of schemas. When
we learn new information, we can recall existing schemas and modify them or we can
create new schemas. Generative learning focuses on both modifying and creating
new schemas.
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TABLE 7.1
Categorization Table

Saw Blade Type of Cut

Crosscut

Rip

Hollow ground planer

Combination

• The third strategy, organization, helps the learner identify how new ideas relate
to existing ideas. Sample strategies include analyzing key ideas, which requires the
learner to identify the key ideas and then interrelate them; outlining; and categoriz-
ing. West, Farmer, and Wolff (1991) suggest the use of tables for categorizing and
integrating new information. An example of a strategy requiring the learner to inte-
grate information is illustrated in Table 7.1, in which the learner completes the table
by describing the type of cut each blade makes.

• The fourth strategy, elaboration, requires learners to add their ideas (i.e., elabora-
tions) or existing knowledge to the new information. Strategies that facilitate elab-
oration include generating mental images, creating physical diagrams, and relating
existing knowledge to the new information

PRESCRIPT IONS FOR INSTRUCTIONAL STRATEGIES
Instructional prescriptions for strategies are based on the classification of your objectives in
the content–performance types in Table 7.2.

This expanded content–performance matrix was first described in Chapter 5. Each
instructional objective (and the general objective for cognitive objectives) for a unit is
classified into one of the cells based on the type of content the objective treats (i.e., fact,
concept, principle, procedure, interpersonal skill, or attitude) and the type of performance
the learner must demonstrate (i.e., recall or application). Prescriptions are provided for
each cell to use in developing the strategies.

TABLE 7.2
Expanded Performance-Content Matrix

Performance

Content Recall Application

Fact

Concept

Principles and rules

Procedure

Interpersonal

Attitude
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Recall performance relies on rote memorization of the content. For example, the
learner would recall a fact, state the definition of a concept, state a rule, list the steps of
a procedure, describe a type of interpersonal behavior (e.g., how to deal with a domineering
individual), and state a previously described example of a behavior indicating an attitude.
Application performance requires the learner to apply the content (e.g., concept) to a new
situation or problem. For example, an application for a concept (e.g., herbivore) would be
to identify new examples as either belonging to the class (as, e.g., a cow) or not belonging
to the class (as, e.g., a lion). Application objectives for rules and procedures would require
the learner to apply the rule or procedure to solve a problem, explain an instance, or com-
plete a task. For example, the instructor could ask the learner to list the steps for creating a
formula for determining the average of a column of numbers in a spreadsheet (i.e., recall)
or to demonstrate how to enter a formula to determine the average of a column of numbers
(i.e., application). Similarly, application for procedures, interpersonal skills, and attitudes
would require the learner to demonstrate the appropriate behaviors as opposed to describ-
ing or listing them (i.e., recall).

Expert’s Edge

How to Fit 25 Days of Training into 3
The training team at Perfect Software Corporation (not its real name) had a problem: It was
December and the rollout of PSC’s new software system for collaborative work groups was
scheduled for February 1. On that date, all PSC field engineers would assemble at headquar-
ters for their annual 3-day Field Service Convention. The training team’s mandate was to get
all 175 field engineers trained in how to troubleshoot the new system.

Using the classic methods of job task analysis, the team had identified well over 200
troubleshooting procedures. Details of each procedure varied based on the way the software
system was installed on a client’s network of mainframes. The team could see the disaster
coming: At the convention, they would have time to teach perhaps two dozen procedures,
at most. Months of agonizing service problems would result, and the hotline would be over-
whelmed with calls from field service technicians. Not a pretty picture!

I was called in to see if PLATO (a computer-based learning system) could help automate
the training. But it soon became clear that a computer-based training solution for teaching
over 200 procedures would be overwhelmingly large and expensive and would take months
too long to develop. There had to be a better way.

After a little dialog, a few additional facts emerged:

• The new system consisted of 10 major modules. Clients would install them on their
mainframe networks in different ways. Almost all of the procedures involved failures
or conflicts of communication between the modules.

• The field technicians were already certified network engineers, with experience in trou-
bleshooting network problems.

The principles of problem solving, grounded in cognitive psychology, look like they might
apply here, I thought. One of these principles is that expert problem solving is the ability to
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manipulate a mental model of the system to predict what kinds of faults could cause the
observed symptoms.

I reasoned that our instructional strategy should focus on the mental model, not the
individual procedures. The strategy had three basic steps:

1. Teach the technicians the functions of each kind of system module and how the
modules communicate when performing various tasks.

2. Point out that, in a client’s installation, any module could reside on any mainframe in
a network, and more than one instance of a module was allowed in order to assure
fast performance. In short, we would teach how the system worked normally.

3. Finally, we would give the technicians practice in manipulating their mental models of
the system to predict probable causes of symptoms. In other words, the technicians
would be asked to predict and explain how and why the system behaves as it does
when it doesn’t work. We would be careful to select a range of symptoms that would
involve every kind of communication and every kind of communication fault possible
for each communication. A few of the symptoms would be used as case studies to
illustrate, and the rest would be used in practice and tests.

The team estimated that this training could easily be completed by the end of the second
day of the conference. That would leave the third day for proficiency testing, certification on
the new system, and remedial tutoring as needed. Not only did this instructional strategy save
training time, but it also solved another problem: The product was expected to evolve right up
to product release, so the details of the more than 200 troubleshooting procedures were not
stable. Visions of being overwhelmed by last-minute revisions to the training concerned the
team. By emphasizing the basic structure of the system, however, last-minute training updates
could be expected to be minimal. Because technicians could practice with a stand-alone real
installation that could be “broken” as needed for training, training materials didn’t need to
include these details. Furthermore, it was likely that, in the future, technicians could easily
master product upgrades with no further procedure training; only a brief orientation to new
features would be needed.

Rob Foshay is principal at Foshay Group and practice leader at the Institute for Performance Improvement. His 30
years of experience in educational technology included technology management, instructional design, and human
performance technology at the secondary and postsecondary levels and in industry, with particular interest in teaching
and assessment of expertise and high-level problem solving. He served as chief instructional architect of the PLATO
learning system for 15 years.

The remainder of this chapter presents a series of heuristics based on the research
literature. Heuristics present a problem-solving strategy, rather than a set of rules, that allows
for a flexible approach that you can refine and modify with each new experience.

Thus, we encourage you to develop your own set of heuristics to expand and modify
based on experience and your interpretation of the research literature. These prescriptions
represent a number of heuristics based on behavioral and cognitive research for each of the
content–performance matrix cells in Table 7.2. A prescription is designed for each of your
objectives based on the type of performance (i.e., recall or application) and content type,
and it is included as part of the instructional design plan. Each prescription has a minimum
of two parts: (a) a description of how the information is initially presented to the learner
and (b) the generative strategy to increase the depth of processing. The initial presentation
is a means of structuring the information from your task analysis for the learner in a form
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that facilitates learning. Design of the initial presentation must consider what information
is needed (e.g., definitions, examples, cues, steps) to achieve the objective and how best to
present it (e.g., model, pictures, narrative). The generative strategy incorporates one of the
four groups of generative strategies identified by Jonassen (1985) to help the learner make
the necessary connections between existing knowledge and the new knowledge.

Prescriptions for Teaching Facts
A fact is a statement of association between two things (e.g., “The earth is 92.96 million miles
from the sun” “The life span of a dragon fly is 4 to 7 weeks” “The average age of marriage
for males is 28.2 years”). Facts can only be recalled—they have no specific application (see
Table 7.2). The prescriptions in Table 7.3 describe how to present a fact to the learner for
optimum learning when the objective is classified as factual content and the desired perfor-
mance is recall.

Concrete facts are those that you can sense, such as “fire trucks are red.” For concrete
facts, the initial presentation should provide the student with experience with the objects of
the fact (see Table 7.3). For example, to teach the fact that tomato sauce is red, you might
open a can of tomato sauce and let each learner see the color. In contrast, abstract facts
cannot be observed or experienced. When teaching abstract facts, the designer should first
attempt to find a concrete representation of the fact (e.g., a picture or other artifact) for
the initial presentation. To teach the learner that the capital of Indiana is Indianapolis, you
might present a map of Indiana with only Indianapolis identified. The map forms a concrete
representation of the fact.

Applicable generative strategies for learning facts are rehearsal/practice, elaboration,
and the development of mnemonics (see Table 7.3). A rehearsal/practice strategy might
involve covertly rehearsing by simply repeating the fact mentally, overtly practicing by writ-
ing the fact, or answering questions related to the fact. Elaboration can include answering
questions about why a fact is true or explaining relevant information such as the importance
or context of the fact.

Mnemonics are devices that help recall facts. Putnam (2015) identifies single-use
mnemonics such as learning FACE for musical notes and repeated-use mnemonics such
as method of loci where the learner associates an item to remember with a component
of a mental map of house (e.g., flour with the sofa). Consider another example of a

TABLE 7.3
Example Fact Strategies

Factual Content Example Initial Presentation and Generative Strategy

Concrete facts McIntosh apples
are red.

Show a McIntosh apple and ask for the color. Allow for
practice/rehearsal by showing the color and asking which
apple is that color or by naming the apple and asking for its
color.

Abstract facts The airport code for
Memphis is MEM.

Show a luggage tag with MEM and explain that it indicates
“Memphis.” Allow for practice/rehearsal by showing the tag or
the word Memphis and asking for the city or code.

Lists The lines of the musical
staff are EGBDF.

Show a musical staff with each line labeled. Provide students
with this mnemonic to practice: “Every Good Boy Does Fine.”
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single-use mnemonic. Photography students must often learn the primary colors and their
complements (red–cyan, blue–yellow, and green–magenta). A simple mnemonic (red cars
by General Motors) will help the learner recall the colors later. The instruction can prompt
the learner to generate a mnemonic (e.g., “Can you think of a picture that will help you
remember that cotton is the main export of Egypt?”), or the instruction can introduce
and provide directions on how to use a mnemonic (“You can use the word FANBOYS to
remember the seven conjunctions—for, and, nor, but, or, yet, and so”). For example, students
who were provided with a mnemonic recalled more information than students who studied
without guidance (Rummel, Levin, & Woodward, 2003; Soemer & Schwan, 2012) and
students who generated mnemonics performed better on recognition tasks as compared
to other strategies (Kuo & Hooper, 2004). Some research suggests that student-generated
mnemonics are more helpful than provided mnemonics (Bloom & Lamkin, 2006).

Another useful approach is elaborative interrogation (McCrudden & Schraw, 2007;
O’Reilly, Symons, & MacLatchy-Gaudet, 1998; Ozgungor & Guthrie, 2004; Woloshyn, Paivio,
& Pressley, 1994), in which the learner is asked to explain why a fact is true. For example,
if you are teaching students that they must wear safety goggles in the work area, you might
ask them to explain why it is important for them to wear the goggles. Answering this ques-
tion requires them to relate this new fact to knowledge they already have, which is a gen-
erative activity. Another strategy is to embed the elaborative interrogation strategy into a
technology-rich environment, where it can prompt the learner to provide explanations by
answering why questions at appropriate points in the instruction (Cuevas & Fiore, 2014;
Poitras, Lajoie, & Hong, 2012). Elaborative integrations allow the learner to create links
between the new information and the information recalled from long-term memory.

Mnemonics; however, should be used with caution. That is, they are not a substitute for
understanding the content. Students should first develop an understanding of the content
and then learn the mnemonic to help them recall the content (Putnam, 2015). For example,
in our example with the mnemonic Red Cars By General Motors, it would be best to be
sure that students understand the concept of primary colors and their complements before
teaching the mnemonic.

Let’s return to the example of wood fasteners introduced in Chapter 4. Assume you
are designing a unit of instruction for employees of a newly opened hardware store. One of
the objectives is to teach the fact that most screws are made of steel. To teach this fact, you
might start with a picture of a steel screw and text stating that screws are made from steel.
Your instructional strategy, then, gives the fact (screws are made from steel) and a concrete
representation of the fact (the steel screw). Note that this strategy does not teach the concept
of a screw; rather, you are teaching a fact of its composition. Your generative strategy might
involve having the learner write this fact 10 times on a sheet of paper (i.e., practice) or
explain why screws are often made from steel (i.e., elaborative interrogation).

Prescriptions for Teaching Concepts
A concept is a category used to group similar ideas or things (e.g., jewelry) to organize knowl-
edge. Concepts are representations that reflect the structure of the real world (Goodman,
Tannebaum, Feldman, & Griffiths, 2008). Performance for a concept can be either recall,
such as stating its definition, or application, such as identifying new examples of the con-
cept (see Table 7.2). Recommended recall strategies for a concept are the same as those
used for a fact: repetition, rehearsal, review, and mnemonics. Hannon (2012) suggests using
a differential-associative process when teaching the definitions of two closely related con-
cepts, such as planet rotation and revolution. The strategy requires the learner to identify
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two differences between the concepts and then relate each associated feature to the relevant
concept.

However, just learning the definition of a concept does not prepare the learner to
identify new instances of the concept in the real world. For example, a law professor might
teach only the formal definition of a tort. By simply stating the definition, a student could
pass the test. When in practice, however, the new lawyer might not recognize an instance of
a tort presented by a client and thus fail to file the appropriate type of suit, resulting in a
dismissal.

The instructional strategies for application-type performance, summarized in
Table 7.4, are described next. The initial presentation of the concept includes the concept
name, definition, and the best example (Tennyson & Cocchiarella, 1986) that illustrates the
category, such as a diamond ring for the concept jewelry. Additional examples of the concept
are then presented to refine the category further (e.g., necklaces, bracelets, earrings), as
are nonexamples of the concept (e.g., silverware, figurines). For abstract concepts such
as hydrocarbons, salts, and covalent bonds in chemistry, molecular models are often used to
illustrate the different types of chemical bonds. Similarly, a number of Ping-Pong balls can
be glued together to illustrate the concept of hole in a chemical structure. These models
can be physical models or they can be created as part of a multimedia unit of instruction.

If the purpose of the objective is simply to remember the concept (e.g., “define
herbivore”), then the same generative strategies recommended for a fact are applicable
to the recall of a concept. Students could use a rehearsal/practice strategy or develop a
mnemonic to help them recall the definition of the concept. When the objective is to
apply the concept then, an elaborative interrogation approach can also be used, such
as answering questions (Martin & Pressley, 1991; Menke & Pressley, 1994) or prompts,
such as identifying examples that confirm the learner’s interpretation (Hannon, Lozano,
Frias, Picallo-Hernandez, & Fuhrman, 2010). Both integration and organization strategies
are useful for facilitating generative learning of concepts for application. An integrative
strategy might have the learners generate new examples and nonexamples of the concept
by making two columns on a piece of paper and writing examples in one column and
nonexamples in the other. Recent research by Rawson and Dunlosky (2016) demonstrated
the effectiveness of generating new examples along with restudying the definition of a
concept as compared with only restudying definitions of concepts. For example, provide
students with a tool catalog and have them circle examples of all the wrenches. Students
would need to discriminate between wrenches and pliers (two related concepts), both of

TABLE 7.4
Example Concept Strategies

Concept Example Strategy Initial Presentation and Generative Strategy

Open-end wrench Integration Present the student with the concept name, definition, and best example
of the concept.

Provide the student with a catalog of tools, and ask the student to
identify examples of open-end wrenches.

Box wrench Organization Present the student with the concept name, definition, and best example
of the concept.

Ask the student to list the characteristics of a box wrench and compare
the box wrench to the function of other wrenches and pliers.
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which are used to grip nuts and bolts and discriminate from screwdrivers and hammers
that are unrelated to the concept of wrenches. Organizational strategies include analysis
of key ideas, categorization, and cognitive mapping. A strategy to induce the learners to
analyze key ideas might ask them to identify the features (i.e., critical attributes) that define
the concept. The instruction could direct the learner to use a categorization strategy by
presenting the learners with a list of examples and nonexamples. Similarly, Hamilton (2004)
found that asking students to describe the similarities and differences between concepts was
beneficial. The learners would identify those items that are examples. More recent research
suggests that having students engage in argumentation—that is, answering questions
others pose about a concept or about members of “class” (e.g., elaboration)—supports the
learning of the concept (Asterhan & Schwarz, 2008). This research found that the use of
argumentation was most effective when it was done with a peer rather than individually.
Finally, concept mapping is another strategy used with concept learning (Jonassen, 2006).
However, more recent research suggests concept mapping is not an effective strategy for
concept learning (Karpicke & Blunt, 2011; Lechuga, Ortega-Tudela, & Gomez-Ariaz, 2015;
Roediger & Karpicke, 2006). Table 7.4 provides examples of how a designer might use an
integration and organizational strategy to design the instruction to teach two concepts.

Consider another objective from the example training unit on wood fasteners. The
objective is to have the learners identify various types of screws. For your initial presentation,
you would select the one best example (e.g., a flat-head wood screw) and present it as an
example of a wood screw. The presentation would then include various types (e.g., oval-head,
round-head, and Phillips-head) and sizes of wood screws. Nonexamples could include bolts
and sheet-metal screws.

If the intent of this objective is to have learners identify a screw for a customer who
needs a replacement for a stripped one or additional screws of the same or different size,
you might choose an organizational strategy (see Table 7.4). Organizational strategies help
the learner transform the new information into a more easily remembered form by having
the learner classify new examples. This approach matches your objective of having the stu-
dent identify examples of screws. Your instructional strategy, then, is to send the learners
through the store and have them select 25 different packages of screws, which will require
them to actively process the content and classify each package as either screws or non-screws
(e.g., tacks).

Prescriptions for Teaching Principles and Rules
A principle or rule is a statement that expresses a relationship between concepts, such as
“The sum of the angles in a triangle is 180 degrees.” The type of performance for learning
a principle or rule can be either recall or application (see Table 7.2). Principle application
includes both explanation of the effect of the rule and prediction of consequences based on
the rule.

There are two general approaches to principle and rule learning that are appropriate
for the initial presentation (Markle, 1969). The first, RUL-EG, includes a statement of a
rule followed by several examples. Using the RUL-EG approach, the instruction begins
with a statement of the rule or principle (e.g., “The sum of the angles in a triangle is
180 degrees”) and then provides several triangles with the angle measurements listed and
summed. A second, more active learning approach is EG-RUL, which provides the learner
with several examples (e.g., the triangles with their angles summed) and asks the learner
to generate the rule (see Table 7.5). A meta-analysis comparing EG-RUL and RUL-EG
found that EG-RUL is more effective for promoting deep understanding and generalization
(Alfieri, Nokes-Malach, & Schunn, 2013).
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TABLE 7.5
Example Principle and Rule Strategies

Rule Example Strategy Initial Presentation and Generative Strategy

Brush painting requires
one-third more labor than
spray painting.

RUL-EG and integration State the rule and then show examples.

Have the learner complete a table illustrating
the required time for each painting method.

A higher gear ratio is harder
to pedal.

EG-RUL and integration Have the student try pedaling three different
gear ratios. Ask the student the relationship
between the three gears.

Have the learner complete a table indicating
the relative effort needed to pedal each gear
ratio.

Fusion welding is used when
the base metal and weld
metal colors must match.

EG-RUL and
organizational

Show examples of fusion welding and bronze
welding. Ask the student to generate the rule.

Ask the student to identify the visual
differences between the two.

Have the student develop a decision tree for
selecting the welding process.

Metal expands when heated. EG-RUL and elaboration Show an example of a cookie sheet warping in
an oven. Ask the student to explain what has
happened.

Have the student explain why a bridge has
expansion joints.

Have the student predict the effect of
temperature on the expansion joints.

If the purpose of the objective is simply to recall the principle or rule, the initial presen-
tation strategy would be either an example or demonstration of the rule for the learner. The
generative strategies are the same as those recommended for a fact. For example, the learner
might employ a covert rehearsal strategy of repeating the rule or an elaboration strategy of
explaining why the rule is true. Integrative, organizational, and elaboration strategies can
facilitate generative learning of principles and rules. Using an integrative strategy, the learn-
ers can paraphrase the principle using their own words or generate examples—of different
types of triangles, for instance—to illustrate the principle (Morrison, Bol, Ross, & Watson,
2015). An organizational strategy might include having the learners identify key components
of the principle and then compare the principle to similar principles (e.g., the number of
degrees in a square). An elaborative strategy might ask the student to develop a diagram that
explains the principle. Another approach is to require the students to develop an argument
(e.g., explain why something happened; Jonassen, 2006; Wiley & Voss, 1999). Returning to
the example unit on wood fasteners, the next objective is to learn the rule that a nail should
be driven through the thinner piece of wood into the thicker piece. The student will use this
rule to explain to customers how to select the size of the nail. Table 7.5 illustrates the use
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of the RUL-EG and EG-RUL initial presentation strategies and the use of integration and
elaboration generative strategies.

The fourth suggestion, EG-RUL and elaboration, would be selected because this
strategy is most similar to the job performance condition of explaining this principle to the
customer. An elaboration strategy encourages the learner to add more information to
the content, such as explaining why the rule works in a specific instance, which makes the
content meaningful (Wiley & Voss, 1999). Thus, providing both an initial presentation and
a generative strategy (e.g., guidance) are necessary for learning. A meta-analysis conducted
by Alfieri, Brooks, Aldrich, and Tenenbaum (2011) found that guiding learners to discover
a principle was more effective than explicit instruction or discover (implicit) learning.

The initial presentation of the rule could show several mocked-up pieces of wood nailed
together. The learners would then be asked to identify which piece of wood to drive the nail
into first (i.e., EG-RUL). An alternative would be to have the learners nail several thin and
thick pieces of wood together to observe the results. The generative strategy (i.e., elabo-
ration) would ask the learners to draw a diagram for a customer to explain how to nail a
1′′ × 6′′ × 6′ fence piece to a 2′′ × 4′′ fence rail.

Prescriptions for Teaching Procedures
A procedure is a sequence of steps the learner performs to accomplish a task, such as thread-
ing a needle or solving a calculus problem. Like concepts and principles, the performance
for a procedure can take the form of recall or application (see Table 7.2). Recall perfor-
mance requires the learner to list or describe the steps of the procedure, whereas application
requires the learner to demonstrate the procedure. The generative strategy for the applica-
tion of a procedure involves two steps, which include the development of a mental model and
then practice. The prescriptions for procedures are summarized in Table 7.6. The following
sections describe the strategy design for cognitive procedures and psychomotor procedures.

TABLE 7.6
Example Procedure Strategies

Procedure Example Strategy Initial Presentation and Generative Strategy

Removing and installing
piston rings

Demonstration,
organization, elaboration,
practice

While watching a video recording of the process,
students are encouraged to take notes on each
step.

After viewing the video, students are encouraged
to develop a mental image of the positioning of
the piston ring expander for removing and
installing the rings. Then they are encouraged to
practice the procedure on an engine.

Calculating the amount of
paint needed to paint a
house

Demonstration,
organization, elaboration,
practice

Students are presented with a worked example
that illustrates how to calculate the amount
needed using the square footage of the house and
coverage of the paint.

Learners are then encouraged to paraphrase the
steps for doing the calculation. Last, they are
given three examples and asked to calculate the
amount of paint needed. When they complete an
example, they compare their work against a
worked example of the problem.
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Cognitive procedures The initial instruction is the demonstration, or modeling, of the pro-
cedure. Because cognitive procedures are not directly observable, the instructional designer
must find a means of representing the procedure for the learner. The initial presentation
is particularly important when learning cognitive procedures because well-developed
conceptual knowledge is essential for effective learning of the procedure (Rittle-Johnson,
Siegler, & Alibali, 2001; Rittle-Johnson, Star, & Durkin, 2009) although recent research sug-
gests that procedural knowledge can also enhance conceptual knowledge (Rittle-Johnson,
Schneider, & Star, 2015). Worked examples (see Table 7.7) are one method used to teach
cognitive procedures, such as solving a math problem (Sweller & Cooper, 1985; Van Gerven,
Paas, van Merriënboer, & Schmidt, 2002; van Merriënboer, 1997), English literature using
model essays (Kyun, Kalyuga, & Sweller, 2013), and in troubleshooting (van Gog, Kester, &
Paas, 2011; van Gog, Paas, & van Merriënboer, 2006). The worked example shows each step
of the problem-solving process. A learner studies the problem by working through each
step of the example.

If the purpose of the objective is simply to recall the procedure, the initial strategy
would be an example. The generative strategies (e.g., recall, rehearsal of step names,
mnemonics) would be the same as those recommended for a fact. For example, you might
suggest a verbal mnemonic to help the learner remember either the steps or possibly a rule
associated with a step.

The generative strategy for an application performance involves two steps. First is the
development of a mental model. The learner starts by either paraphrasing the procedure or
using an elaboration strategy to embellish the processes such as using their own observations
of the process. Another approach is to prompt learners by asking them, “Can you create a
list of steps in your mind that you will follow to complete this task?” Or the instruction could
direct the learner to describe the model’s behavior or the process (Bandura, Grusec, &
Menlove, 1966). Then, the learners are encouraged to practice the steps mentally through
the development of mental images they would use to apply the procedure. Second, the
instruction must provide the learner with practice in applying the procedure (Hazeltine,
Aparicio, & Weinstein, 2007). One approach is the presentation of similar example

TABLE 7.7
Worked Example

Problem: In baking a cake, the baker must combine 4 parts flour with 1 part milk. This particular cake will use
16 cups of flour. How much milk needs to be added?

Solution: Let’s make 4 the number of cups of milk that are needed. It is the unknown quantity. Now let’s
summarize the problem information in a table.

Recipe Baker’s Cake

Flour 4 parts 16 cups

Milk 1 part y cups

Note that to solve the problem, you need equal ratios of milk to flour. Thus,

1/4 = y/16
16 = 4y
4 = ya

The baker needs 4 cups of milk.

a If the designer were to use fading, this last step would be omitted, and the learner would need to provide the answer from the
final step. This process could be repeated several times until the learner could solve the problem.
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problems for practice. More recent research suggests that worked examples are more
effective if the prompts are faded (Atkinson & Renkl, 2007; Eiriksdottir & Catrambone,
2011; Gerjets, Scheiter, & Schuh, 2008; Renkl, Atkinson, & Grobe, 2004). For example, for
the first problem, the last step is removed, and the learner must complete the final step of
the problem. For each additional example, one or two additional steps are removed from
the worked example, which the learner must complete. In a classroom, the instructor can
provide feedback, and model answers or checklists for feedback are provided in a self-paced
environment. The use of fading, rather than simply the solving of more conventional
problems, can also improve problem-solving skills in the latter stages of learning (Renkl
et al., 2004). When first learning a cognitive procedure, the addition of explanative
instruction helps the learner understand the procedure (Wittwer & Renkl, 2010). Similarly,
having the learner explain the procedure is also effective (Atkinson, Renkl, & Merrill, 2003;
Curry, 2004; Pine & Messer, 2000; Rittle-Johnson, 2006) and reduces the need to include
explanations because of the generative nature of the self-explanations. Designer-provided
explanations help the learner understand the procedure (conceptual knowledge) rather
than how to perform the procedure. An advantage of including the generative strategy is
that it makes learning the procedure active rather than passive (Atkinson & Renkl, 2007).

Psychomotor procedures The initial presentation strategy for psychomotor procedures also
involves modeling, or demonstrating, the task. For tasks involving psychomotor skills, the
demonstration may need to have motion (e.g., a live demonstration or a video recording),
or a series of still pictures may be adequate. Motion is often required when teaching complex
psychomotor tasks or when teaching psychomotor tasks to naive learners. A skilled individ-
ual, such as an experienced car mechanic, may find a series of still pictures (see Figure 8.4)
adequate to learn a familiar procedure (e.g., replacing the brake pads on an automobile).
A naive learner who is unfamiliar with a task such as replacing the battery of a key fob for
a car might find a more realistic demonstration, such as a video recording or streaming
video, more beneficial because it helps develop a model for executing the task. The initial
learning for a psychomotor procedure is enhanced by encouraging the learner to develop
mental images of the procedure and by adding verbal labels to the steps (Anshel & Singer,
1980; Bandura & Jeffery, 1973). The process of developing a mental image is referred to as
symbolic mental rehearsal and involves having the learner develop a verbal model (e.g., sym-
bolic) of the process and then mentally practice through the association of mental images
with the steps (Decker, 1980). Symbolic mental rehearsal affects the learning of both the
psychomotor skill and the related content (Davis & Yi, 2004). For example, when teaching
computer skills with modeling, the learner would grasp not only where the control key is
located but also the fact that that it is pressed at the same time as the “S” key to save a docu-
ment. An analysis of 117 studies found that use of modeling and mental practice was a highly
effective instructional strategy (Taylor, Russ-Eft, & Chan, 2005).

One procedure consists of a series of if–then statements (Eley & Norton, 2004). Eley
and Norton suggest using the sequence of the cue (IF) followed by the action (THEN) for
the initial presentation when teaching a procedure. For example, if you were training a new
group cable technical support representatives, then they will need to diagnose and suggest
solutions to common problems. If a customer calls and reports a frozen picture the first
step is to reboot the cable box by unplugging the power cord. Thus, you might include the
following in the initial presentation: “If the picture is frozen, then direct the customer to
reboot the cable box by unplugging the power cord for 1 minute.” This statement is more
effective than, “Have the customer reboot the cable box by unplugging it for 1 minute when
the picture is frozen.” The first example uses the if–then format (IF the picture is frozen,
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TABLE 7.8
Wood Fastener Worked Example

Problem: Determine the length in inches of a 9d (penny) nail.

Solution: Divide the penny size by 4 and add 0.5 in.

9d ÷ 4 = 2.25 in.

2.25 + 0.5 = 2.75 in.

THEN reboot . . . ), whereas the second example uses a then–if sequence ([THEN] use IF it
is . . . ).

Again, the generative strategy involves two steps. First, there is the mental rehearsal.
The learners are encouraged to develop a verbal model of the procedure, paraphrase the
procedure, identify key steps, or elaborate on the steps of the procedure (e.g., connecting
cues or decisions to each step). Then they are encouraged to mentally practice the procedure
through mental images, or simply creating a movie in their mind. Second, the learners are
encouraged to practice the procedure, using either a simulator or the materials and equip-
ment in a real or realistic setting. Feedback can be provided by an instructor, samples for
comparison, or a checklist. If the objective is recall performance, then the generative strate-
gies are the same as those recommended for a fact (e.g., recall, rehearsal of step names,
mnemonics).

The sample wood fastener unit has an objective of converting the length of a nail given
in pennies to inches. The initial presentation is a worked example that illustrates the steps
(see Table 7.8). The generative strategy involves two steps: (a) Ask the learners to paraphrase
the procedure and practice mentally, and then (b) provide the learner with five problems to
solve. The learners will then compare their answers with a worked example of each problem
for feedback.

Prescriptions for Teaching Interpersonal Skills
Interpersonal skills deal with the development of communication skills. Performance for
interpersonal skills is either recall or application, with a primary emphasis on application
(see Table 7.2). The strategy for designing instruction for interpersonal objectives, based
on Bandura’s (1977) social learning theory, involves four steps. The first step is the initial
instruction that presents the model to the learner. Models of the interpersonal behavior
(e.g., how to coach an employee who has difficulty working with other team members) are
usually presented as live demonstrations, role-plays, videos, or printed scenarios. As part of
the observation process, the learner’s attention may need to be directed to identifying key
steps of the behavior as a generative activity (see Table 7.9).

The second step is to help each learner develop verbal and imaginal models of the
behavior. A verbal model is derived from the key steps—the process (e.g., modeling) can
be paraphrased, or a cognitive map can be developed showing the relationship between
the steps. The imaginal model is developed either by offering the learner an image (e.g.,
“Remember how the manager focused the employee’s attention on the primary issue?”) or
by directing the learner to develop an image of the behavior. The third step involves provid-
ing for mental rehearsal (i.e., covert practice) of executing the skill. Strategies for mental
rehearsal can include examples or case studies presented in print or on video that prompt
the learners to determine how they would respond. During this practice, learners use both
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TABLE 7.9
Example Interpersonal Skills Strategies

Interpersonal Skill Example Strategy Implementation

Facilitate a group problem-
solving meeting

Model Show students a video of a facilitator
demonstrating the appropriate behaviors
for a group.

Verbal and imaginal
models (organization)

Have students identify the key behaviors
and when they are used.

Mental rehearsal
(elaboration)

Provide students with several instances
that require the application of a facilitative
behavior, and ask them to imagine how
they would react to these.

Overt practice Provide opportunities for each student to
facilitate a group as part of a role-play.

the verbal and imaginal models they have created. The fourth is setting up overt practice,
which can include role-plays involving two or more learners. Some environments might allow
the development of interactive programs that present a situation, allow the learners to select
a response, and then show the effects of the response.

Feedback in the development of interpersonal skills can take two forms. First is the
after-event review (also known as after-action review or incident review), where the instructor
discusses the individual’s performance during practice. An equally effective technique is for
the student(s) to watch a video of someone else’s performance (Ellis, Ganzach, Castle, &
Sekely, 2010; Taylor et al., 2005). Research suggests that reviews of the performance should
take place after rather than before the practice.

If the purpose of the objective is simply to recall the interpersonal skill, the initial
strategy would be a video or role-play. The generative strategies are the same as those rec-
ommended for a fact (e.g., rehearsal of the step names, practice in reciting the names,
mnemonics).

The sample unit on wood fasteners includes a unit on sales techniques. One of the unit’s
objectives is for the student to demonstrate how to greet a customer correctly. The first step of
the strategy is for the learner to view a video in which an expert demonstrates how to greet a
customer. During a second viewing of the video, words describing each of the steps for greeting
a customer (e.g., making eye contact, smiling, and a verbal greeting) are superimposed on
the video image to cue the student. The second step is for the learner to develop the verbal
and imaginal models. After viewing the video, students are asked to paraphrase the process
(i.e., create a verbal model). Next, they are directed to imagine themselves working in the
wood fastener department when a customer approaches them. They are then told to visualize
the scenario of greeting the customer in their minds (i.e., create an imaginal model).

Mental rehearsal, the third step, is accomplished by presenting the learners with three
scenarios of different situations (e.g., you are stocking new screws, you are busy with another
customer) and asking them to imagine how they would greet the customer. For the fourth
step, the learners are divided into pairs and directed to role-play the different roles of the
customer and sales associate as overt practice. As a fifth step, the designer might provide one
or more after-action review video recordings to help the learners refine their skills based on
the errors of others.
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TABLE 7.10
Example Attitude Strategies

Attitude Example Strategy Implementation

Discussion of work
projects with others
may be giving away
proprietary information.

Model Have two students role-play a casual
conversation between two individuals from two
different companies in which each describes a
problem he or she is having with a work project.

Develop verbal and imaginal
models (organization)

Have students identify the type of information
exchanged.

Mental rehearsal Provide students with several instances in
which (elaboration) they might inadvertently
give information away, and ask them to imagine
how they would react.

Overt practice Provide opportunities for each student to
practice the appropriate behaviors.

Prescriptions for Teaching Attitudes
An attitude consists of a belief and associated behavior or response. The strategy for teaching
(i.e., changing) attitudes is similar to the strategy for interpersonal objectives. Both are based
on Bandura’s (1977) social learning theory (see Chapter 14). The prescription for attitudes
is to model the behavior, develop the verbal and imaginal models, use mental rehearsal,
and provide for both covert and overt rehearsal (see Table 7.10). The last objective for the
example sales associates’ training concerns an attitude that all nails need to be weighed
accurately. If the purchase weighs more than marked, then the store loses money; if the
package weighs less than measured, then the customer loses. (Students learned how to weigh
the nails in an earlier unit.) The instructional strategy employs the same four steps used for
interpersonal skills.

In the first step, the instructor models how the exact weight of the nails is recorded on
the sales slip. Second, the learner identifies the consequences of over- and undercharging
the customer (i.e., creates a verbal model) and imagines the consequences of each action
(i.e., creates an imaginal model). Third, the learner practices the imaginal model. Fourth,
the learner practices the behavior of weighing the nails with an emphasis on marking the
sales slip accurately.

S U M M A R Y

1. To design effective instruction, the designer must concentrate on how to present each
individual objective in a manner that will help the learner achieve the objective. The
design of instructional strategies is the most crucial step in the process and the one that
can contribute the most to making the instruction successful. Unfortunately, however,
the design of instructional strategies is often the most neglected step of the instructional
design process. Often, we see a narrative of just steps in the task analysis, with no instruc-
tional strategies, or rote recall-type strategies when higher levels of learning are required.

2. Instructional strategies begin with determining the content and performance type of
each objective using the expanded content–performance matrix. This classification of the
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objectives helps the designer identify how the learner is to perform the behavior specified
in the objective and the type of content the learner must master. Specific strategies are
then prescribed for each cell of the content–performance matrix.

3. There are six categories of content. Facts are associations that learners recall. Concepts are
categories learners use to classify similar things or events, such as circles or strikes in base-
ball. Principles and rules are relationships between two concepts, such as “metal expands
when heated.” Procedures are sequences of steps a learner must follow to accomplish a
task. Interpersonal skills describe spoken and nonverbal communications. Attitudes are
predispositions a learner has toward an object, such as about wearing safety goggles when
using power equipment.

4. Each prescription involves two components. The first component is the initial pre-
sentation of the content for the learner. Our preferred form is direct, purposeful
(i.e., concrete) experience with the content. Typically, the prescriptions recommend
either hands-on learning experiences or the use of visuals or representations for abstract
ideas.

5. The second component of the prescription is a generative strategy to make the content
meaningful and to encourage active processing by the student. The generative strate-
gies include recall, integration, organization, and elaboration. These strategies are then
embedded—that is, made a part of the instructional unit—to encourage the student to
respond actively.

6. The prescriptions presented in this chapter form the basis of a set of heuristics for design-
ing instruction. Each designer should attempt to modify and expand these heuristics
based on experience.

7. The following steps describe how to design your instructional strategies:
a. Review each objective and determine in which cell it best fits in the performance–

content matrix.
b. Refer to the appropriate table of prescriptions in this chapter and select an initial and

generative strategy.
c. Develop the instruction, which consists of the initial presentation and the generative

strategy.

T H E I D P R O C E S S

The instructional design product from this step of the process is the strategy design for treat-
ing each objective. The instructional strategies provide a guide for developing the instruc-
tional materials presented in the sequence you specified in Chapter 6. You use the initial
presentation component to direct the development of the basic information for the objec-
tive. The generative strategy component provides the active learning aspect of the instruction.
Consider the instructional strategy as a blueprint for developing the unit. It should allow you
flexibility for creatively presenting the information interestingly, motivationally, and effec-
tively. Designing the instructional strategy requires that you integrate your creative skills with
the science of instructional design to create an approach that will help the learner under-
stand and learn the content and skills. Interesting strategies that have the flavor of a real-world
application not only motivate the learner but also make the instruction exciting.

Lean Instructional Design
The difference between information such as we might find in manual and instruction is the
use of instructional strategies that require more time to develop than just information. Going
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from the task analysis to developing the “instruction” will result in information rather than
instruction. Given the proliferation of documentation today, one should consider if there is
value in preparing another information manual.

For instruction that is delivered individually through print, computer, or the web,
it is important to develop appropriate instructional strategies to help the learner master
the objectives. An individual learning environment typically lacks much of the support of
face-to-face instruction. Thus, the learner depends more on the instructional strategies
when learning individually to develop an understanding.

If the content is delivered by an instructor, then a designer might shorten the design
phase by relying more on the instructor’s ability to translate the information into an instruc-
tional event. The effectiveness of relying on the instructor’s ability is dependent on the
instructor’s knowledge and skills in front of the classroom.

The prior steps such as defining the problem and analyzing the tasks are important to
the design process. Failure to provide an accurate and appropriate task analysis will result in
poor instruction. Similarly, the design of the instructional strategies is critical to the devel-
opment of instruction as opposed to information.

A P P L I C A T I O N S

Problem 1. As part of your job, you have been asked to review the design document for
a course on decision making. Your review of the objectives for the course indicates that the
learners will demonstrate how to use data to make decisions. Several of the objectives focus
on different types of decisions (e.g., regarding costs, sales, forecasting) the learners will need
to make using available data. As you review the instructional materials, you realize that all the
strategies are focused on memorizing either the steps for decision making or the types of data
that are available for managers. What would you recommend to improve the effectiveness of
the instructional strategies in this course?

Problem 2. Your technology company has recently hired a number of young profes-
sionals “to pave the way of the future” in information technology. The wise old CEO (she
is 31 years old) is genuinely interested in all her employees. Because everyone is paid an
excellent salary, she feels that the young staff should be educated in proper investment
strategies so they can have a comfortable life. She has personally asked you to design
an investment-training program and has hired a personal financial consultant as your
subject-matter expert (SME).

One of your tasks is to teach about bonds, mutual funds, and stocks. What type of
strategy would you design to teach this information?

A N S W E R S

Problem 1. There is an obvious discrepancy between the performance described by
the objectives—decision making—and the instructional materials, which are using strategies
to help the learner memorize the decision-making steps and other information. Assuming
that the client has already agreed with the problem-solving focus of the objectives, a differ-
ent set of instructional strategies that will support the development of the decision-making
skills is needed. A closer analysis of the objectives would probably indicate that they could
be classified as concept, rule, or procedure with application-level performance. Once you
have correctly classified the objectives, you can select the appropriate instructional strategies
that will develop application performance rather than recall performance. Because deci-
sion making is a procedure, you might consider adding an after-action review based either
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on individual performance or on having the learner(s) watch videos of others who have
attempted the same task (Ellis et al., 2010).

Problem 2. Bonds, mutual funds, and stocks are concepts. A concept-application strat-
egy will enable the employees to identify each type of investment. Your initial presentation
would include the name of the concept (e.g., bonds), the definition provided by the SME,
and a best example of the concept. You could use an integrative strategy that asks the learner
to identify new examples of each concept from various investment websites. This instruction
would address the current instructional goal: understanding the facets of investment options.
Subsequent units, if required by additional training goals, might then address applications,
such as choosing between investment options and buying and selling stocks.

Q U A L I T Y M A N A G E M E N T

The first question to ask is whether the instructional strategies really support the develop-
ment of the skills and knowledge specified in the objectives. The first application problem
(i.e., the decision-making course) illustrates instructional strategies that do not support the
development of the objectives. Your quality check should compare the strategies against the
objectives to determine whether your instruction will develop the appropriate knowledge
and skills. Consider, for example, a series of objectives that focus on teaching troubleshoot-
ing skills at the application level. The instructional strategies, however, focus on memorizing
faults and steps for troubleshooting. This mismatch between the objectives will not help
the learners achieve the objectives. If your objectives accurately reflect what is needed to
address the problem, then the instructional strategies must be revised. It is more time and
cost efficient to correct these mistakes before you have developed the materials.

The second question to ask is whether the objectives, content, and instructional strate-
gies address the instructional problem you have identified. We are always amazed at how
different individuals attempt to influence our design process and begin to move us away
from our original purpose. When this deviation occurs, it is often because we have accepted
personal viewpoints on what should be included rather than remaining focused on the prob-
lem and the instruction needed to solve the problem. This final check of the alignment of
your task analysis, objectives, and instructional strategies is needed before you begin develop-
ment of the instructional materials. Changes at this stage are relatively inexpensive compared
to major revisions of developed materials. Finally, review your instructional strategies and
sequencing. Is the logic of the sequencing still appropriate now that you have designed the
instructional strategies? If not, make the needed changes in the sequencing before beginning
the development work.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

Instructional Strategies
Now that the task analysis and objectives are complete, you’re ready to engage in designing
the instructional strategies. For each objective, think about how to actively engage the learner
with the material (i.e., identify one or more generative strategies). Here’s your strategy design
document:

Objective 1
After completing this unit, the learner will correctly state the three components necessary
to start a fire. (Principle/Recall)
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Initial presentation First, present three components of combustion as a graphic show-
ing three sides of a triangle. Second, present common examples that the learner could
encounter in the workplace (e.g., paper as a fuel source, oxygen, and cigarette as a heat
source). Third, describe how fire extinguishers remove one of the three components of
combustion (e.g., a dry-chemical extinguisher removes oxygen).

Generative strategy Have the learners develop a mnemonic to help them remember the
three components needed for a fire.

Objective 2
Given an example of a fire, the learner will correctly classify the class of fire. (Concept/
Application)

Motivational strategy Ask the learner to speculate on what would happen if a water extin-
guisher were used to fight an electrical fire.

(This scenario demonstrates why understanding the fire classes is important and thus
places the instruction in context.)

Initial presentation Present a definition of each class, the title for the class, and an example
of a fire in the class (Class A, paper, wood, and cloth; Class B, gasoline, oil, and grease; Class
C, electrical equipment; Class D, metals: magnesium, aluminum).

Generative strategy Ask the learner to classify new examples of materials into the appropri-
ate fire class (e.g., acetone, magazine, alcohol, clock radio).

Objective 3
Given a variety of fire extinguishers, the learner will correctly identify each type of fire extin-
guisher. (Concept/Application)

Initial presentation Present the name and a description of each type of fire extinguisher
followed by an example of each. Highlight features that are unique to each type of extin-
guisher (e.g., a water-filled extinguisher looks like a metal can and has no pressure gauge; a
dry-chemical extinguisher always has a pressure gauge; a carbon dioxide extinguisher has a
cone-shaped nozzle).

Generative strategy Show pictures of extinguishers in various workplace settings (e.g., hall-
way, kitchen, mailroom, garage, etc.) and ask the learner to identify the extinguisher type.

(This generative activity also enables the learner to recognize places where various types
of extinguishers are commonly found.)

Objective 4
Given a description of the combustible material in a fire, the learner will select the correct
fire extinguisher to extinguish the fire. (Principle/Application)

Initial presentation Restate the importance of matching extinguisher type to fire type. Iden-
tify types of fires each type of extinguisher is designed to extinguish (e.g., water-type extin-
guishers fight Class A fires; carbon dioxide extinguishers fight Class BC fires; dry-chemical
extinguishers fight Class ABC fires).

(This objective synthesizes content knowledge from objectives 2 and 3.)
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Generative strategy Give the learner several fire scenarios and ask the learner to select an
appropriate type of fire extinguisher (e.g., “Given a grease fire on an electric stove, what type
of extinguisher would you use?”).

Objective 5
The learner will describe the appropriate response to fire in an office setting. (Proce-
dure/Recall)

Initial presentation Describe step-by-step emergency procedures. Explain why following
the procedure is critical. Describe the criteria for evaluating the risk of attempting to fight
the fire using a fire extinguisher. Use illustrative example cases describing errors made by
well-intentioned people that resulted in personal harm.

Generative strategy Show brief video vignettes of fire situations. Ask the learner how he
or she would respond. In the initial vignettes, the video segment will show individuals incor-
rectly responding to fires. Ask the learner to identify the procedural errors. In more advanced
video vignettes, no responder will be shown, and the learner will describe actions as well as
how he or she evaluated the risk of fighting the fire.

(Ideally, the learner would demonstrate the procedure, but the designer has deter-
mined that this is not feasible in a classroom setting and given the time constraints. This is
why the verb describe, rather than demonstrate, is used in the objective. The video vignettes will
enable the learner to walk through the procedure.)

Objective 6
Given a dry-chemical multiclass fire extinguisher and a fire burning in a trash container full
of paper in an office setting, the learner will extinguish the fire by correctly using the fire
extinguisher. (Procedure/Application)

Initial presentation Using streaming video, demonstrate holding, aiming, and discharging
a generic multiclass extinguisher. Emphasize aiming the extinguisher at the base of the fire
and using a sweeping motion. Demonstrate how far away to stand from the fire. Then show
variations in holding and using a carbon dioxide and water-type extinguisher.

Generative strategy First, the learner visualizes how he or she would hold and use each type
of fire extinguisher. Second, in a carefully controlled outdoor environment, each learner
practices holding, aiming, and discharging a multiclass extinguisher. Next, the learner prac-
tices using a carbon dioxide and water-type extinguisher.

(Some designers think about instructional strategies as consisting of (a) presentation,
(b) practice, and (c) feedback. Experienced designers also think about learner motivation
and the real-world context to ensure that the instruction links directly to the workplace
performance requirements. In addition, it is also important to consider how the learner
will receive feedback after completing each generative strategy. Last, in this example, the
designer saves design time by determining the instructional sequence and the instructional
strategies simultaneously.)
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C H A P T E R 8

Designing the Instructional
Message

GETT ING STARTED
You have worked diligently on an instructional project that includes both print materials and
a multimedia unit. You have carefully designed the graphics, pages, and screens for the mul-
timedia unit, including an easy-to-use navigation system. At the last minute, your manager
decides that your project is just the thing to showcase the training department. He makes
arrangements for you to meet with a production company that promises to transform your
materials into something to rival the latest video games and a slick magazine. During your
first meeting with the production team’s graphic designers and programmers, you explain
your design scheme for the text, which includes headings and typographical variations and
your user-tested screen design with an easy-to-use navigation plan. You also stress the impor-
tance of keeping the graphics very simple so as not to confuse the learner with too much
detail. The graphic designers and programmers agree and promise to follow your sugges-
tions. Two months later you receive the page proofs from the production house and a DVD
with multimedia instruction. After a cursory examination, you can find absolutely no trace
of the original structure that you conveyed to the graphic designers. In addition, the artists
have turned your carefully crafted drawings into balloon-style cartoons, which detract from
the potential dangers of working with high-voltage electrical equipment. In fact, the unit
looks more like something created by your 6-year-old nephew for his social studies assign-
ment than a slick magazine. Your multimedia unit looks like a PG-13 video game gone crazy,
with no discernible navigation system, and the narration scrolls across the screen as it is read
by someone who would do better on a comedy channel than the local high school’s radio sta-
tion. Having seen the invoice included with the work, you wonder if you should mention the
problems to your manager. Assuming that you have your anger and surprise under control,
how would you approach this problem and correct it?

Thus far, we have focused on defining the problem and content, defining the char-
acteristics of our audience, specifying the objectives and sequencing, and designing the
instructional strategies. The next step is to prepare the instructional materials by translat-
ing the instructional design (ID) plan into a unit of instruction. Translating the plan into
an effective instructional unit requires more than simply “writing” the instruction. Effective
instruction is developed by carefully structuring and presenting materials that both engage
the learner and signal the important points. Now that we have determined the content and

170
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QUESTIONS TO CONSIDER

‘‘What is the best way to introduce the content to a learner?”

‘‘What is the best way to implement your instructional strategies?”

‘‘How can you cue the learner to the most important information?”

‘‘Should you use pictures with your instruction?”
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strategies for the instruction, we must shift our focus to the design of the message (Fleming,
1993). In this chapter, we divide this message design process into three sections. First is the
preinstructional strategy, which is a technique for preparing the learner for the instruction.
Second are strategies for signaling the structure of the text through words and typography.
Third is discussion of the use of pictures and graphics in your instructional materials.

PREINSTRUCTIONAL STRATEGIES
Once the sequence for the instruction is established, the designer can begin to focus on how
to present the information. Each unit of instruction begins with some form of an introduc-
tion that prepares the learner for learning the task. Hartley and Davies (1976) identified
four different methods of preinstructional strategies for introducing an instructional unit:
pretest, objectives, overview (the traditional written-paragraph introduction), and advance
organizer. Each of the four preinstructional strategies has specific applications for use in cre-
ating a better introduction for the unit. The first preinstructional strategy is a pretest, which is
a set of questions directly relevant to the instruction. The second strategy is a set of objectives,
often simply a restatement of the objectives the designer has developed or goal statements
describing the behavior the student must master. The third strategy is the overview, which is
similar to a summary. Unlike pretests and objectives, an overview is written as a paragraph(s)
of prose rather than a list of items. The fourth strategy is the advance organizer, which is
similar to an overview but written at a higher level of abstraction. A variation of an advance
organizer is the graphic organizer, which uses a graphic to illustrate the content. Table 8.1
summarizes the applications and prescriptions derived from Hartley and Davies (1976) for
each of these strategies. The “Function” column describes the instructional purpose of the
preinstructional strategy. “Content Structure” describes the nature or length of the content.

TABLE 8.1
Preinstructional Strategies

Strategy Function Content Structure Learner Task Attributes

Pretests Alert the student to
what is expected

Length of the
instruction is
relatively short and
loosely structured

Above-average IQ,
older, or more
mature learners

Learners should
have some
familiarity with the
content if the
questions are to be
meaningful

Behavioral objectives Precisely inform the
student of what is
expected

Used to preface a
passage of fewer
than 2,500 wordsa

Middle ability
students

Works best with
traditional methods
such as lectures

Overviews Prepare the learners
for the learning task

Little or no structure Lower ability
students

Facts

Higher ability
students

Concepts

Advance organizer Conceptual
framework needed
to clarify content for
learner

Should have a
dominant structure

Above-average
ability, maturity, and
sophistication

Factual information

a Klauer (1984).
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Some topics are labeled as loosely structured (e.g., “How to sell a vacuum cleaner”) because
there is not one set method for them. A highly structured topic (e.g., “How to balance a
checking account”) has a set of well-defined steps that is easily identified and recognized by
experts. A subject area that is primarily rule based, such as math, is described as having a
dominant structure, as opposed to a topic such as visual literacy, which is more loosely struc-
tured. The “Learner” column describes the characteristics of the target audience in terms
of maturity or intelligence. The last column, “Task Attributes,” identifies the learning condi-
tions best suited for this preinstructional strategy. The following sections provide guidelines
for developing each type of preinstructional strategy.

Pretests
A pretest used as a preinstructional strategy differs from a pretest used to assess the learner’s
prior knowledge (see Chapter 11). When used as a preinstructional strategy, a pretest is
designed to heighten the student’s awareness of the content by giving cues to the key points.
These cues will help the learner identify and focus on the main ideas in the unit of instruc-
tion. Pretests work best when the instructional time is relatively short, allowing the learner to
remain focused on the questions. Answers to the pretest questions are typically not provided
because the answers are derived from the instructional materials. (Additional guidelines for
developing pretest questions are provided in Chapter 11.)

The following pretest might be used with a chapter on measures of central tendency:

Think about the following questions as you read this unit:
Do people have different kinds of needs as part of their work?
How would you determine if a need exists?
What needs might be more important when solving instructional problems?

Each question is open ended and serves to make the learner aware of three main points
in the chapter. The designer does not expect the learners to answer the questions (if they can,
they may not need to complete the unit). Instead, the questions should direct the learner to
the key areas in the instruction identified by the questions.

Pretest guidelines

1. A preinstructional pretest should be relatively short so as not to delay the start of
the instruction.

2. Typically, the questions are open ended and answered mentally to stimulate the
student to think about the answer as he or she reads the content.

3. If there are several objectives for the unit, the pretest items can address a sampling
of the objectives rather than every one.

Objectives
The use of behavioral objectives has been the subject of much research for many years
(Jegede, 1995; Jiang & Elen, 2011a; Klauer, 1984; Klein & Cavalier, 1999; McNeil & Alibali,
2000; Zumbach & Reimann, 2002). Davies (1976) has suggested that objectives may even
be superfluous with highly designed materials such as computer-assisted instruction and
other instructional design products. Another issue is whether students actually know how
to use objectives for learning. Klauer’s (1984) analysis found that learning directions and
questions were more effective than specific (e.g., Mager-style) objectives. One possible expla-
nation was that the learners were better able to interpret and understand the implications
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of the learning directions and questions because they were presented in simpler sentences.
Similarly, Jiang and Elen (2011a) did not find evidence to suggest that students actually used
the goals stated at the start of the instruction, but in a follow-up study (Jiang & Elen, 2011b)
the authors noted the importance of providing specific expectations for learning goals, as
well as the cognitive activity required (e.g., recall, explain, etc.). In another study, Martin,
Klein, and Sullivan (2007) compared instruction with and without objectives and with and
without practice. They found that practice alone was more effective than instruction with just
objectives. Although the general trend continues to be the use of objectives as a preinstruc-
tional strategy, the research results suggest they are not as effective for promoting student
learning as once thought. However, research and practice strongly support the use of objec-
tives by instructional designers and teachers when designing instruction. And, if learners
see over time that test items are directly linked to objectives (see Chapter 12), the orienting
influences of the objectives should greatly increase.

Here is an example of the use of objectives as a preinstructional strategy for a unit on
job aids:

At the end of this unit, you will

• Describe the difference between a job aid and a unit of instruction
• Determine when a job aid might be more appropriate than training
• Design a job aid

Objective guidelines

1. Use a statement that clearly indicates the behavior the student needs to master
rather than including the condition and criteria (cf. Klauer, 1984).

2. If there are several objectives for the unit, create more general statements to
keep the list shorter than seven items. Too many objectives will place too many
requirements on working memory, resulting in confusion rather than mastery of
the material.

3. Write the objectives in a style the learner can understand (e.g., “At the end of this
unit you will . . . ” as opposed to “At the termination of the instructional presenta-
tion, the learner will be able to . . . ”).

4. Objectives are less effective with units of instruction that are longer than 2,500 words
(Klauer, 1984). Researchers theorize that it is too difficult for learners to remember
the objectives and the content for lengthy passages. As a result, the effectiveness of
the objectives as a preinstructional strategy is decreased.

Overviews
Overviews and advance organizers are often referred to synonymously; however, they are
quite different. Overviews are written at the same level of abstraction as the unit of instruction
and simply serve to introduce the student to the central themes. Overviews are most often
identified as introductions because they are written as prose. The following is an example of
an overview for a unit on job aids.

A job aid is a step-by-step guide for performing a task on the job. Job aids are often
used for complex tasks or infrequently performed tasks. An example of a task is
the instructions on a pay telephone for making different types of long-distance
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calls. Although most individuals making such calls have received instruction on
the task, the task is performed so infrequently that a job aid is used to prompt the
user in performing the steps.

The “Getting Started” section of each chapter in this textbook is an overview for the
chapter.

Overview guidelines

1. There are four general approaches to designing an overview. The first and most com-
mon approach is simply to provide a summary of the content. Most “introductions”
that serve as an overview present a summary. The second is to pose a problem that the
unit will help the learner solve (e.g., finding a discrepancy in your bank account).
Presenting a problem can enhance motivation and increase learners’ interest in
the materials as they recognize the direct applications. The third approach is to
describe how the content will help the learner. For example, as part of the overview
we might state “this unit will help you develop job aids” to show how the learners
can use the materials in their job. A fourth approach, suggested by McCrudden,
Schraw, and Hartley (2006), uses prereading instructions to show learners how the
instructional materials are relevant to their goals. For example, an overview would
include instructions that are germane to the learner, such as adopting a perspective
or reading for a specific purpose. The learner must then evaluate the relevance
of each text segment based on the prereading instructions. According to a study
by Roelle, Lehmkuhl, Beyer, and Berthold (2015), specific instructions that focus
learners’ attention on content are more effective than general instructions.

2. An overview should be relatively short (i.e., less than one page). A longer overview
places an extra burden on the learner’s short-term memory, which can interfere
with the actual learning task.

Advance Organizers
There are two styles of advance organizers—text and graphic. A text advance organizer is
written at a higher level of abstraction and provides a conceptual framework to increase
the meaningfulness of the content. This conceptual framework is thought to make it easier
for the learner to grasp the new material (see Mayer, 1984, for a review of studies). There
are two forms of text advance organizers. If the learner is familiar with the content, then
a comparative organizer, which compares the new content with what the learner already
knows, is used. If the learner is unfamiliar with the content, then an expository organizer,
which incorporates relevant information the learner already knows, is used. The following
comparative organizer is from a study by Glover, Bullock, and Dietzer (1990). Notice how the
authors compare the idea of model testing to the development of a car using a model car.

Many scientific advances are the result of testing models that describe natural
phenomena. Scientific models are similar in some ways to the models with which
we are all familiar. For example, a model car represents a real car but is easier
to manipulate and study than the real car. Consider how a car easily can be put
into a small wind tunnel to test the means by which the car’s form allows it to slip
through the air. By testing the model car, engineers can quickly and inexpensively
test many possible forms of new cars before settling on one. On the next several
pages you will read more about how astronomy uses models. (p. 296)
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Graphic advance organizers are also referred to as concept maps and knowledge maps.
These diagrams present ideas that link related ideas with connecting lines to express the rela-
tionships between ideas. A recent meta-analysis found positive support for the use of learning
with concept and knowledge maps (Schroeder, Nesbit, Anguiano, & Adesope, 2017). More
recent research on advance organizers has examined the use of an educational game to
teach mathematics concepts as an advance organizer (Denham, 2018), as well as comparing
animated and static concept maps (Adesope & Nesbit, 2013; Schroeder et al., 2017).

Advance organizer guidelines

1. State in general terms ideas that learners can understand and remember.
2. Ideas presented should be inclusive of the content covered.
3. If the learner is unfamiliar with the content, use an expository advance organizer.

Expository organizers include relevant information the learner already possesses
and compares this known information to the new information in the instruction.

4. If the learner is somewhat familiar with the content, use a comparative organizer to
compare the new idea to known ideas.

5. Instructor-generated graphic organizers are more effective for students with low ver-
bal ability (Nesbit & Adesope, 2006).

The selection of a preinstructional strategy should be based on the factors in Table 8.1.
The process is one of finding the best fit among the function, content structure, target audi-
ence, and task attributes.

MESSAGE DESIGN FOR TEXT
An instructional unit—whether a textbook, printed manual, computer-based instruction,
multimedia instruction, or video recording—is an artifact of the design process that will
endure (Simon, 1981). This artifact represents the interface or interaction between the
learner and the instructional materials. In Simon’s terms, the artifact will serve its purpose if it
is appropriate for the learner. Thus, our task as designers is to create an appropriate interface
between the instructional materials and the learner. One part of this process is to design the
message so that it is communicated effectively. In this section, we consider how we can design
the message by manipulating the text (e.g., structure of the writing) and the typography.

After analyzing science textbooks, Chambliss and Calfee (1989) concluded that there
are three critical design elements essential to good printed instruction. First is a set of distinc-
tive elements such as words or typography that signal the structure of the text to the learner.
For example, in this book the words at the beginning of each chapter signal the structure
of the text through an overview and a series of questions. The headings signal the struc-
ture of the chapter. You might also use italic type to signal key words or phrases. Second is
the coherence of the text structure, which aids the organization and recall of information.
We can affect this structure by using redundancy and familiar words and phrases. Third,
there must be a match between the content and the learner’s background if the learner is
to comprehend the text. Other research also supports the notion that we can affect learn-
ers’ cognitive processes by the way we design the message (Bishop, 2014; Britton & Gülgöz,
1991; Chambliss, Torney-Purta, & Richardson, 2016; Jonassen, 1982; Mannes, 1994; Schraw,
Wade, & Kardash, 1993). Similarly, Wiley and Voss (1999) suggested that the amount of infor-
mation learners retain from the instruction is dependent on the “considerateness” of the
text. Let’s examine how we can manipulate or structure the text to communicate the schema
or topic structure to the learner.
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Signaling the Text’s Schema
When learners are presented with a signal that identifies the text’s structure, they can use
this information to form a model of expectations that will aid their comprehension (Mannes,
1994; Richter, Scheiter, & Eitel, 2016). Signals can be global or local in nature (Lemarié,
Lorch, Eyrolle, & Virbel, 2008). Global signals work together and are part of the overall
design, such as the heading on each page of a textbook that, typically, states the chapter
name or section name and page number. The heading and page numbers appear on each
page; thus, they are global in nature. Similarly, some computer and technical books use icons
for warnings, cautions, or tips that may not appear on every page but are used throughout the
materials. These icons work together to signal the structure of the text and share common
properties as global signals. Global signals can be thought of as a system; they are consis-
tent and used throughout the material, whether it is print, a web page, or a computer-based
instruction unit. An individual heading, such as “Signaling the Text’s Schema,” is local in
nature and provides a signal to the text that follows. As the learner encounters new informa-
tion, this information is placed within the existing model.

The preinstructional strategies described in the first part of this chapter are one means
of signaling the overall structure of the text, through headings and typographical layout.
Another approach is to alert the learner to specific information within a paragraph or section
of the material. For example, how can you alert the reader that six different tools are needed
to complete a task or that a particular paragraph will compare RAM memory to ROM mem-
ory? Armbruster (1986) identified five common text structures that a designer can use to
signal important text for the learner:

• Lists of items or ideas, which are in no significant order. Examples of lists in instruc-
tional materials could include the safety clothing and equipment one needs when
working with hazardous chemicals or the instruments needed to extract a tooth.

• Comparisons or contrasts of ideas or objects. In training for law enforcement inves-
tigators, we might need to contrast the differences between plastic explosives and
an explosive device made with ammonium nitrate. Similarly, a course on corporate
finance might compare two methods of cost accounting.

• Temporal sequences connected by time or specific sequences. The steps for test-
ing and replacing an automobile battery or for cleaning a wound are examples of
temporal sequences of events.

• Cause-and-effect structures or explanations. These structures describe the relation-
ship between two ideas or events. That is, one idea or event is explained as a result of
the second. Consider, for example, instructional materials for mortgage processors
that describe how the prime interest rate set by the Federal Reserve affects mortgage
interest rates. An instructional unit on crude oil production explains the relationship
between well-pipe diameter and maximum flow rate through the pipe.

• Definition and example structures. These structures are used to teach concepts by
defining the concept and then offering examples of it. An example concept in a biol-
ogy textbook is a capillary. Similarly, a concept in a database management training
is a relational database.

Once the designer has identified the different topic structures in the instruction,
the task is to signal these structures to the learner. These signals do not add new content
to the text; rather, they provide emphasis to the structure or message the designer wishes
to convey (Kauffman & Kiewra, 2010; Lorch, Lemarié, & Grant, 2011a; Meyer, 1985).
There are two methods for signaling these structures. First is through explicit statements
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TABLE 8.2
Sample Matrix

Northern Flicker Northern Cardinal Black-capped Chickadee

Feeding Behavior Forages, climbs trees, eats
fruit and berries from tree
branches

Forages on the ground
and low bushes. May be
seen in higher trees

Forages in trees hopping
from branch to branch.

Eggs Generally 5–8 white eggs.
Incubation is done by both
parents

Typically 3–4 pale blue
eggs that are incubated by
the female

Usually 6–8 white eggs
that are incubated by the
female

Young Leave nest after 4 weeks Leave the next after about
10 days

Leave after 2 weeks

Nest Usually in a cavity of a tree Open cup made of weeds,
hair, grass, weeds, and
twigs

Nest is in hole in a tree;
female builds nest using
moss or other soft material

that alert the learner to the structure. For example, we have signaled this list of two
items first by mentioning that there are two methods and then by starting the sentences
with first and second. Second is through typographical conventions that signal the structure
through change. Examples of typographical signals are the use of boldface or italic type
and spacing (e.g., indenting and vertical space). Another example is the use of a matrix
(Kauffman & Kiewra, 2010) that present the essential information in a table (see Table 8.2).
The matrix helps organize factual information in an effective manner. Another example is
the categorization table (see Table 7.1). A recent meta-analysis by Schneider, Beege, Nebel,
and Rey (2018) found that signals that highlight the organization of relevant information in
instructional materials containing verbal and visual information have a significant, positive
effect on learning and motivation/affect, with a significant reduction in cognitive load.

Explicit Signals
Probably the most common method of explicit signaling is through the use of what Meyer
(1985) calls “pointer words.” These words, such as “There are two methods . . . ,” alert the
learner to what to expect in the following sentence, paragraph, or chapter. By combining
Meyer’s pointer words with Armbruster’s (1986) content structures, we can create a table of
explicit signals used as part of the message design process (i.e., Table 8.3).

Table 8.3 provides a general guide for manipulating your textual information to signal
important points for the learner. It is important that you use signals wisely and not overload
the learner. Using too many signals on a page, whether in printed or electronic text, can
result in too much distraction, with the learner failing to identify what is important. A second
method for signaling the structure of the text is through the use of typography.

Typographical Signals
With the increased availability and ease of use of desktop publishing, the instructional
designer now has greater control over the use of typographical signaling when creating
instructional materials. We can use typography to signal the structure of the text by iden-
tifying changes in topic, and we can signal important words, phrases, and ideas by making
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TABLE 8.3
Explicit Signals

Text Structure Example Signaling Wordsa

Lists The following items are essential for a weeklong raft
trip . . .

First, second, third, etc.;
subsequent; another

Humans have five senses. First is . . .

Comparison or
contrast

A sole proprietorship is a business that is owned by one
individual and typically managed by the owner. In
contrast, a corporation is owned by a few to several
thousand individuals and is incorporated under the laws
of one of the 50 states.

But, in comparison,
however, while, to
differentiate, a
distinguishing

A prime number is divisible by itself and 1, whereas a
composite number is divisible by at least one other
whole number in addition to itself and 1.

Temporal
sequence

Hold down the Command key while pressing S to save
the document.

Beginning with, after, next,
then, first, second, etc.

Finally, switch the main breaker to “on” and close the
fuse box door.

Cause and
effect

If the application works properly with the startup files off,
then there is probably a conflict with a startup file.

Consequently, as a result,
if/then, the reason, one
explanation

One result of increased recycling is the development of
new industries to convert these items into new products.

Definition and
example

Assets are items or resources of value that are owned by
an individual or business. Examples of assets include
cars, buildings, homes, furniture, and computers.

For example, include,
another

Hibernation is a period of inactivity in cold-blooded
animals. Animals that hibernate include snakes, rodents,
and bees.

a See Meyer (1985) for a detailed list.

them look different from the surrounding text. Let’s examine how we can use headings,
layout, and typographical variations to signal the learner.

Headings Authors use headings to signal a change of topic and to provide the learner with
a picture of how the materials are organized. The use of headings to signal changes of topic
is prominent even in electronic documents. The tags used to create web pages provide six
different levels of headings for a web document (see examples of two of these heading levels
in Figure 8.1).

Headings are key words or short phrases that identify the content of the sections of
text information. Headings can emphasize either a sequential organization of topics or a
hierarchical organization (Lorch et al., 2011a). Headings that communicate a hierarchical
organization would be similar to an outline in that first level of heading would include the
Roman numerals I, II, III, and so forth, and the second level would include the capital letters
A, B, C, and so forth. In contrast, sequentially organized headings communicate informa-
tion about the ordered flow of ideas rather than topics. Sequential headings facilitate faster
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FIGURE 8.1
Using Headings as Signals

searches, whereas hierarchical headings help the learner construct a better understanding
of the text. Your choice of heading style depends on the intended outcomes of the instruc-
tion and the current and future use of the materials. For example, if the primary purpose of
the text is instructional in nature (i.e., the learner will master the content and seldom need
to refer back to the materials after the instruction), then a hierarchical heading structure
would be better. However, if your course is focused on a task such as teaching Excel and the
learner might well be expected to use the printed materials as a reference, then sequential
organizational headings would be more appropriate.

We have found that most instructional materials need two or three levels of headings.
A heading level corresponds to the different levels in an outline you might use for writing
a paper. For example, first-level headings would correspond to the points listed as Roman
numerals I, II, III, and so forth.
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Second-level headings would correspond to the A, B, and C points under each of the
Roman numeral headings. The third level of headings would correspond to the points under
the 1, 2, and 3 points under the A, B, and C headings.

Each level of heading has a different typographical design. For example, in an early
draft of this book’s manuscript, the first-level headings were in 18-point boldface type
and centered on the line with each word capitalized. The second-level headings were
left-justified (i.e., flush against the left margin) and in 14-point boldface type with each
word capitalized. Finally, the third-level headings were indented with only the first word
capitalized and printed in boldface. This style is similar to the one specified by the Publication
Manual of the American Psychological Association (APA, 2010) for writing articles and works well
for manuscripts or documents that are desktop published.

To design headings for instructional materials, we suggest that you start with the objec-
tives for the unit. Often, the objectives can function as the first-level headings. However, we
do not recommend using the objective statement as the heading; rather, we suggest a key
word or short phrase that describes the focus of the objective. The second-level headings
will signal the major ideas or steps needed to achieve the objectives. For complex content,
you may want to also add a third level of heading that identifies specific ideas, tasks, or con-
cepts in the unit. Next, you will need to select a typographical style that signals the heading.
If you look through a number of books, magazines, and instructional materials, you will find
a variety of styles used to identify the various levels. Your style should be easily recognizable
by the learner. For example, using left-justified headings and only subtle changes in type size
(e.g., 14-, 12-, and 11-point) might be a unique typographical design, but it may be confus-
ing to the learner. The design specified in the APA publication manual is a good starting
point, with minor variations used to make your document unique. A unique approach that
does not signal the changing level of headings for the learner is likely to result in ineffective
communication of the structure of the information.

If a graphic designer designs your materials, you may want to meet with this individual
before you start developing your materials and seek his or her input on the design. In some
instances, you may not have any decision-making authority on the typographical design of
the final document. For example, a textbook author seldom has any input in the actual
typographical design of the book. But an instructional designer working in industry may
have total control. Similarly, many graphic designers and editors are requesting that authors
(including instructional designers) use a style template that assigns a specific style to text and
graphics in a document. The graphic designer can then take the disk copy of the manuscript
and easily create a layout on a personal computer by assigning different typographical styles
(e.g., boldface, italics, type size, and spacing) to the document. This process can greatly
streamline the production process and reduce the cost of materials.

Layout A designer can also use the layout of the page to signal the structure of the infor-
mation. For example, you can divide the page into vertical spacing and horizontal spacing,
which graphic designers refer to as “white space.” By increasing the number of lines or points
between a heading and the previous and next paragraphs, you can emphasize the heading.
Similarly, you can indent a list of items from the left margin to signify that the items are
grouped together.

Typographical variations Another means of signaling the structure of the information is
by varying the type—adding boldface, italics, or a change in type size—to create a varia-
tion in the pattern of the page. Out of curiosity, the human eye is drawn to this difference.
Thus, type variations are used to signal important words and new information (Hartley, 1994;
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Lorch, Lemarié, & Grant, 2011b; Schneider, Beege, et al., 2018). There are three factors to
consider when using typographical variations. First, using too many variations on a page can
overwhelm the reader, making it difficult to determine what is important. Second, the use
of a single variation must be consistent throughout your materials. For example, you should
not use boldface to identify new terms in one part of a document and then switch to italics for
this same function in another part. Decide on how you will use variations, if any, before you
start writing, and then be consistent. Third, the mixing of different typefaces or fonts on a
page requires an understanding of concord and contrast in typography. Designers who lack
experience in typography should avoid mixing typefaces and should rely primarily on the
use of boldface, italics, and size variations of one type font to signal the structure of the text.

Expert’s Edge

The 10% Solution (for Learning)
One of the most widely disseminated nostrums in education and training is the “retention
chart,” which typically is phrased, “People generally remember 10% of what they read, 20%
of what they hear, 30% of what they see, 50% of what they hear and see, 70% of what they
say or write, 90% of what they say as they do a thing.”

Where does this nostrum come from? You will see it attributed to Edgar Dale, Jerome
Bruner, William Glasser, and many other sources. All these attributions are entirely bogus.

The most likely author is Paul John Phillips, who prepared training materials for the
petroleum industry at the University of Texas in the summers of 1939 and 1940. Phillips then
spent the World War II years as a lieutenant colonel in charge of the Training Methods branch
of the Ordnance School, Aberdeen Proving Ground. After the war he returned to the University
of Texas. Records at the University of Texas show that Phillips developed a mimeographed
handout, “Some Training Principles” (TIM-151), in 1947, and this handout contains the now
infamous retention chart.

One of the earliest published mentions of the retention chart is by Treichler (1967), who
refers to it as a well-known finding but gives no source. Treichler was affiliated with the oil
company that was known as Socony-Vacuum Oil Co. prior to 1955 and Mobil Oil Corp. after
1966; hence, there are some early references to Socony-Vacuum or Mobil Oil Corp. as the
sources of the percentages. Because P. J. Phillips (who died in 1950) had prepared training
materials for oil industry workers, it is quite likely that Treichler encountered the percentages
in the University of Texas handout.

The remaining issues are whether the percentages were based on controlled experi-
ments and whether the percentages are a literal report of the research or a rounded estimate.
There are no detailed records at Aberdeen Proving Grounds documenting a systematic pro-
gram of research. But it is likely that they conducted research on training methods and reten-
tion at the Ordnance School, as this would have been consistent with the work done in other
training branches of the U.S. military during World War II.

However, if there was research, the retention table could be only a very roughly rounded
summary, for several reasons. First, it is implausible that any field research results would yield
such even numbers. Second, any statistical findings would be pertinent only to some spe-
cific content, presented to a specific audience; they would not be pertinent to the retention
of all knowledge in general. Third, not only is different content retained by different peo-
ple at different rates, the retention rates would differ when measured by different sorts of
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tests. We know enough about visual and verbal learning to know that there are no simple
generalizations.

The retention chart is often used to encourage teachers and instructional designers to
select more “active” instructional strategies. That’s not a bad idea, but it is a bad idea to
attempt to support that practice by reference to ghost sources and oversimplified data.
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PICTURES AND GRAPHICS IN INSTRUCTION
The final consideration is the use of pictures and graphics in instruction. Considerable
research (e.g., Anglin, Vaez, & Cunningham, 2004) and several books (e.g., Willows &
Houghton, 1987) are devoted to the study and use of pictures in instruction as well as
their ability to increase motivation (Ainsworth, 1999; Peeck, 1993; Schneider, Dyrna, Meier,
Beege, & Rey, 2018). In this section, we describe the effectiveness of pictures in instructional
materials, the functions pictures can serve, and some general design considerations for
using pictures for instruction.

Effectiveness
There is a general consensus that illustrations are conducive to learning the related text infor-
mation. Pictures help readers learn the text information that was illustrated (Levie & Lentz,
1982; Mayer, Hegarty, Mayer, & Campbell, 2005; Schnotz, 2014). The pictures included with
the text neither helped nor hindered the learning of textual information that was not dupli-
cated in the illustrations. Pictures are particularly helpful when used to show spatial relation-
ships described in the text (Peeck, 1987). For example, in a text describing the relationship
between the position of the moon relative to the earth and sun during a lunar eclipse, a
picture of these spatial relations would benefit the reader. Pictorial representations are also
beneficial when used to illustrate abstract material and the main ideas in the text. However,
no one type of information benefits more from illustrations than another. There are times,
however, when some pictures, such as diagrams, are not always beneficial. Diagrams used to
teach problem solving are most effective with students who have higher abilities and are able
to generate an accurate understanding of the problem from the diagram. For these students,
it is thought that the diagram aids the transition to a mental representation of the problem
(Booth & Koedinger, 2012; Schüler, 2017). Similarly, Moreno, Ozogul, and Reisslein (2011)
suggest that inappropriate diagrams can harm problem solving. They suggest that perceptu-
ally rich diagrams, such as one of an electrical circuit that uses images of components such
as light bulbs and resistors, are less effective in improving problem solving and transferring
skills than are abstract representations (see Figure 8.2), such as the traditional electrical
diagram using schematic symbols.
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FIGURE 8.2
Concrete and Abstract Diagrams

Battery

Battery

Light Bulb

Light Bulb

Extensive research on the effectiveness of different types of illustrations was the subject
of much of Dwyer’s (e.g., 1970, 1972) work. A series of his studies focused on the use of pho-
tographs, realistic drawings, and simple line drawings in instruction. He concluded that, if
the learner has limited time for viewing the illustration, as in an externally paced presenta-
tion like a video recording or lecture, then a simple line drawing tends to be most effective.
If the learning environment is self-paced, then the learner is more likely to take advantage
of the details in a more realistic picture such as a photograph. However, there is always the
possibility that the learner may focus on inappropriate parts of an illustration with too much
detail.

Simply placing an illustration in the instructions, however, does not guarantee that the
learner will examine the illustration and gain any benefits. Directing the learner’s attention
to the illustration through prompts such as “Examine the difference . . . ” is not always effec-
tive (Peeck, 1987). Researchers, however, have had more success when the learner interacts
with or studies the illustration (Dean & Kulhavy, 1981; Johnson, Butcher, Ozogul, & Reisslein,
2013; Winn & Holliday, 1982). For example, the designer might require the learner to label
parts of a diagram or picture, answer questions about the picture, or trace and study a pic-
ture. Similarly, the designer might have the learner identify relevant information in the text
and the picture by underlining or highlighting the information (Schlag & Ploetzner, 2011;
Skuballa, Dammert, & Renkl, 2018). A balance is needed between the picture and the activ-
ity, as overprompting the learner is also detrimental to learning from a picture (Winn &
Holliday, 1982). Similarly, Mayer et al. (2005) found that static pictures were more effective
than animations when teaching the operation of a system; they suggest that learners may
need assistance in learning how to process animations to make them effective. According to
Mayer et al., the static pictures reduced extraneous processing, which resulted in additional
memory resources (i.e., germane load) for developing an appropriate schema.

Graphical Signals
In contrast to typographical signals, graphical signals are added to pictures or images to
highlight key information. Six different forms of graphical signals have been identified
(Schneider, Dyrna, et al., 2018). The first is gesturing that takes the form of arrows or
pointing by a pedagogical agent. For example, the arrow in Figure 8.5 is used to signal
the direction of rotation. Second are labels that are used to identify a component(s) of
an illustration or animation. In Figure 8.2, the words battery and light bulb are examples
of an illustration. The third graphical signal is flashing, that is, the turning on an off
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FIGURE 8.3
Example of Spotlighting.
Source: Adapted from U.S. Department of Agriculture
(USDA, n.d.)

light. Flashing is easily implemented in an animation or web page, but can only be done
symbolically in a static image. Fourth is spotlighting where a specific area of an image is
highlighted and all other areas are grayed out (see Figure 8.3). Early research found that
spotlighting or irising was as effective as zooming in on the area (Clark, 1983). Fifth are
graphical organizers similar to advance graphic organizers. The sixth category is a mixture
of any two or more signals.

The Function of Pictures
One can examine almost any textbook with pictures and see a variety of styles (e.g., simple
to complex, black-and-white or color, line drawings or color drawings). On a more careful
examination of the pictures and prose, one can identify pictures that serve different func-
tions. Levin (1981) has identified five different learning functions that pictures can perform
in text. He also suggested that these functions are not equal in their effects on learning. Fol-
lowing is a summary of his categories, with examples of how you might use each in designing
instructional materials.

Decoration Pictures at the beginning of a chapter often serve no purpose other than to dec-
orate and to signal that a new chapter is about to start (see Figure 8.4). From a publisher’s
standpoint, the inclusion of these pictures increases sales by making the text appealing.
An instructional designer might view the pictures as motivational for the student. Graphic
designers also use decorative pictures in the text to “break up” the page so that it is appeal-
ing to the reader. The general idea is that a full page of text is threatening to the reader.
Decorative pictures have no direct connection to the text information. A word of caution,
however, on the use of decorative pictures as some studies have found that decorative pictures
can impair learning (Danielson, Schwartz, & Lippmann, 2015; Rey, 2012) whereas others
have concluded there is no effect on learning (e.g., Lenzner, Schnotz, & Müller, 2013).

Representation When a picture is used to represent people, tools, things, or events in text or
other media, it may be classified as representational. Such pictures illustrate a major portion
of the important textual information (Figure 8.5). For example, a designer might use two
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FIGURE 8.4
Decorative Picture.
Source: From a unit by Reneé Weiss, used by permission

Whales are mammals.

The mother whale makes milk to feed her baby.

A baby whale drinks lots of milk.

FIGURE 8.5
Representational Picture

Planets orbit the sun. We can also say
that planets revolve around the sun. All the
planets revolve around the sun in the same
direction. The time it takes a planet to
revolve around the sun is known as one year
on that planet.

Planets also spin or rotate on their axes, which causes day
and night. If we were to draw an imaginary line through the
center of the earth, we would call it an axis. The earth spins
or turns on this axis. The planets all rotate on their own
axes at different speeds. The earth rotates on its axis once
every 24 hours.
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pictures in a science unit to illustrate the difference between rotation and revolution of a
planet. Representational pictures provide a concrete reference for verbal information, which
makes the information easier to grasp and more meaningful to the learner. These pictures
are often used in children’s books to illustrate poems, fairy tales, and stories. They are also
used in technical training materials to illustrate new ideas.

Organization If you have ever read an automobile manual or tried to use your Smart TV’s
instructions, you have probably seen a series of pictures that performed an organizational
function. Designers can use pictures, such as step-by-step how-to pictures, to provide a frame-
work for the text (Figure 8.6). The pictures in a manual or online help instructions on how
to set up voice mail or a cell phone provide a map or path for completing the process. In
many cases, the pictures provide more information than the few words associated with each
picture. Pictures that perform an organizational function are not limited to procedural tasks.
They are often used to describe the various attributes or features of an object (e.g., a new
car) or a concept (e.g., a tornado).

Interpretation Pictures that help the learner understand difficult or abstract information
are classified as performing an interpretation function (Figure 8.7). Carefully selected
pictures can add comprehensibility to a passage by providing visual interpretation of the
content. For example, a science book that uses pictures to explain Ohm’s law by comparing
it to the flow of water or that compares the heart to a water pump is using interpretative
pictures. According to Levin, Anglin, and Carney (1987), the distinction between the
representation, organization, and interpretation functions is based on the underlying
mechanisms (i.e., how the picture is used). Representational pictures add concrete repre-
sentations to familiar information. Organizational pictures add coherence to easy-to-process
material. Interpretative pictures, on the other hand, provide added comprehensibility to
difficult or abstract materials.

Transformation Pictures that provide the learner with a mnemonic learning aid perform a
transformation function (Figure 8.8). Transformational pictures are useful in passages that
require the memorization of facts by providing the learner with a visual anchor for recalling
the fact. A transformation picture often combines concrete images to help the student recall
an abstract idea.

Picture placement One logical question to ask is, “Where should I place the picture rel-
ative to the text?” Eitel and Scheiter (2015) examined 42 studies to answer this question.
Although the results were mixed, their analysis of the studies revealed two guidelines for
the placement of pictures. The first guideline suggests that placement is based on the type
of assessment. Does the assessment focus on information in the picture or in the text? The
medium of focus (i.e., picture or text) in the assessment should be placed second. That is, if
the assessment focus is on information in the picture, then the picture should be placed after
the text. The second guideline deals with the complexity of the picture and text. The item
(i.e., picture or text) that is the least complex should be presented first based on the idea that
less complex information presented first leads to better comprehension. Although there is
still additional research to be conducted on this topic, this study provides some basic guide-
lines. The designer will need to include directions or prompts for the learner to process the
picture.
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FIGURE 8.6
Organizational Picture.
Source: From a unit by Elizabeth Mathis, used by permission

The Surgeon’s Knot

The surgeon’s knot is used to tie different diameter lines. Although it is not a very neat
knot, it is very strong and easy to tie. It can be used to add tippet to the end of your
line. This is especially useful when modifying your line to imitate dry flies, and when
you want to do it quick, use the surgeon’s knot.

Lay the new line parallel to the end of the
leader, so that the lines overlap about four
inches.

Bring the same double strand around and
through the loop once more, forming a
double overhand.

Wet the knot, and then tighten by pulling
all four ends to set the knot. Apply equal
tension to both sides as you pull. Trim the
tag ends as close as possible.

Make an overhand knot by forming a
loop, bringing the tippet and leader
around and through the loop. Keep the
strands together.
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FIGURE 8.7
Interpretative Picture

Spectroscopy

Previous Next

Radiant energy consists of an oscillating
magnetic field and an oscillating electrical
field along an advancing wavefront. In order
to understand the properties of these fields,
let’s examine some of the parameters used
to describe a wave.
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FIGURE 8.8
Transformation Picture
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Using Pictures in Instruction
The decision to use pictures in instruction is influenced by three factors. The first and most
influential is whether they enhance learning. Second is the availability of a particular picture
or illustration. Third is the cost of reproducing the materials with the added pictures. Having
examined the first factor in the previous sections, we now address the last two factors.

Availability With the advent of desktop publishing, electronic documents (e.g., PDFs and
e-books), computer-based instruction, and multimedia productions came the introduction
of new technologies and processes for incorporating pictures and illustrations in instruc-
tional materials. For our purposes, we will classify pictures into three categories: original art,
clip art, and photographs.

Original art is typically drawn by the instructional designer, an artist, or a graphic artist.
The work can be a simple pen-and-ink line drawing, a watercolor, or a computer drawing.
Original art requires someone with the artistic ability to render the picture.

Computer drawing and drafting programs make it relatively simple for an individual
with limited artistic ability to produce an illustration. More complex illustrations require more
expertise. Thus, the use of original art can substantially increase the cost of your materials.

Clip art is widely available on CD-ROMs and the Internet, where a designer can find a
wide variety of photographs and line art (e.g., line drawings). Some of the materials are avail-
able for little or no royalty costs, and any royalty paid is often less than the cost of creating an
original drawing. One problem with clip art is that it is generic and may not fit a designer’s
needs without some alteration. Also, the art may be outdated—depicting, for example, com-
puters that are several years old or different from those used in the designer’s organization.
However, for those with limited artistic ability and limited access to a graphic artist, clip art
provides a viable alternative.

Designers have the option of hiring a photographer to take specific photographs, pur-
chasing stock photographs, or selecting photographs from a CD-ROM. Again, CD-ROM
photographs are often generic in nature and may not fit the specific need. Digital cam-
eras have made it relatively easy for a designer to take a picture and incorporate it into the
instructional materials whether they are distributed on paper or electronically via CD-ROM
or the Internet. The quality of the photograph depends on the skill of the individual taking
the picture.

Cost of reproducing The cost of reproducing the instructional materials is the final factor
that influences the use of pictures in instructional materials. The cost of reproducing pictures
is seldom a factor when the materials are distributed electronically, as in computer-based
instruction, electronic documents, web publishing, or on a CD-ROM. Cost, however, is often
a factor when preparing print materials that use either color and/or photographs.

Accurate reproduction of photographic images in paper materials typically requires
the use of a printing process (e.g., offset printing) as opposed to photocopying. Before a
photographic print can be reproduced, it must be converted to a screened image, which
adds an additional cost. Each photograph must be individually screened and prepared for
printing. Digital photographs do not require this process when making electronic copies
and may produce an acceptable photocopy. Black-and-white line drawings add no additional
cost to the duplication of materials. These drawings can be scanned into a computer and
included with text or simply pasted in electronically if they are clip art or computer drawings.
Documents composed of only text and line drawings can be reproduced by photocopying or
offset printing. The addition of color either for text or drawings will add cost for any method
of reproduction.
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S U M M A R Y

1. Once you have completed the design of your instructional strategies, you are ready to
concentrate on how to present the information. In this chapter, we have described how
to create a preinstructional strategy to focus the learner’s attention on the instruction,
how to signal different aspects of the instruction through words and typography, and how
to use pictures to enhance learner understanding. This message design process provides
a means for effectively communicating your instructional strategies.

2. There are four types of preinstructional strategies—pretests, objectives, overviews, and
advance organizers—you can use to introduce the learner to the content. Each strategy
performs different functions and works with different content structures (see Table 8.1).

3. You can enhance the communication of your instructional message by signaling the
text’s structure to the learner. Signaling can take the form of explicit pointer words,
such as “There are two methods . . . ,” or typographical signals, such as boldface or
italics.

4. Pictures can provide concrete references for abstract terms presented in the text. Pictures
can provide a decoration, representation, organization, interpretation, or transformation
function in the text. When using pictures, it is important to guide the learners to use the
images as they read the narrative.

T H E I D P R O C E S S

The outcomes for this chapter include two different products: the preinstructional strategy
and the message design plan. The preinstructional strategy product includes two parts. First
is the rationale for the selection that is based on Table 8.1. Your rationale should describe
the best fit considering the function, content structure, learner, and task attributes. As you
develop this rationale, you will need to consider the results of your learner analysis, task
analysis, and goal analysis. As you make your decision, you will need to consider which of the
variables (e.g., function, content structure, learner, or task analysis) has the most weight for
the project. Second is the design of the preinstructional strategy. This activity will result in
the first page or part of your instructional unit. You need to design this strategy so that it accu-
rately reflects the function of the preinstructional strategy you have selected. As you design
and write the strategy, keep your audience in mind so that you write it at the appropriate
level to appeal to the learner.

The message design product is a plan and a template for the unit. A good place to start is
by examining your task analysis and identifying the text structures shown in Table 8.2. After
identifying these structures, you can make notes as to the signal words and typographical
signals you can use to alert the reader. This stage is also a good time to identify any pictures
you will need and make arrangements for clip art, an illustrator, or a photographer. The
second part of the message design is a word-processing template that defines the various
styles for headings, text, lists, and so forth. Templates are an excellent method for providing
consistency across multiple units of instruction or when more than one designer is working
on a project.

Lean Instructional Design
Designing the instructional message should be done as the instructional materials are devel-
oped rather than as an afterthought. There are a few ways to reduce the time for designing
the instructional message. Before starting on the development, develop a template for the
print and online materials. That is, determine the structure of the headings and body text.
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Create a plan on how you will use bold and italics when needed. You can then create a set
of styles in a word processor that are easily applied as you type. Similarly, create a style sheet
that specifies the spelling of words and word use such as when to use Caution as opposed
to Danger. By planning before you start development, you can reduce the need to revise
the materials later to make them consistent. These templates and style sheet are particularly
important if more than one individual is working on the development of the materials.

One of the most time consuming processes is the development of illustrations whether
they are done by the instructional designer or a graphic artist. An alternative is to obtain per-
mission to use graphics that appear in technical manuals or sales material for the equipment
that is used in the training. Similarly, you can use many illustrations and photographs in
government materials without charge, but you may need to include a citation. For example,
if you are creating instruction on plant or tree identification, then you can find both pho-
tographs and line drawings on the USDA’s website that are typically available without roy-
alties. Advanced searching of the Internet can also identify illustrations that can be used
without charge.

Making the decision to use line drawings rather than photographs can also shorten
the printing time and costs. If you need to make only a small number of copies, it might be
feasible to do so on a copy machine and use a simpler binding method.

A P P L I C A T I O N S

Problem 1. Assume you are working for an energy company that has assigned you the
job of developing the training for an in situ uranium-mining operation. You are responsible
for developing training as prescribed by the federal government. Failure to design and offer
the training can result in legal action against the company. One of the first training tasks you
are directed to design is how to dispose of contaminated water that is accidentally spilled
from one of the injection wells that pumps the water into the uranium veins. The mining
engineers as well as the field operators have traditionally ignored such spillage and simply let
the water seep back into the ground. The unit you are developing requires proper disposal
activities that run counter to field practices. Failure to dispose of the contaminated water
and contaminated soil in a proper manner can result in substantial fines to the company.

Given this information, which preinstructional strategy would you select for your
instruction? Explain your rationale.

Problem 2. The sales personnel and company representatives for your plastics manu-
facturing company have asked to have wireless access to the company’s cloud server so they
can retrieve data from the field or from home. Management has refused the request for
several years but has finally agreed to provide access through a national cellular company.
As senior instructional designer, you are assigned the task of preparing a 2-hr, lab-based
course on how to access the server using wireless communication and proper security pro-
tocols. Which preinstructional strategy would you select for your instruction? Explain your
rationale.

A N S W E R S

Problem 1. One primary factor in designing the uranium-mining unit and the pre-
instructional strategy is the audience. The prospective trainees are using an unacceptable
practice and may see this unit as a “waste of time.” Thus, we can make a strong argument
that the function of this strategy should precisely inform the learner of what is expected.
Behavioral objectives would perform this function. Similarly, we might consider an overview
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that prepares the learner for the task. Our overview might take the form of a case study that
describes the legal problems of a company that ignored the proper disposal methods.

Problem 2. The learners in the second example are familiar with the task (task
attribute) of using a server, and the process is highly structured. Learners will range
from those of low to high ability as well as low to high maturity. The function of the task
will probably guide your decision for selecting either an objective or overview as your
preinstructional strategy.

The new unit provides you with an opportunity to develop instruction for a highly
motivated audience. Access to the sales information could lead to increased sales, which
could result in increased income for the audience. The learners in the audience have used
the data on the company server, so they are familiar with part of the task. They are not familiar
with wireless access procedures.

The procedure is highly structured, and the audience is of middle to high ability.
The task is straightforward and will be short in duration. Given the workshop/lecture for-
mat of the instruction, the length of the instruction, and the motivation of the learners,
objectives would be a good choice for the preinstructional strategy. An advance organizer is
also a viable choice given the dominant structure and the need to memorize the individual
steps.

Q U A L I T Y M A N A G E M E N T

The first quality check is to determine whether the preinstructional strategy you have selected
represents the best fit between your learners and instruction. You can use Table 8.1 to deter-
mine whether you have the best match. As you develop your preinstructional strategy, keep
your focus on the learners and consider what will help them prepare for the instruction.

The second quality check focuses on the message design of the unit. First, make sure
that you have selected illustrations that properly illustrate the instruction. Are the illustra-
tions accurate? Are they legible when reproduced? Have you obtained copyright clearance
or paid the royalty if required? Second, as you edit your materials, try to identify the different
text structures listed in Table 8.2 and then use the appropriate signal words to alert the learn-
ers. Third, check your headings. Do they convey the structure of the text? Can the reader
easily identify the different headings? Are the headings distinct from one another and from
the text?

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

You’ve probably been itching to get to the creative component of instructional design for
quite some time. But you’ve remained patient and disciplined, aware that designers who
shortchange or skip the analysis typically create ineffective instruction and waste time having
to do a lot of rework.

You begin by building an overall design plan (see the following matrix). The plan pro-
vides an outline for the instruction and is useful for planning classroom as well as self-paced
instructional materials. You decide to use an overview for the preinstructional strategy by pre-
senting a problem based on a fire in the mailroom that caused extensive damage because no
one tried to extinguish a small fire that then spread after all employees had exited the build-
ing. The fire disaster story heightens learner motivation and makes clear the importance of
the instruction.

Notice that the “Instructional Strategy” column identifies the media (if any) that will
be used for the initial presentation as well as a brief reference to the generative strategies.
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Design Sequence Description Objective Time
Instructional

Strategy

Preinstructional
strategy

Overview fire disaster
story

— 3 min.

Instruction
(background
concepts)

How a fire starts
Types of fires
Types of extinguishers
Selecting a fire
extinguisher

1, 2, 3, 4 10 min. Initial
presentations with
slides
Generative
presentation
Learner practice
activities

Instruction
(procedures)

Emergency
procedures

5 10 min. Slide presentation

Learner practice
activities (video
vignettes)

Discussion

Instruction
(procedures)

How to use an
extinguisher

6 25 min. Hands-on practice
(outdoors in open
field)

Posttest Written test — 10 min.

FIGURE 8.9
Example Graphic with Text

Fire Classifications

Class A 

Solid Materials (paper, wood, cloth, trash, plastics)

Class B

Flammable Liquids (cooking oil, gasoline)

Class C 

Electrical Equipment

Class D 

Metals (magnesium, aluminum)

Now you are ready to begin designing the instructional materials. Figures 8.9 and 8.10
are some example graphics that you have sketched:

[The layout and use of typographical elements facilitates rapid comprehension
of the content. Notice how the bolding, font size, and indentation affect how you
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FIGURE 8.10
Example Graphic with Drawings

A

A B C CO2

Water Extinguisher Dry Chemical Carbon Dioxide (CO2)

read this slide. By including all four fire classifications on a single slide, the learner
can compare how fire classes relate to each other. The use of images would make
this slide harder to read. Last, notice how the examples have been subordinated
within parentheses.]

[This visual highlights key features to help the learner differentiate among the
three types of fire extinguishers. Notice that the sizes of each extinguisher are
shown in relative proportion to one another. Size of the extinguisher, the pres-
ence of a pressure gauge, and the shape of the nozzle are the key characteristics.
Notice how the illustration eliminates all other nonrelevant cues. Notice also that
the label on each extinguisher reinforces the instruction. However, the inconsis-
tency of the label on the CO2 extinguisher impedes ease of learning. The labels
on the water-type and dry-chemical extinguishers make clear the fire classes that
apply, but the CO2 extinguisher does not show its fire classes (B and C).]
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C H A P T E R 9

Developing Instructional
Materials

GETT ING STARTED
You have spent almost 9 months working on a business economics course for your inter-
national consulting company. The vice president of your division believes that this course
will provide a significant revenue stream for your company. Your manager said that your
design plan is a model for future projects: “The task analysis was very thorough, you have
a good grasp of the learners, and your instructional strategies were creative.” You now
have to prepare the instructor’s manual and the student’s manual. The instructor’s manual
will include fairly detailed lecture notes and exercises. The student’s manual consists of
an outline for the lectures, readings, and problems that are done either before or after
the lectures. You are responsible for developing every word in the manuals. Where will
you start?

Once the instructional strategies are designed (see Chapter 7), the instructional
designer is ready to start developing the instruction. This task is the process of translating
the design plan into instruction. An instructional designer can choose from a wide variety of
formats for the instruction, ranging from a printed manual to a DVD to a multimedia unit
that includes video, coaching, and immediate feedback. The common feature of almost
all instruction is text. Each medium offers a different challenge and opportunity for the
designer. However, many principles apply to the development of the instruction regardless
of the medium used to deliver it to the learner. This chapter has two main sections. In
the first section, we discuss heuristics for developing the instruction, with an emphasis on
print-based materials. The second section focuses on three different instructional deliv-
ery methods: group presentations (e.g., lectures), self-paced instruction, and small-group
activities. Chapter 10 addresses specifics for computer-based and web-based delivery systems.

STARTING THE DEVELOPMENT OF THE INSTRUCTION
How do you craft effective, engaging, and motivating instruction using your instructional
design (ID) plan? Instruction does not need to be dry and pedantic like that of a technical
manual. Although we would not expect the instruction to be as captivating as a mystery novel,
we would expect it to be more exciting and interesting than instructions on how to assemble
a gas grill. Let’s examine how to get started in developing the instruction.

200
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QUESTIONS TO CONSIDER

‘‘How do I use my design plan to develop the instruction?”

‘‘What guidelines can I follow when ‘writing’ the instruction?”

‘‘What makes good instruction from the learner’s perspective?”

‘‘Shall I do role playing somewhere in this unit because my students are likely to benefit
from such an activity?”

‘‘Are there alternatives to having an instructor lecture?”
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Staying Focused
As you develop the instruction, it is important to stay focused on solving the performance
problem you identified at the start of the project.

Objectives Make sure the objectives support the resolution of the instructional problem.
Each objective should address either content or skills that will help the learner improve per-
formance related to the problem. Similarly, the instructional strategies you have designed
should support the mastery of the objectives. Now is an excellent time to review the strate-
gies and make sure each strategy supports the content and performance specified for the
objective in the expanded content–performance matrix. If you designed the strategy cor-
rectly, the performance—recall or application—specified in the objective will be reflected
by the strategy you designed to support the intended performance. One common error is
to classify an objective as an application-level performance and then design a strategy that
focuses on recall. For example, the objective might state that the learner will demonstrate
how to correctly balance the cargo load in an aircraft, but the designed strategy simply focuses
on helping the learner recall the steps. Because the strategy will neither help the learners
master the objective nor solve the problem, the designer must make modifications. The strat-
egy should be revised to help the learners master the objective. Thus, a quick review of your
objectives classifications and the strategies you designed will help you maintain a focus on
the problem.

Learner analysis Next, you should review the learner analysis. First, the learner analysis
should help you determine the appropriate reading level for your audience. If you make the
text too difficult to understand, then the learners may fail to complete the instruction. If it is
too simple, they may become bored and tend to ignore it or feel that the information is unim-
portant. It is unlikely you will know the exact average reading level of your audience; however,
you should be able to determine a typical range of abilities. Once you start developing the
materials, you can use the readability index included with some word processors to judge
and modify the level of your materials (see Figure 9.1). The difficulty of the text can also
go beyond just the reading level of the learners. Wittwer and Renkl (2008) suggest that text
that is more difficult to understand by learners with some prior knowledge results in higher
level learning outcomes. They suggest that the more difficult text challenges the learners
to engage in more active text processing, resulting in deeper connections between the con-
cepts and principles. Thus, developing the materials requires a balance between difficulty
and reading level for optimum outcomes.

Second, you can use the learner analysis to determine the learners’ familiarity with
the content and technical terms. If you were designing the introductory unit in a computer
repair course, could you use the terms SSD video card, USB port, and network without first defin-
ing them? If you had recruited your learners from a high school that also offers a network
administrator certificate and has extensive computer resources, then your learners might be
familiar with the terms. However, if you recruited your learners from a group of students at a
high school with very limited computer resources, then your learners might not be familiar
with the terminology. Assuming that your learners know too much can result in instruction
that is too difficult.

Third, understanding the audience’s background can help you select an appropriate
context for illustrations used in the instruction. For example, when describing Ethernet
ports to computer-naive students, you might use the analogy of the phone jack. Similarly,
our designer in the “Getting Started” scenario might need to use a variety of examples for
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FIGURE 9.1
Readability Index

OK

Counts
Words
Characters
Paragraphs
Sentences

2582
14743

35
135

Averages
Sentences per Paragraph
Words per Sentence
Characters per Word

5.1
18.8

5.5

Readability
Passive Sentences   
Flesch Reading Ease
Flesch-Kincaid Grade Level

20%
25.6
12.0

Readability Statistics

different industries or parts of the country. Using an auto-manufacturing company as an
example for teaching the students how to calculate return on investment might work for
learners in Michigan. For learners in Texas, a more appropriate context might be an oil
industry example.

HEURIST ICS FOR DEVELOPING INSTRUCTION
Each time we develop instructional materials, we learn something new. This approach is
the heuristic process described in Chapter 1. We modify existing heuristics, and add new
heuristics, as we learn what works and what does not work. These heuristics are general rules
we can apply to the design process. The following discussion provides several heuristics that
will help you develop a unit of instruction.

Make It Concrete
The positive benefits of learning from concrete materials have been well established by Paivio
(1971, 1986). Unfortunately, because text materials are often abstract, learners may have dif-
ficulty understanding the ideas the author wants to convey. We might initially think that
the best way to make instruction concrete is to add a picture. Carter (1985) suggested that
carefully crafted words have their benefits: “If a picture is worth a thousand words, a good
concrete example is worth at least several hundred words of further definition and explana-
tion” (p. 151). Research, however, suggests that a mix of abstract and concrete information
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increases both the learner’s interest and recall of the information (Sadoski, Goetz, & Fritz,
1993). Research suggests that presenting material in a personalized style can also aid learner
comprehension and transfer, possibly because it increases interest and thus the learner is
more likely to engage in cognitive processing (Mayer, Fennell, Farmer, & Campbell, 2004).
However, Mayer et al. (2004) raise concerns about extensive personalizations because they
can be distracting. They recommend subtle changes, like using you and your. Although we
might be inclined to believe that rich context examples are both needed and beneficial,
Moreno, Ozogul, and Reisslein (2011) caution that perceptually rich examples should also
have a related abstract representation to facilitate transfer of problem-solving skills. This
idea is also supported by Day, Motz, and Goldstone (2015) who found that too much con-
textualization makes the principles less abstract and more difficult to generalize. Thus, our
earlier example of teaching return on investment by using a rich example from either the
automobile or oil industry should also include an abstract description (e.g., one that does
not provide a context) so that our learners develop the capability to apply the formula to
other areas.

What is concrete? Concrete words readily create a mental image for the learner. For
example, the word truth is considered abstract because it does not bring to mind an image.
The word house, though, is concrete because our minds easily conjure an image of a house.
Similarly, sentences can be abstract or concrete. Sadoski et al. (1993) identified the sentence
“The traditional customs fascinated the tourists” (p. 292) as abstract because the subject,
traditional customs, is abstract (i.e., not something represented by a single picture or image).
In contrast, the subject of the sentence “The tribal marriage customs fascinated the tourists”
(p. 292) is concrete and thus more likely to be remembered by the reader.

Making text concrete There are three ways to make instructional text concrete and thus
more comprehensible. First is the use of illustrations (see Chapter 8). Drawings, graphics,
graphs, and photographs provide a referent, or an image, for words. By providing this image
for the learner, we can make the text more concrete. Simply adding a picture to the text, how-
ever, is typically not adequate. You need to direct the learner’s attention to the picture with
words, such as “Note the roundedness of the upper edge . . . ,” or through some interaction,
such as “Label the three points subject to stress on the chassis in the figure below.”

Second, we can create concrete text through the use of concrete words, shorter words,
and active sentences. Simple words tend to increase the readability of the text, making it
easier to comprehend. Active sentences are easier to understand than passive sentences.
For example, “The pointer should be aimed at the 2 o’clock position” is more difficult to
comprehend than “Move the pointer to the 2 o’clock position.” Given the passive text, your
learner might stand before the control panel for hours waiting for the pointer to move to
the 2 o’clock position!

The third method is to use ample examples to illustrate the ideas (Carter, 1985). Inter-
spersing examples (e.g., pictures and concrete words) of the abstract ideas can add con-
creteness to the text, and adding illustrations for declarative concepts improves learning
(Rawson, Thomas, & Jacoby, 2015). For example, consider the previous subsection of this
book, the paragraph with the heading “What Is Concrete?” Notice how we used examples of
abstract and concrete words and sentences to explain concrete text. The research does not
advocate removing all abstract ideas from instructional materials. Rather, these abstract ideas
need elaborations in the form of pictures, concrete text, and examples to improve learners’
comprehension.

Generally, creating a concrete context for learning is supported by the research liter-
ature when the desired outcome is a basic understanding of the ideas. If the outcome is
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the transfer of the knowledge to other areas, then providing limited contextual or concrete
examples can reduce the transfer (Belenky & Schalk, 2014; Braithwaite & Goldstone, 2015;
Kaminski, Sloutsky, & Heckler, 2013; Son & Goldstone, 2009). When your objective is the
transfer of skills and knowledge, then learners need to be presented with multiple contexts
or concrete examples to support the transfer.

Control the Step Size
If you have read a research article, especially in an unfamiliar area, you may have found it
difficult to follow the literature review. The reason is that the authors are typically writing
for individuals who are familiar with background information, and they make large jumps
between ideas. These jumps or transitions are referred to as step size. Researchers assume
that readers of their articles have the background knowledge and can follow the logic leading
to the new idea. As a result, the naive reader may find it quite difficult to read the article
because of a lack of prior, supporting knowledge.

As designers, we can control the step size of instruction. There are two strategies
for reducing step size. First, use consistent terminology throughout the instruction. For
example, do not refer to the mesh screen in step 1 and then refer to it as the filter in step 4.
Select one term and use it consistently throughout the instruction. Second, make explicit
references back to what the learner has previously learned. You can use the references
when transitioning from one unit to the next and from one idea to the next. Use simple
statements, such as “Remember examining the mesh screen of the filter in step 1? If it
was dirty, you can now remove it and clean it.” Or “Yesterday we examined how to use a
predefined formula in Excel.” Using consistent terminology and providing references to
prior learning provide contextual cues to the learner. These cues make the new information
easier to comprehend by providing a context or frame of reference.

Step size can vary for different audiences. A small step for one group might be a large
step for another group (Fleming & Levie, 1978). Although we might carefully control the
step size for a procedure, Eiriksdottir and Catrambone (2011, 2015) suggest that learn-
ers often ignore or tend to be reluctant to read or follow instructions. They suggest that
instructions are cognitively demanding because they require the learner to interpret the
procedure within the current context. That is, the instructions often do not provide informa-
tion about the environment or context in which the task is performed or provide feedback.
For example, consider the instructions for assembling a new toy or swimming pool vacuum.
Often the instruction will tell you to connect two pieces but fail to mention to “push until
you hear a click.” Successful instructions for a procedure are dependent on the completeness
and details included in the instruction during initial performance.

As the learner develops competence, then providing incomplete and general infor-
mation will enhance transfer because they actively encourage the learner to explore and
discover principles. Thus, one strategy is to design the instruction to increase in difficulty
after the initial mastery of the task, requiring the learner to engage in deeper processing
and thus enhancing transfer of the skill. Conducting an appropriate learner analysis can
help you determine the appropriate step size for your target audience.

Use Appropriate Pacing
When we think of pacing, we often think of how fast the lecturer speaks. Pacing, however,
also refers to text materials. Pacing is a function of the number of examples, problems,
interactions, or exercises presented with an idea. Designers can control the pacing of the
instruction by varying the number of examples and/or problems in the instruction. If we
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FIGURE 9.2
Illustration of Pacing

 Idea 2

Idea 2

Idea 1

Idea 1

were to create a map of a unit of instruction, a fast-paced unit would look like the map at
the top of Figure 9.2. A unit that has several examples (bottom of Figure 9.2) would have
a slower pacing. The fast-paced unit might define the first concept and then immediately
define a second concept. To slow the pacing of this unit, the designer might add one or
more examples of the first concept.

For example, a unit begins by introducing the concept of rectangle by defining it. Then,
the concept of square is introduced. To slow the pacing of this unit, we might add several
examples of rectangles after we define the concept (rectangle). Then we could introduce the
concept of square and provide examples of squares. After these examples, we could further
change the pacing by presenting a mixture of five rectangles and five squares. The student is
directed to place an X in each square. Increasing the “distance” (see Figure 9.2) between the
presentation of two ideas slows the pacing. Selecting an appropriate pace requires familiarity
with the learner’s prior knowledge, general ability, and the difficulty of the material. For
novel and/or difficult material, slower pacing can provide the learner with adequate time
and support to develop an understanding. For reviews or less difficult material, a faster pace
may be necessary to maintain the learner’s interest.

Maintain Consistency
Using consistent terms and spelling throughout a unit can aid learner understanding. An
editor will often direct you to create a style guide before you start writing. One part of this
guide is a list of terms/words you will use. For example, will you use the spelling E-mail, email,
or e-mail? Consider a unit in which the spelling E-mail is used at the beginning to describe how
to communicate with people within the company, and then the spelling e-mail is used dur-
ing discussion of communication to and from a mailing list. Your learner might incorrectly
assume that E-mail is a term describing internal company messages and e-mail is a different
form of communication that is used with mailing lists. Consistent terminology and spelling
are important when preparing instructional materials for technical areas. Naive learners are
easily confused by similar terms. Referring to a covering as a port cover in one paragraph and
the same object later as the lower access can lead to confusion. Although it is not always pos-
sible to use familiar terms, instructional designers should strive to use consistent terms to
reduce the cognitive load on and confusion of the learner.

Use Cues
Our last heuristic focuses on the use of cues in the instruction. As you completed your task
analysis, you may have identified different cues that either make the process easier or are
essential. For example, when explaining how to splice two electrical wires, the subject-matter
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expert (SME) would probably indicate that, before cutting the wires, you first need to make
sure the power is turned off. A learner might need to “turn the indicator until the arrow
is at the 12 o’clock position.” Developing the instruction includes identifying the cues and
then accurately communicating them to the learner. We might cue the learner to “First turn
off the electricity and then check for voltage.” Employing these signals and explicating con-
necting relationships will lead to improved comprehension (Sanders, Land, & Mulder, 2007;
van Silfhout, Evers-Vermeul, Mak, & Sanders, 2014). Signals are a means of emphasizing key
ideas in the text through typography (e.g., bold) or phrases (e.g., “Note, the red wire . . . ”)
(Lemarié, Lorch, Eyrolle, & Virbel, 2008). Mayer (2017) found strong support for including
signals to improve achievement in multimedia instruction. In Chapter 8 we described several
methods for cueing the learner using words (e.g., first, second) and using typographical con-
ventions such as boldface and italics. Combining signaling with the cues will help the learner
both identify the cue and increase the probability that it will be recalled (Lemarié et al.,
2008; Lorch & Lorch, 1996; Lorch, Lorch, & Inman, 1993; Naumann, Richter, Flender, &
Christman, 2007; Renkl & Scheiter, 2017).

PUTT ING PEN TO PAPER OR FINGERS TO KEYBOARD
Tweaking the instructional design plan, identifying another cue, or coming up with just one
more example must end sometime, and the development must start. There will come a time
when each refinement to the design plan becomes less and less productive. As a designer,
you need to identify this stage of diminishing returns long before the returns are minuscule
and recognize the signal to start developing the materials. In this section, we provide some
final guidelines for translating your design plan into instruction.

Preinstructional Strategy
If you have followed the model presented in this text, you have already designed and devel-
oped your preinstructional strategy. Once you have completed the title page, the printed
instruction for a manual, the opening logo for the video program, the index page for the web
instruction, or the splash (i.e., opening) screen for the multimedia program, you are ready
for the preinstructional strategy. The preinstructional strategy is the learner’s first contact
with an instructional unit.

Start your unit by copying the preinstructional strategy (e.g., just the overview, pretest,
objectives, or advance organizer) from your design documentation (see Appendix A) and
pasting it into your instruction. Your next step is to address each of the objectives according
to your sequencing plan. You will present the initial presentation and then the generative
strategy for the first objective in the sequence, then the initial presentation and generative
strategy for the second objective, and so on until you have completed the unit of instruction.

Initial Presentation
The initial presentation for an objective provides the learner with the information needed to
achieve the objective. Each initial presentation in your design plan includes a brief plan for
what knowledge or information to present. For example, the initial presentation of a concept
will include the concept name, definition, and best example. Your task analysis will include
this information. During the development of the initial presentations, you may identify a
need to vary the step size or pacing. You can include summaries or refer to specific ideas pre-
sented earlier to reduce step size. To increase step size, you can reduce or remove redundancy
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and transitions. Similarly, you can vary the pacing by adding or removing examples and
elaborations.

The initial presentation will include the cues to signal the learner to critical informa-
tion. Signals in the initial presentation include those that indicate critical information, such as
cues or lists of items, the use of headings to identify the content structure (e.g., Tools Needed,
Safety Precautions, Steps, Definition, Example), and headings that signal the structure of
the unit (e.g., Introduction, Practice, Application). Signaling the intent will influence not
only how much is remembered but also the type of knowledge that is learned (Anderson &
Armbruster, 1985; Jiang & Elen, 2011). Table 8.2 provides details on different types of con-
tent structures and appropriate signals. The initial presentation for an objective is followed
immediately by that objective’s generative strategy.

Generative Strategy
The generative strategy creates an active learning opportunity for the learner. Implementing
the strategy (e.g., paraphrasing) from the design plan provides the learner with the guidance
and chance to relate the new information to existing information by generating new link-
ages. Thus, it is essential that the initial presentation provide the learner with the appropriate
information to accomplish this task. Once the learners have completed the generative strat-
egy you specified in your design plan, how will you provide them with feedback? One effective
approach used with the audiotutorial method (Postlethwait, Novak, & Murray, 1972) is to
present the learner with the instructor’s response after the learner completes one of the
embedded exercises. Other research has also demonstrated that providing learners with an
expert’s paraphrase is an effective strategy (Johnsey, Morrison, & Ross, 1992) as well as pro-
viding corrective feedback (Kang, McDermott, & Roediger, 2007). Fiorella and Mayer (2016)
suggest incorporating measures to analyze the quality of what learners produce in response
to the generative strategy. For example, you might want to include a list of key words or
ideas learners can check against their summaries for completeness. Generative strategies dif-
fer from the more traditional strategies, such as mathemagenic activities (Rothkopf, 1996),
that typically were designed to have a single, narrowly focused answer. Responses to genera-
tive strategies, such as asking the learner to paraphrase or generate questions, do not have
clear-cut right and wrong answers. Thus, any feedback should include directing learners to
compare their responses to those of the expert to identify differences.

Transitions
As you finish the development of one objective and start the next, you may want to include
a transition. Transitions can help reduce the step size, or jump from one idea to the next,
for the learner. Similarly, you can use a transition to alert the learner that the instruction is
moving to a new idea. Transitions can consist of a single sentence at the end of the previous
section or one at the beginning of the next section. For example, note the last sentence in the
section on “Initial Presentation,” which provides a transition to the generative strategy. You
can also create short paragraphs that help the learner transition from one idea or objective to
the next. Here is an example of a transition: “Now that you have completed the installation of
the Ethernet cable, we are ready to make changes so that we can share a folder and connect
a printer to the computer.” This transition refers back to the section the learner has just
completed (i.e., connecting a cable) and shows how the completed steps are related to the
next section (i.e., sharing a folder and connecting a printer). When you prepare a transition,
avoid the trap of providing extensive summaries that overwhelm the learner.
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Developing the instruction may seem like a daunting task both to novices and to expe-
rienced instructional designers. We can simplify this task if we consider our design plan as a
blueprint for the unit of instruction. By following the instructional design plan and address-
ing each objective, you can make the development process a manageable task. Developing
the materials is a combination of following the instructional design plan and using a good
dose of creativity.

Cognitive Load
Many introductory psychology courses introduce students to the “magic number 7 plus or
minus 2” (see Miller, 1956). The basic conclusion from this rule is that learners can remem-
ber between five and nine items at one time. As instructional designers, we concluded that
when giving the learner a list of items to memorize, such as airport codes or vocabulary
words, we should design our strategy to present only five to nine codes at a time rather than
a list of two or three hundred codes at one time (Christensen, Merrill, & Yanchar, 2007;
Merrill & Salisbury, 1984). Although this heuristic is an important guideline when memo-
rizing information, such as vocabulary words, it cannot be applied to all instructional tasks.
Sweller (1999) and his associates (cf. Sweller, Ayers, & Kalyuga, 2011), who have researched
the cognitive load placed on the learner during instructional tasks, have suggested other
factors to consider, especially when the outcome requires a deeper level of learning beyond
simple recall. In this section, we examine the application of cognitive load theory (CLT)
to the design of instructional materials. First, we examine the learning process. Second, we
define two types of cognitive load. Third, we examine how we can manage cognitive load as
we develop our materials.

The learning process For you to read or watch television, three important processes take
place. First, you must attend to or be aware of the information coming from your senses.
Second, you process the information, or transform it into another form, so you can easily
encode it in a manner that you will remember for future recall (see Figure 9.3). These pro-
cesses occur in working, or short-term, memory. Information held in working memory will
remain there only for a few seconds unless it is refreshed by rehearsal.

For example, you might use the phone book to look up the phone number for the
pharmacy. As you walk across the room to the phone, you keep repeating the phone number
in your memory to keep it from fading from working memory. Most often we are trying to
remember a seven-digit number such as 555–1212. But what if we needed to call another

FIGURE 9.3
A Simple Memory Model
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country and the number was 5475–4329? The additional number and unusual pattern would
require us to expend extra effort to remember the phone number as we walked across the
room. We have developed a schema that helps us recognize 555–1212 as a telephone number;
more precisely, it is probably a local telephone number because it does not have an area code
preceding the seven digits. When we use our schema to organize or recognize a seven-digit
number, we can easily remember it for a few short seconds. The foreign number, 5475–4329,
does not match our schema for phone numbers and requires extra effort to remember. This
extra effort is the mental effort, or cognitive load, we must expend to remember, or process,
the number. As instructional designers, we need to be concerned with the cognitive load we
place on learners as they work with the materials we have designed. How can we control the
effort the learner must expend to process the information?

Two types of cognitive load Most of us have found that some subjects are easy but others
are difficult. Some topics, such as the symbols for the chemical elements, are easy to memo-
rize. We can create a list and start memorizing O for oxygen, S for sulfur, C for carbon, and
so forth. Each element is learned by itself, and the learning task has little dependence on
learning the other elements. Sweller (1999) referred to this content as having low element
interactivity. Other tasks require us to grasp several factors and consider the relationships
between them before we can understand the content. For example, in microeconomics we
must first understand fixed costs and variable costs to understand the concepts of total costs
and marginal costs. Memorizing the definitions of each term would not contribute to our
understanding of total or marginal costs. Similarly, we must go beyond memorizing the
variables for calculating acceleration [acceleration = (final rate − initial rate)/time] and
understand the meaning of each element to understand the concept of acceleration. These
two examples identify content that has a high degree of element interactivity; that is, we must
understand the different parts and their relationships to gain an understanding of the total
concept.

The first type of cognitive load, intrinsic load, is determined by the interactivity of the
elements of the content and learners’ knowledge (van Merriënboer, Kester, & Paas, 2006).
As designers, we have no control over the interactivity. If there is a high degree of inter-
activity between the elements, then there will be a high intrinsic cognitive load. If there is
low interactivity, as between the chemical element symbols, then the intrinsic cognitive load
will be low. One approach to managing high intrinsic load is to break the ideas into smaller
components rather than using a whole, or molar, view (de Jong, 2010; Gerjets, Scheiter, &
Catrambone, 2004; van Merriënboer & Sweller, 2005). Another approach is to use pretrain-
ing to teach the individual ideas before you teach the interactions or causality of the system
(Ayres, 2013; Blayney, Kalyuga, & Sweller, 2010, 2015, 2016; Mayer, Mathias, & Wetzell, 2002;
Sweller et al., 2011). By isolating the individual elements and teaching them first, you can
reduce cognitive load. After the learner understands the individual elements, then you can
present the larger systems where the individual elements interact, placing more emphasis
on the interactions rather than emphasizing the individual elements.

In contrast is the second type, extraneous cognitive load, which is introduced in the
design or layout of the instructional materials. We can control the extraneous cognitive load
imposed on the learner by careful use of instructional design and message design elements.
For example, consider the task of teaching a student how to calculate the area of a trapezoid.
To calculate the area, you must add the two bases, then divide by 2, and then multiply by the
height. We can simplify the process further by providing a formula: area = ([b + b2]/2)h.

Because the intrinsic cognitive load for calculating acceleration and the area of a trape-
zoid is high, we want to avoid introducing or increasing the extraneous cognitive load. We can
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FIGURE 9.4
Using Illustrations to Reduce Cognitive Load

b1

h Area = ([b1 + b2]/2)h

b2

significantly reduce the cognitive load required to understand this calculation by providing
a diagram (see Figure 9.4). The diagram provides the learner with a concrete reference for
the terms in the formula, thus reducing the need for the student to use working memory to
make those transformations. Instead, the student can focus on the calculation process.

As designers, our task is twofold. First, we must recognize content that has a high intrin-
sic cognitive load. Second, we must use appropriate instructional design and message design
strategies to reduce the extraneous cognitive load imposed on the learner by our designs.
The following paragraphs describe four ways of controlling cognitive load.

Goal-free effect When faced with a novel problem, learners often use a means–ends analysis
to solve the problem. That is, they determine what is known, then try to find the shortest path
to the solution of the problem. This approach is often highly efficient and effective for solving
problems; however, Sweller (1999) suggested that it is not the best approach for learning how
to solve problems. When learning how to solve a problem, the learner needs to develop a
schema, such as the one for determining the area of a rectangle, so that the learner can
apply it, for example, to determining the area of their yard in order to purchase the correct
size bag of fertilizer (Sweller et al., 2011). As we learn how to make this calculation, we learn
to recognize elements such as length and width so that we can determine the area. The
means–ends analysis does not help us understand the relationship between the elements
(i.e., length and width), nor does it help us automate the calculation process.

A means-end approach also increases the intrinsic cognitive load for the learner.
Sweller et al. (2011) suggest that we incorporate goal-free problems to reduce the cognitive
load. For example, when presented with the problem in Figure 9.5, the learner would focus
on finding the value of C, and finding the value of B will become a subgoal. However, if we
add the statement “Determine the value of as many variables as you can,” the learner will
take a different approach, which also reduces the cognitive load. That is, the learner will first
see that she can substitute 3 for the value of A and then determine the value of B. Then the
learner will see that the value of B can be substituted in the next equation to determine
the value of C. According to Sweller, this goal-free approach reduces the cognitive load and
allows the learner to develop a problem-solving strategy.

A = 3

B = A + 4

C = B + 5

FIGURE 9.5
Means–Ends Analysis Problem
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Worked-example effect If you developed math anxiety in your early years, you probably
felt the return of that anxiety when you first opened a statistics textbook. You were ready
for the instructor to introduce a math-related topic, provide an example, and then expect
you to solve a similar problem. Again, you were faced with trying to determine what steps
were required to arrive at the correct answer. In recent years, we have seen considerable
research on the use of worked examples that show they are helpful for reducing cognitive
load on complex tasks (e.g., Chen, Kalyuga, & Sweller, 2015; Kalyuga, Chandler, & Sweller,
2001; Kyun, Kalyuga, & Sweller, 2013; Nievelstein, van Gog, van Dijck, & Boshuizen, 2013;
Retnowati, Ayres, & Sweller, 2010; van Merriënboer, Schuurman, de Croock, & Paas, 2002).
The worked example illustrates how to solve the problem by presenting each individual
step rather than just the problem and the final solution step. A sample worked example
is presented in Table 7.7. The worked examples direct learners’ attention to the steps of the
process and reduce the cognitive load needed to transform the steps in the more traditional
presentation of a math example. Recent studies (Hancock-Niemic, Lin, Atkinson, Renkl, &
Wittwer, 2016; Sladen, Aleven, Schwonke, & Renkl, 2010; ter Vrugte et al., 2017) have sug-
gested additional benefits for fading the steps in a worked example. That is, the last one or
two steps are not completed for the learner, which requires the learner to engage in working
the example to complete it. Depending on the task, the designer can choose to continue this
fading process to have the learner work additional problems while completing more steps.
When the interactions (completion steps) are directly relevant to the learning task, then they
can enhance learning.

Split-attention effect If you have ever tried to follow instructions for replacing spark plugs,
installing a graphics card in a computer, or installing a zipper, then you have probably experi-
enced a split-attention effect (Ayres & Sweller, 2005; Chandler & Sweller, 1992; Sweller et al.,
2011). How-to guides and textbooks often unintentionally create layouts that increase the
learners’ cognitive load when trying to learn tasks. This effect is created when an illustra-
tion is introduced into the text. Typically, the learner must divide his attention between the
text and the graphic to comprehend the material. Figure 9.6 illustrates a passage that has
introduced a split-attention effect and then how we corrected the problem to reduce the
cognitive load imposed on the learner. In the first example, the learner must split her atten-
tion between the explanatory text and the labels (i.e., A, B, and C) on the drawing. Thus,
the learner is not only learning the parts A, B, and C but must keep track of her location
in the text and on the picture as she switches between the two presentations. Thus, more
cognitive effort is required for the first example than the second example, in which the text
explanation and the graphic are integrated. The second example results in a reduction of
cognitive effort required for understanding the text. We can prevent extraneous cognitive
load by integrating the text and graphics rather than keeping them separated, as in the first
example.

Redundancy When correcting a problem that creates a split-attention effect, you might
decide that if text integrated with an illustration is good, then keeping the similar infor-
mation in the text should further enhance the instructional quality of the materials. Sweller
(1999), however, has found that repeating the same information in both the illustration
and text creates a redundancy effect that actually increases the cognitive effort to process
the information. The learner must pay attention to both the text and the graphic source,
resulting in less working memory available to process the information (Bodemer, Ploetzner,
Feuerlein, & Spada, 2004; Pociask & Morrison, 2008; Sweller, 2016; Sweller et al., 2011).
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FIGURE 9.6
Split-Attention Effect
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Figure 9.7 illustrates the redundancy effect. The information should be presented either in
the graphic or in the text rather than in both. Similarly, if unnecessary elements are added,
then both the necessary and unnecessary elements must be processed leading to a redun-
dancy effect (Sweller et al. (2011).

During the design and development phase, the instructional designer needs to
identify strategies for reducing the cognitive load of the instructional materials. The four
effects—goal-free, worked-example, split-attention, and redundancy—provide examples of
ways cognitive load can be increased as well as strategies for decreasing it. The effort might
require working closely with a graphic artist, because the integration of text and graphics is
not the traditional method used in the layout and design of materials.

The next section of this chapter focuses on three different instructional delivery
methods: group presentations (lectures), self-paced instruction, and small-group activities.
Examples of each method are described, followed by a discussion of the method’s strengths
and limitations.
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FIGURE 9.7
Redundancy Effect
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Expert’s Edge

Taking a Load Off the Learner’s Mind

Helping the Learner Comprehend Some time ago, we noticed that our students were often
overwhelmed by the abundance of irrelevant hits that were generated by their scientific litera-
ture search activities and were amazed by the results of an expert searching for literature using
different databases and Boolean operators. As a result of this observation, we realized that
searching for scientific literature is a complex task for which we might have a training prob-
lem. A quick analysis of the task and a closer look at the current training practice revealed that
the task consisted of many interactive elements. The training focused on isolated elements
and almost immediately began with authentic search assignments. From our experience as
“cognitive” instructional designers, we knew that high element-interactivity material is highly
cognitively demanding and difficult to understand. Although the elements can be learned indi-
vidually, meaningful learning or deep understanding can only commence if the learner is able to
attend to the important aspects of the presented material, mentally organize it into a coherent
cognitive schema, and integrate it with relevant existing knowledge.

To tackle this training problem, we used the four-component instructional design (4C/ID)
approach (van Merriënboer, 1997). With its heavy reliance on CLT (Sweller, van Merriënboer, &
Paas, 1998), the methodology is especially suitable to developing training for these complex
cognitive tasks, which, without the appropriate instruction, may easily impose a high burden
on the cognitive system of the learner. CLT is concerned with the development of innova-
tive instructional methods that efficiently use people’s limited cognitive-processing capacity
in order to stimulate meaningful learning. Although 4C/ID considers authentic learning tasks
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to be the driving force for learning, it acknowledges that the intrinsic load of these tasks
in combination with the load caused by the manner in which the information is presented
may hamper learning. When the load is necessary and enhances learning, it is referred to as
germane load. After a thorough task analysis, use the following techniques to manage the
cognitive load.

Organization of Learning Tasks in a Simple-to-Complex Sequence to Task Classes To
prevent the excessive cognitive load that is typically associated with authentic tasks, learners
will typically start working on learning tasks that represent relatively simple versions of the
whole task. They progress toward tasks that represent more complex versions of the whole
tasks as their expertise increases. Cognitive load is optimized because at any time in the
training program learners receive tasks that are challenging to them but never too demanding
on their cognitive capacities. The intrinsic aspects of cognitive load can be reduced by this
simple-to-complex sequencing.

Task classes are used to define these simple-to-complex categories of learning tasks.
The basic idea is to use a whole-task approach in which the first task class refers to the
simplest version of whole tasks that experts encounter in the real world. For increasingly more
complex task classes, the assumptions that simplify task performance are relaxed. The final
task class represents all tasks, including the most complex ones that professionals encounter
in the real world.

For example, some of the task factors that determine how complex it is to perform
the scientific literature search skill are (a) the clearness of the concept definitions within the
domain, (b) the number of articles written about the topic of interest, and (c) the number of
search terms and Boolean operators needed to identify the topic of interest. Using these fac-
tors, we can define the simplest task as a category of learning tasks in which the concepts are
clearly defined, with only a few search terms, and which yields a limited amount of relevant
articles. In contrast, the most complex task class is defined as a category of learning tasks for
which concept definitions within the domain are unclear and searches require many terms and
Boolean operators in order to limit relevant articles. Additional task classes of an intermediate
complexity level can be added in between by varying one or more of the task factors.

Timing of Supportive and Prerequisite Information From a cognitive load perspective,
the distribution of essential information over a training program and the timing and the format
of presentation to students are critical. In many contemporary training programs, all infor-
mation is provided before practice starts and is presented in a manner that unnecessarily
increases extraneous cognitive load. The 4C/ID model takes this problem into account by
making a distinction between supportive and prerequisite information and by prescribing how,
when, and where in the program it should be presented. Supportive information is helpful to
the learning and performance of the variable aspects of learning tasks. It can be information
that describes how a learning domain is organized and therefore allows for reasoning in that
domain. It can also be information that describes the way problems in a domain may be effec-
tively approached and therefore guides problem solving. To keep the load resulting from the
presentation of supportive information within manageable proportions, the supportive infor-
mation within a 4C/ID training program is connected to task classes and evenly distributed
across the whole training program.

Prerequisite information is conditional to the learning and performance of the consistent
aspects of learning tasks. It consists of step-by-step knowledge that exactly describes how
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consistent skills need to be performed. This information is always applied in the same manner.
Once a learner has mastered a consistent skill, the declarative information of how the skill is
performed (e.g., procedures for selecting and filling in search fields) is no longer necessary.
We can decrease the extraneous load imposed by organizing the consistent skills (i.e., how
to fill in search fields) in small units or information displays and presenting it precisely when
learners need it (just in time) during their work on the learning tasks.

Part-Task Practice to Automate Consistent Skills Learning tasks are designed in such
a way that they primarily promote knowledge construction for the performance of the vari-
able aspects of the to-be-learned complex skill. However, in some cases the use of repeated
practice in order to automate the consistent aspects of the skill is needed. For example, in
complex literature searches a learner has to formulate search queries in which many search
terms are combined with Boolean operators (e.g., learning and psychomotor) to decrease
the otherwise large amount of hits. The cognitive load resulting from performing this consis-
tent skill might be so high that learners have no cognitive resources available to organize
the different literature search problems. As a result, the learning of the whole skill is dis-
rupted. Repeated short, isolated practice sessions are used to automate the performance of
the consistent skill and to free up cognitive resources to cope with the variable aspects of the
learning task.

High Variability of Practice Within Task Classes The learning tasks within the same task
class are sequenced in a randomized order so that each next learning task differs from the
previous one. High variability is known to promote meaningful learning by stimulating learners
to compare the solutions to the different learning tasks and to abstract more general knowl-
edge for solving a wide range of problems. So high variability of learning tasks is used as a
technique to increase germane cognitive load.

Learner Support To compensate for the increased germane load that is created by the high
variability of learning tasks, a task class will typically start with learning tasks having a large
amount of learner support. As learners acquire more expertise in working on the learning tasks,
learner support is gradually decreased until learners are practicing with no support at all. One
popular way to realize the reduction in extraneous load is by providing the substantial scaf-
folding of worked examples initially, followed by completion problems and then full problems.
Each of these problem forms may provide product and/or process support. Product support
is provided by giving more or less of the solution to the problem that the learner has to solve in
the learning task. Process support is also directed to the problem-solving process itself. Full
process support can be provided as a modeling example in which the learner is confronted
with an expert who is performing a literature search and simultaneously explains why the task
is performed as it is.
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GROUP PRESENTAT IONS
In the group presentation or lecture method, the instructor tells, shows, demonstrates, dra-
matizes, or otherwise disseminates subject content to a group of learners. This pattern can
be used in a classroom, an auditorium, or a variety of locations through the use of radio,
amplified telephone, closed-circuit television transmission, streaming via the Internet, or
satellite communication. While lecturing, the instructor may include media materials, such
as PowerPoint slides, sound recordings, slides, video recordings, or multimedia presenta-
tions, either singly or in multi-image combination. These activities illustrate the one-way
transmission of information from instructor to learners, often for a set period of time (gen-
erally a 40- to 50-min class period). In small classes there may be some degree of two-way
communication between teacher and learners, but most frequently learners are passively
listening and watching.

Strengths
The benefits of choosing a group presentation method to accomplish certain learning objec-
tives include the following:

• A lecture format is familiar and conventionally acceptable to both instructor and
learners. This method is the most common form of instructional delivery.

• Lectures can often be fairly quickly designed because the instructor is familiar with
the material and will make the actual presentation. The designer often works with
the SME to provide the instructor with a list of objectives and a topic outline with the
unwritten agreement that the instructor will follow the outline. The assumption is
that the instructor can make the necessary strategy decisions. This strength is a par-
ticular advantage when instruction is needed to address a critical, short-term need.

• A lecture places the instructor in direct control of the class and in a visible author-
ity position. For some instructors and in many teaching contexts, these factors are
advantageous for achieving the objectives.

• Large numbers of learners can be served at one time with a lecture. The group is
limited only by the size of the room; thus, lectures can be highly economical.

• As instructional needs change, a presentation can be easily modified by deleting
content or adding new content just before or even during the delivery. Also, the pre-
sentation can be easily adapted for a specific group of learners (e.g., made longer or
shorter, more or less difficult).

• Lectures are a feasible method of communicating when the information requires
frequent changes and updates or when the information is relevant for only a short
time period, such as the implementation of a new travel policy.

• A good lecture can be motivating and interesting for the students.
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Limitations
The group presentation method of instruction suffers from the following limitations:

• Learning is typically very passive, involving listening, watching, and taking notes, with
little or no opportunity for exchanging ideas with the instructor. Instructors can
add questioning to their lectures either with individual responses or by using per-
sonal responders (e.g., “clickers”) to obtain responses from all students. Similarly,
an instructor can design short-duration small-group discussions with reports from a
few select groups.

• To maintain learners’ attention during a presentation, the lecturer needs to be inter-
esting, enthusiastic, and challenging.

• When an instructor lectures, demonstrates, shows a video, or otherwise presents
subject content to a class of learners, the assumption is made that all learners are
acquiring the same understanding, with the same level of comprehension, at the
same time. They are forced to learn at a pace set by the teacher. Thus, lectures are
not adaptive to individual differences.

• If questioning is permitted, instruction stops and all learners must wait until the
question is answered before the presentation can proceed.

• In a large lecture class, it is difficult for the instructor to receive individual feedback
from learners pertaining to misunderstandings and difficulties encountered during
the presentation. Thus, some learners may leave the class with incorrect learning.

• A presentation may be inappropriate for teaching psychomotor and affective objec-
tives, as these objectives typically require some form of practice or active learning
environment.

• A large-group presentation may vary from presentation to presentation. Thus, the
consistency of information and topics covered may not be the same for any two
groups. This problem is particularly relevant when the training needs to be consis-
tent, such as when teaching policies or procedures.

• Students who have difficulty with auditory learning will be at a disadvantage through-
out the presentation.

Applications
There are specific situations and times at which a presentation to a group of learners is most
valuable:

• As an introduction, overview, or orientation to a new topic
• To create interest for a subject or topic
• To present basic or essential information as common background before learners

engage in small-group or individual activities
• To introduce recent developments in a field, especially when preparation time is

limited
• To provide such resources as a one-time guest speaker, a video, or other visual pre-

sentation that can most conveniently and efficiently be shown to the whole group at
one time

• To provide opportunities for learners to make their own presentations as reports to
the class

• As a review or summary when the study of the topic or unit is concluded
• To teach a large group of learners in a highly economical manner
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Guidelines for Effective Lecturing
Keep in mind that learning is enhanced when learners are actively involved. Therefore, it
is important to develop a plan for including learner participation activities when lecturing.
Also, to facilitate learners’ understanding of the material, lectures should be clear and well
organized. We recommend the following components:

• Active interaction with the instructor. Prepare questions to use at various points dur-
ing the verbal presentation; encourage or direct learners to answer and enter into
discussion with the instructor. These questions should be prepared before the pre-
sentation and should assess understanding rather than rote recall. Decide on places
to stop a presentation (often at the conclusion of a section or the end of informa-
tion presented on a concept), and ask questions to measure understanding and
encourage discussion. Instructors can use clickers (devices allowing individual stu-
dents to select an answer, with the results displayed for the instructor or class) to
check the understanding of the larger group and display the summary of answers on
multiple-choice or true/false items.

• Note taking. Encourage note taking by learners so that they will actively work with
the material. Notes taken in the students’ own words are useful in producing mean-
ingful learning rather than rote memorization. If a PowerPoint presentation is used
as part of the lecture, handouts with the slides can be provided so students do not
need to copy each word from the slide but can focus on the lecture and take rele-
vant notes. Larwin and Larwin (2013) conducted a meta-analysis of guided notes in
postsecondary education and found a positive, moderate impact on student learn-
ing. Here, guided notes might include cues and empty space for learners to fill in
missing information from a lecture, encouraging more active participation. Hartley
(2002) and Donohoo (2010) provide suggestions for using structured note taking to
improve comprehension during a lecture. For example, Hartley’s structured notes
might include the phrase “There are three characteristics of cumulonimbus clouds.”
Then, on the next three lines are the numbers 1, 2, 3, where the student can write
the characteristics as they are presented.

• Handouts. Consider preparing structured notes on topics requiring the learner to
(a) fill in an outline of content (e.g., structured notes), (b) complete diagrams that
accompany visuals used in the presentation, (c) write replies to questions, (d) solve
problems, and (e) make applications of content and concepts as the presentation
proceeds. Learners can also complete self-check exercises or quizzes of the content
presented. The key is to stimulate active processing of the information. For this rea-
son, detailed notes are generally not recommended because they eliminate the need
for the students to generate their own. Other forms of handouts include slides from
a multimedia presentation such as PowerPoint that allows you to print three slides
per page with room for notes.

• Other mental activity. Encourage thinking by helping learners verbalize answers
mentally to rhetorical or direct questions that you or another learner poses. You can
also ask learners to formulate their own questions relating to the materials for use
in follow-up small-group sessions.

• Terminology. Use clear terminology and meaningful examples to illustrate concepts.
• Organization. Organize the lecture by constructing an outline. Bring the outline

(or note cards) to the presentation and talk “from” it rather than reading it verbatim
(a guaranteed painful experience for listeners). Unless you are very accomplished as
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a lecturer and highly familiar with the presentation, do not try to speak extempora-
neously; a frequent result is a disorganized and rambling presentation.

• Enthusiasm. Show enthusiasm and interest in your subject.
• Format. A standard model (adapted from Slavin, 2018) is as follows:

1. Orient the students to the topics (an outline, story, or overview).
2. Review prerequisites.
3. Present the material in a clear, organized way.
4. Ask questions.
5. Provide independent practice.
6. Review and preview.

Distance Education
With the rising cost of gathering employees for an onsite class and the increased compe-
tition for students in higher education, distance education is gaining in popularity as a
cost-effective delivery system. As Simonson (1995) pointed out, although few students pre-
fer to learn at a distance relative to being in the same room with the instructor, there are
times when the convenience of distance education outweighs other factors. Keegan (1996)
identified two categories of distance education. In his first category, the learner and the
instructor are separated in time and space for the majority of the course. Examples include
correspondence courses, broadcast television courses, and web-based courses. The second
category encompasses delivery systems, such as interactive distance television, that separate
the learner and instructor in space but not time. That is, all the students must meet at the
same time but in different locations. He labeled this category “virtual education” rather than
seeing it as a form of distance education. In the typical virtual education setting, there is a
host classroom or studio in which the instructor actually presents the instruction. Remote
sites contain one or more video monitors, TV cameras, or microphones, along with other,
optional equipment (e.g., a fax machine), permitting the two-way transmission of voice,
video images, written communications, and computer animations and simulations. An alter-
native is for students to connect to the classroom via the Internet from their home or office
computer.

In essence, the students at the remote site can hear, see, and interact with the
instructor as he or she presents material in real time. Naturally, differing degrees of
instructor-to-student interaction are possible depending on the number of remote sites to
which the instruction is transmitted. Another type of distance education uses the Internet
to deliver the instruction. Instruction offered via the Internet can take many forms, ranging
from web pages to mailing lists to course management systems such as Blackboard and
Moodle to virtual classrooms created with software such as Adobe Connect® and Zoom®.
Students can interact in real time or asynchronously by posting to bulletin boards or
forums. Various websites also provide software and hosting services for instructors who
want to create either web-based resources for their classes or a web-based course (e.g., www
.blackboard.com). Another form of Internet-based instruction is asynchronous courses,
which have many features in common with the personalized system of instruction (discussed
later in the chapter). Today, it is not unusual for a distance education course to include a
mix or blend of media or delivery systems. Campus courses often make use of web-based
instruction through applications such as Blackboard, allowing a blend of traditional and
distance education delivery systems.

http://www.blackboard.com
http://www.blackboard.com
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Strengths Distance and virtual education have additional strengths beyond the traditional
classroom lecture and self-paced instruction for both training and education environments:

• Students can “attend” a class without going to campus.
• Very large audiences situated miles apart can be served.
• High-quality communications equipment at the host site can transmit professional-

level, multimedia presentations.
• Unlike with conventional video presentations, students can experience instruction

as it happens, thus permitting updates, announcements, and the spontaneity of live
events.

• Unlike conventional instructional television, students can interact with the instructor
by asking questions or making comments.

• Students can study and complete course activities anytime, anywhere.

Weaknesses There are also weaknesses associated with distance education that one would
not encounter in a traditional classroom. These weaknesses are as follows:

• Depending on the sophistication of the telecommunications system and other
resources, the quality of the video and/or audio transmission may be inferior to
seeing and hearing a presentation given in the same room (e.g., video images that
are not well synchronized with the sound may be distracting to learners; the layout
of the room may limit viewing of monitors).

• Despite the two-way communication capabilities, interactions between individuals at
the host and remote sites are more constrained and less fluid than those taking place
in the same room. Because such interactions interrupt the main presentation or are
difficult to follow aurally and visually, students may lose interest in the instruction.

• The hardware requirements for some distance education delivery systems may prove
too expensive for some organizations.

• Students working independently in a distance course lack a pacing mechanism, such
as a weekly lecture, and may fall behind.

• Students in distance education courses tend to have a higher dropout rate than stu-
dents attending campus courses.

• Offering a course across multiple time zones may create problems when there is a 6-
to 8-hr time difference between the student and the instructor.

Guidelines for effective learning The following heuristics can help you plan an effective
distance education lesson:

• Consider the cost of delivering the instruction, and use distance education selectively
where it fits special instructional conditions and needs (e.g., enables you to reach
learners who are geographically dispersed).

• At the remote site, use multiple monitors rather than a single monitor where
appropriate to achieve greater closeness between students and the presentation
(Gopalakrishnan Jayasinghe, Morrison, & Ross, 1997).

• At the host site, favor an eye-level rather than high-angle camera position to increase
eye contact by the presenter (Gopalakrishnan Jayasinghe et al., 1997).

• Carefully balance the amount of two-way communication permitted so that appro-
priate opportunities for interactivity are provided without compromising the pace or
continuity of the lesson.



Trim Size: 8in x 10in Morrison465935 c09.tex V1 - 01/29/2019 7:50 P.M. Page 222�

� �

�

222 9 • Developing Instructional Materials

• Where appropriate, integrate multiple media (e.g., professional-quality videos or
software presentations) to increase variety and impact so that the distance instruction
is more interesting than watching an essentially TV-type lecture.

• Provide a means for students to contact the instructor, and then provide a response
within a reasonable time frame.

• Provide detailed feedback on assignments.
• Design materials in a way that creates a guided-didactic conversation (Holmberg,

1983). In distance education, the teaching (i.e., design of the instruction) and
the learning (i.e., when the student studies the materials) are often separated by
weeks or even months. Keegan (1996) suggested that we need to reintegrate the
teaching and learning acts, which were separated because of the design of the
materials prior to their delivery to the students. That is, design the instruction
to engage the learner with the content so that it is actively processed rather than
passively read.

• Design and develop (and, hopefully, test) asynchronous components prior to the
start of the course.

• Design opportunities for learners to interact collaboratively with one another, when
feasible (Borokhovski, Tamim, Bernard, Abrami, & Sokolovskaya, 2012).

SELF-PACED LEARNING
Self-paced learning has received the most attention in instructional design. As the principles
of learning indicate, much evidence supports the belief that optimum learning takes place
when a student works at his or her own pace, is actively involved in performing specific
learning tasks, and experiences success in learning. Self-paced learning methods are also
called individualized learning or self-instruction.

Although these terms may have different meanings, the important features for the
learner are responsibility, pacing, and successful learning based on specific learning objec-
tives and a variety of activities with accompanying resources. Most frequently, the instructor
selects the learning objectives and sets the requirements learners must follow. A “true” indi-
vidualized learning, or learner-controlled, program would require the design of separate
objectives and learning activities for each learner according to that individual’s own charac-
teristics, preparation, needs, and interests. Implementation of such a system usually requires
a computer-managed instructional system to track the progress of each student and to select
the appropriate objectives. Self-paced instruction, however, can occur at several different
levels. Classic models from the literature are mastery learning (Block, 1971) at the precol-
lege level and the Personalized System of Instruction (PSI) at the college level (Keller &
Sherman, 1982). More recently we have seen a growth in intelligent computer systems that
have been found to be effective for instruction (Kulik & Fletcher, 2016). In school contexts,
comparable approaches are sometimes referred to as continuous-progress grading, in which
students’ evaluations depend on the number of units they complete in a given time period
(Slavin, 2018).

Drawing from these models, a high-quality self-paced learning program includes the
following specific features:

• Learning activities are carefully designed to address specific objectives. A typical
self-paced unit is organized into comparatively small, discrete steps, each one treat-
ing a single concept or segment of content. The size of the steps can vary, but it is
essential that they be carefully sequenced.
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• Activities and resources are carefully selected in terms of the required instructional
objectives.

• The learner’s mastery of each step is checked before he or she proceeds to the next
step. Therefore, it is necessary to require the learner to demonstrate mastery of the
content.

• The learner then must receive immediate confirmation of mastery of the objectives.
With each success, the learner confidently advances to the next step.

• When the learner has difficulty understanding the material or fails to master the
objectives for a unit, further study may be necessary, or the learner may ask
the instructor for help. Thus, the learner is continually engaged in active learning
and receives immediate feedback.

Most objectives in all three domains can be treated through some form of self-paced
learning activity. In some learning environments, the instructor and students may feel more
secure using a mixture of self-paced and group-paced instruction (i.e., lecture). The instruc-
tor and designer must determine the most appropriate delivery method for each of the
objectives. In some situations, background and factual information might be assigned to
a self-paced mode to ensure that all learners have mastered the basic information. Then
the group presentation (i.e., lecture) can build on this foundation. In another situation, the
lecture might provide the background material, and some form of individualized instruc-
tion treatment would help the learners achieve the higher level objectives. The instructor
can then work with individual students who have difficulty mastering the material, and the
faster learners can proceed to the next unit. Today, the greater emphasis being placed by
educators on cognitive theory and self-constructed knowledge has altered the assumption
that self-paced units must be highly rigid in content and linked to highly specific mastery cri-
teria. That is, units that are project based and discovery oriented would certainly represent
desirable types of self-paced instruction (e.g., using the Internet as an information source
for creating a classroom exhibition on world-renowned natural history museums).

Strengths
Evidence suggests that, in many situations, learners participating in self-paced learning pro-
grams work harder, learn more, and retain more of what is learned than do learners in
conventional classes. Self-paced learning offers a number of unique advantages as an instruc-
tional method:

• Both slow and advanced learners can complete the instruction according to their
own abilities and under appropriate learning conditions.

• The self-reliance and personal responsibility required of learners by a self-paced
learning program may carry over as habits to other educational activities, job respon-
sibilities, and personal behavior.

• The instructor can give increased attention to the individual learner.
• The activities and responsibilities of an instructor involved in a self-paced learning

program change because less time is spent in making presentations and more time
is devoted to addressing learners in group sessions, consulting with individuals, and
managing the learning environment.

• Although major approaches to self-paced learning are not always immediately
cost-effective, as the lessons and resources are employed over time with additional
classes, the cost of a program can be reduced appreciably. (For a consideration of
program costs and measurement of program efficiency, see Chapter 13.)
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• The information presented to each learner remains consistent (i.e., each learner
receives the same basic ideas) over time, which reduces variations caused by lectures
presented on different days. In addition, self-paced adaptive instruction varies the
content according to individual needs.

Limitations
There are also some limitations to self-paced learning that make it less suitable for some
environments:

• There may be a lack of interaction between instructor and learners or among learners
if a self-paced program is the sole method of instruction in a course. Therefore, it is
important to plan for periodic instructor–learner and small-group activities as appro-
priate. One exception to these limited interactions is asynchronous distance educa-
tion, which can make effective use of both learner–instructor and learner–learner
interactions (Bernard et al., 2009; Borokhovski et al., 2012).

• If a single-path, lockstep method is followed, learning can become monotonous and
uninteresting. On the other hand, open-ended (discovery-type) projects may allow
for too much divergence in what learners experience and accomplish.

• Lack of self-discipline combined with procrastination can result in delaying the com-
pletion of required study by some learners. Many learners must develop new habits
and patterns of behavior before they are successful in self-paced learning. Setting
deadlines (weekly or monthly) within which learners can adjust to their own study
pace is often required and beneficial for some learners.

• The self-paced method often requires cooperation and detailed team planning
among the faculty involved in the course. Also, coordination with other support
services of the organization (e.g., facilities, media, reproduction) may become
necessary or even critical. Such an effort is in contrast to the usual single-person
operation characteristic of conventional teaching.

• More preparation and expense is typically involved in developing self-paced units
compared with lecture presentations.

Guidelines for Effective Learning
A self-paced unit typically includes a great deal of active learning. If existing materials
(e.g., textbook, web pages, video recordings) are adapted, then the designer needs to
develop materials to encourage active learning. These materials can include study guides,
worksheets, and exercises. The Keller Plan or PSI is a good example of how an instructor
can adapt existing materials for use in an individualized program. Because individuals
learn at different rates, there should be time to study when it is convenient for them and
also sufficient time in which to pace themselves. Individuals may want to linger over some
material and speed through material that they understand. A preferable way to plan for
individualized learning is to start with a variety of materials serving the objectives and then
plan more than one instructional sequence to provide for differences among individual
learners. Depending on preparation and need, some learners may take the fast track, even
skipping ahead and using few materials before concluding their study. Other learners may
require a slower track that contains a greater number of concrete illustrations or examples,
more review exercises, or even smaller segments of subject content with a repetition of
explanations in different contexts. A designer needs to include a management system in
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the course design to accommodate these learners. The Keller Plan is easily adapted to
asynchronous and hybrid courses and can make use of a learning management system such
as Blackboard or Moodle.

By recognizing that active participation is a key element for learning, instructional
designers can design a variety of experiences for learners. These can range from a care-
fully structured program that allows learners to proceed at their own pace to one that gives
individuals virtually complete freedom and responsibility for choosing their own activities
and materials according to their own learning styles or preferences.

Design Checklist
If you are developing a self-paced program, the following checklist of questions for evaluating
your planning may prove useful:

1. Is the program adaptable to the characteristics of learners who have different cul-
tural and ethnic backgrounds?

2. Are learners who need remedial help identified before they start on a unit or
module?

3. Are learners allowed to skip ahead if they already show competencies in part of the
topic being treated?

4. Are low-level cognitive knowledge and psychomotor skills mastered before requir-
ing higher level learning experiences and practical applications of subject content?

5. Is adequate attention given to affective objectives? That is, are learners developing
positive attitudes toward the subject or its applications?

6. Are options provided so that a learner may select learning experiences and
resources?

7. Are learners permitted or encouraged to progress at their own rates?
8. Do learners have opportunities for checking their progress as they proceed

through a program?
9. Do learners have opportunities to share their learning or otherwise interact among

themselves and with the instructor?
10. Do instructors consult with or assist individual learners and small groups?
11. How will self-pacing for a particular unit affect other activities in the course?

Changing Roles
Finally, as the team designs a self-paced learning program, the instructors involved should
recognize that they are not only changing their methods of instruction; they also must change
their own roles in working with learners. These changes can become both stimulating and
more demanding. Some of the changes that can be anticipated are the following:

• Freedom from routine teaching of basic facts and skills
• More time spent with individual learners in diagnosing their difficulties, giving help,

and monitoring their progress
• More opportunities to interact with learners on higher intellectual levels concerning

their problems, interests, and uses of the subject content
• More time required for preparing, gathering, and organizing materials for use by

learners
• More time required to orient and supervise aides, tutors, proctors, and other

assistants
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SMALL-GROUP FORMATS
In the small-group teaching/learning format, instructors and learners, or learners them-
selves, work together in groups of 2–10 or so to discuss, question, pursue problems coopera-
tively, and report. This approach provides students an opportunity to synthesize the content
and improve their communication skills.

Strengths
Small-group formats have the following strengths:

• A small-group format can engender synthesis of content by allowing individuals to
discuss materials, share ideas, and problem-solve with others.

• Learners acquire experience in listening and speaking through reacting to others’
ideas and presenting their own. The more able learners can strengthen their own
learning by explaining points or principles to other learners (also known as “peer
teaching”).

• By listening to students’ discussion in a small-group session, an instructor can gain an
increased awareness of the successes or shortcomings of various phases of an instruc-
tional program as well as obtain suggestions from learners for revisions.

• Small-group sessions promote active learning.
• Learners develop social skills by working with others.

Limitations
Small-group learning may have the following drawbacks:

• Students need to complete the assigned work before the small-group activities so they
will be ready to participate.

• Instructors who are not prepared or who are inexperienced with small-group activi-
ties may fall back on lecturing for their own security or may provide too much input
at the expense of the discussion.

• Careful planning of group composition and management is required to create an
atmosphere that encourages all group members to participate.

• Individual groups require feedback on their progress and prompting to keep them
on task.

• Students are not trained instructors; thus, the group activities should be used
to supplement rather than replace other forms of instruction (i.e., lecture or
individualized).

• The logistics of providing space for small groups and the expense associated with
using additional rooms may prohibit the use of this approach.

Formats
A number of different techniques are available to encourage and provide for interaction
within small groups. These eight techniques are useful in both large-group and self-paced
formats.

Discussion Discussion is the most common form of face-to-face teaching in which facts,
ideas, and opinions can be exchanged. As learners think about the subject under discussion
and present their views, learning can take place on higher intellectual levels (specifically
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analysis, synthesis, and evaluation) than is possible with a focus solely on the recall of
information.

Discussions can take three forms:

1. Instructor-directed discussion is characterized by questions posed by the instructor
and answered by individual learners. Such a format provides for a limited exchange
of ideas within the group.

2. Group-centered discussion allows for a free-flowing exchange of ideas without the
controlling influence of the instructor. Cooperation between participants allows
them to set their own direction and control the pace. This method is open ended, as
the discussion can go in any number of directions depending on learner interactions
and reactions.

3. Collaborative discussions often focus on solving a specific problem. The instructor
has neither a dominant nor a passive role but serves as a resource person and also as a
contributor. All participants share decision-making responsibilities and are obliged
to accept and integrate the ideas presented and to critically evaluate alternative solu-
tions. This method is the most difficult form of discussion to implement; it is best
used after a group has experience with the other two forms of discussion.

Panel discussion In the panel discussion, three to six qualified persons (from the commu-
nity or a professional group) present information or their views on an assigned topic in front
of the class. The individuals may represent different viewpoints, various interest groups, or
special experiences. Learners may research topics and serve on the panels themselves to
present their findings. Following the presentations, learners in the class are encouraged
to ask questions of the panel members.

Guided design The guided-design method, developed by Charles E. Wales (Wales, Nardi, &
Stager, 1987), focuses on developing the learners’ decision-making skills as well as on teach-
ing specific concepts and principles. Learners work in small groups to solve open-ended
problems that require them to gather information (outside class), think logically, commu-
nicate ideas, and apply steps in a decision-making process. Learners are required to look
closely at each step in the decision-making operation, apply the subject matter they have
learned, exchange ideas, and reflect on solutions developed by others. The instructor acts
as a consultant to the class.

Case study In a case study, learners are provided with detailed information about a real-life
situation. All related circumstances, issues, and actions of persons involved are carefully
described. Learners must study and analyze the situation as presented. They decide what was
done correctly and what mistakes might have been made in terms of principles and accepted
practices in their field of specialization. During discussion, each person must explain, justify,
and defend his or her own analysis of the case situation. This method is widely used in the
business management field.

Role playing Role playing involves the spontaneous dramatization by two or more persons
of a situation relating to a problem. The incident might have to do with interpersonal rela-
tions or an operational problem within an organization (see Chapter 7 for specific strategies
for interpersonal skills). Each person acts out a role as he or she feels it would be played
in real life. Other learners or trainees observe the performance and then, when the perfor-
mance ends, discuss the feelings expressed and actions observed. This process promotes an
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understanding of other persons’ positions and attitudes as well as the procedures that might
be used for diagnosing and solving problems.

Simulation Simulation is an abstract representation of a real-life situation that requires a
learner or a team to solve a complex problem. The instructor creates aspects of the situa-
tion that are close to reality, and the learner must perform manipulations, make responses,
and take actions to correct deficiencies or maintain a proper status. Many simulations are
computer controlled, such as the mock-up simulator of an airplane cockpit used for pilot
training. The simulator allows the instructor to set up appropriate conditions that require
specific responses by the trainee. The participants become deeply involved, undergoing the
same stress and pressures they would experience in reality. The instructor discusses and eval-
uates the results of the activity with the learners.

Games Games are formalized simulation activities. Two or more participants or teams com-
pete in attempting to meet a set of objectives relating to a training topic. The game takes
place under a set of rules and procedures, with information being provided that requires
decision making and follow-up actions. The subjects of most instructional games are typical
real-life situations related to a training topic. Periodically, the results are evaluated by the
instructor, other learners, or a group of judges. A wide variety of prepared games are avail-
able for use in many areas of instruction. A recent innovation is the use of serious games
for instruction. Serious games combine the realistic features of a simulation with goals of a
game to create an instructional method that engages the learner in a new type of learning
strategy.

Cooperative learning Cooperative learning is a specific type of group activity that attempts
to promote both learning and social skills by incorporating three concepts into the instruc-
tion: (a) group rewards, (b) individual accountability, and (c) equal opportunity for success
(Slavin, 2018). Consideration of these components suggests that cooperative learning must
be carefully planned and systematically implemented. It is much more than assigning learn-
ers to groups and telling them to “tutor each other” or complete a project. Two major forms
of cooperative learning involve having students work in groups to (a) help one another mas-
ter material and (b) complete a project, such as a written report, presentation, experiment,
or artwork. In both situations it is desirable to follow these guidelines:

• Limit group size to three to five students.
• Compose groups so that they are heterogeneous in ability level, gender, and ethnicity.
• Carefully plan the activities with regard to room arrangement, task materials, and

time frame.
• Establish some reward (either recognition or something tangible, depending on the

age level of the learners) to motivate the groups.
• Ensure that everyone in the group has a specific task with which he or she can succeed

with appropriate effort. Otherwise, shy or lower ability students may defer to others
and not benefit from the activity.

• Teach the lesson using an instructor presentation or appropriate individual-
ized approach; use cooperative learning as a supplement for review, practice,
remediation, or enrichment.

• Monitor and assist the groups as needed.
• Base grades as much as possible on individual group members’ personal contribu-

tions or achievement; use the group reward as the means of recognizing the group’s
success.
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Cooperative learning has proven very successful in research studies. Several models,
such as Student-Teams Achievement Divisions, Co-op, Cooperative Controversy, and Jig Saw,
have become quite popular in recent years. Be aware that the way cooperative learning is
designed may depend on the conditions of instruction. In a computer-based learning con-
text, for example, the lack of sufficient computers for all students may necessitate employing
some form of cooperative groupings. However, the availability of space around the computers
may further dictate how many students can work together at the same time.

As Sherman and Klein (1995) demonstrated in a study, strategies for making coopera-
tive learning more effective may be integrated with the main instruction. Specifically, they
designed a computer-based unit to cue students working in groups to perform various inter-
active cooperative activities (e.g., “Yulanda, explain to Gerry why the first statement below is
an example of an observation, but the second statement is not”). Their findings indicated
that both learning interactivity and achievement increased relative to a noncued condition.
For more ideas on cooperative learning, the books and articles by Slavin (1995, 2018,
2013, 2015, 2018), by Slavin, Lake, and Groff (2009), and by Johnson and Johnson (1986)
should be valuable in suggesting alternative approaches and outlining implementation
procedures.

S U M M A R Y

1. The development of the instruction materials is the implementation of the instructional
design plan. Designers must consider how to accurately convey the information to the
learner in a manner he or she can comprehend. During the development process, the
designer should keep a focus on the problem and objectives to ensure the instruction
supports the resolution of the problem.

2. There are two types of cognitive load. Intrinsic cognitive load is a function of the content
and is highest when there is a high degree of interactivity between the elements. Extra-
neous cognitive load can be increased or decreased through the design and layout of the
instructional materials.

3. The three patterns we have examined in this chapter—presentation to class, self-paced
learning, and small-group interaction activities—provide the framework for delivering a
variety of instructional formats. As you consider the selection of methods, the following
important questions should be asked:
a. Is there subject content or other material that can best be uniformly presented to all

learners at one time?
b. Is there subject content that learners can better study on their own, at their individual

paces?
c. Are there experiences that would best be served by discussion or other group activity,

with or without the instructor being present?
d. Is there a need for individual learner–instructor discussion or consultation in private?

In considering these questions, the planning team should consider some degree of
balance among the three delivery patterns.

1. Although the large-group presentation format is still the most widely accepted method
in schools, it keeps learners in a generally passive mode and may not be cost effective
in training contexts in which learners are geographically dispersed or highly varied in
experiences and training needs. Distance learning is gaining popularity as a mode for
reaching many learners located at remote sites as a means to reduce costs and increase
enrollments.
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2. In business, many companies are switching to a self-paced delivery format to reduce travel
costs and time away from the job and to increase the efficiency of the instruction. Greater
access to computers by businesses and schools is making self-paced instruction more prac-
tical and potentially more powerful.

3. In many situations, there are no clear-cut divisions among the three patterns. A pre-
sentation to a regular-sized class can incorporate questions and discussion. A self-paced
learning period may be supplemented periodically with tutorial interaction as one learner
helps another or as the instructor replies to a trainee’s question. Combining orientations
to fit instructional conditions and individual needs is a sensible approach that can poten-
tially yield benefits much greater than could be attained by using any one method alone.

T H E I D P R O C E S S

Developing the instructional materials gives the instructional designer an opportunity to
test the design plan. The “testing” process, formative evaluation, is explained in Chapters 11
and 13. You can use these procedures to test some of your materials as you develop them and
then make modifications to improve their effectiveness. Developing instructional materials
is very similar to writing an article or a book; however, we designers have one advantage: It
seems that many of our high school English teachers always tried to convince us to create
a complete outline before beginning to write an essay. The design plan is a very detailed
outline of the content and structure of the instructional materials. By following this outline,
we are more likely to produce an effective unit of instruction.

Lean Instructional Design
The development of the instructional materials is often a time-consuming process. If the
design requires more than the development of text such as video or computer-based instruc-
tion (CBI), then the time and resource requirements can be extensive. Often, the design
begins with a plan for creating materials for a specific delivery mode such as print, CBI,
video, or some form of distance instruction. Conditions may change and new constraints are
often imposed on the design team requiring a lean approach to design.

One question to answer when developing instructional materials is the life of the mate-
rials. For example, a course on troubleshooting or management skills might have a life of
several years. In contrast, a course addressing a specific problem that will (hopefully) go
away might have a short-life span. Similarly, a course introducing a new product might have
a short-life span and be replaced by a new product within a year.

For courses with a short life span, a designer might find that it is more cost effective to
develop a lecture-based course. This type of course is easily designed if SMEs are to deliver
the course. Another option is to create a narrative PowerPoint presentation that is easily
distributed. In these examples, the SME can take more responsibility for the development
and delivery of the instruction.

A P P L I C A T I O N

The city police department requests the development of a training unit to teach officers a
new protocol for testing drivers for possible intoxication. The officers work three different
shifts a day, have rotating days off, and must appear in court on short notice. Thus, you
cannot select 1 day when everyone or even every officer on a specific shift can attend the
training. The department also hires approximately 20 new officers a year. Your contextual
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analysis reveals that the department does not have computers for delivering CBI. What type
of approach would you suggest for the instruction?

A N S W E R

The officers’ schedule makes it difficult to offer a group-paced course. Another factor against
a group-paced course is the need to train 20 new officers each year. Given these constraints,
a self-paced approach appears to be most viable. A computer-based or web-based unit that
simulates the testing process and the equipment would make an excellent choice; however,
the department does not have computer resources. One option is to offer the instruction
individually with printed materials, and then use pairs or small groups for simulations with
the actual equipment.

Q U A L I T Y M A N A G E M E N T

Managing the cognitive load imposed by the instructional materials consists of two activi-
ties. First, the designer must make sure that any unnecessary cognitive load is not created
through poor designs that create a split-attention effect or redundancy. Second, the designer
can use goal-free problems, worked examples, and integrated text and graphics to reduce
the cognitive load imposed by the materials. During the development process, the designer
needs to regularly check to make sure the materials are supportive of the objectives. When
the designer is overly familiar with the content, it is easy to fall into a mode of writing instruc-
tions rather than following the design plan. As the material is developed, the designer should
check to make sure it is presented in a concrete manner and add examples and illustrations
as needed. Once the first draft is prepared, you can check the flow of the instruction while
paying particular attention to step size and pacing. Last, check to make sure the initial pre-
sentation and generative strategy are implemented for each objective.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

As you formulated the instructional strategies, media selection criteria also began to emerge.
You realized early on, during your initial client interview, that the instruction would probably
include a conceptual component and a hands-on component. Now you ask yourself, “How
best to deliver each component of the instruction?”

You know that the cognitive component (i.e., classes of fires, types of fire extinguishers,
and the description of the emergency procedures) can be delivered as a classroom lecture, a
printed self-instructional manual, a website, a video recording, or a combination of these. You
also know from media research studies that any of these delivery approaches will be equally
effective. For the hands-on component, however, you have decided that practice using a
fire extinguisher is essential. However, the hands-on component is time-consuming and will
require outdoor space and special equipment to create a controlled fire. (During your dis-
cussion with the SME, you learned that the local fire department has access to this special
equipment and might be able to assist you.)

You’ve decided to create a classroom program that will include the conceptual com-
ponent and the hands-on component. In addition, you will make the conceptual compo-
nent available on the organization’s website. The website will enable new hires and those
who want or need “refresher training” to have easy, on-demand access to the instruction
anytime—and from anywhere in the world. The website will also serve as a stopgap measure
until the employees can attend the classroom program. The website will consist of the same
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PowerPoint slides that will be used in the classroom and include online activities based on
the generative strategies. Last, both the classroom and online versions will include a posttest.
The posttest will be used to document successful completion of the training.

[Your decision making regarding media selection has considered a number of
constraints and requirements, including the following:

• Ease of access (anytime, anywhere, anyplace)
• Scheduling and physical logistics (the desire for on-demand, just-in-time

learning)
• Recognition that the organization has local, national, and global office

locations
• Ease of updating the instructional materials
• Availability of resources (availability of classroom instructors and special

equipment)
• Cost of delivery
• Ability to deliver consistent, replicable instruction

The use of the posttest may also reduce the potential for employee lawsuits and
help reduce the cost of insurance liability for the organization.]

R E F E R E N C E S

Anderson, T. H., & Armbruster, B. B. (1985). Studying strategies and their implications for textbook
design. In T. M. Duffy, & R. Waller (Eds.), Designing usable texts (pp. 159–177). Orlando, FL:
Academic Press.

Ayres, P. (2013). Can the isolated-elements strategy be improved by targeting points of high cognitive
load for additional practice? Learning and Instruction, 23, 115–124. https://doi.org/10.1016/j
.learninstruc.2012.08.002

Ayres, P., & Sweller, J. (2005). The split attention principle in multimedia learning. In R. E. Mayer (Ed.),
Cambridge handbook of multimedia learning (1st ed.) (pp. 135–146). New York, NY: Cambridge
University Press.

Belenky, D. M., & Schalk, L. (2014). The effects of idealized and grounded materials on learning, trans-
fer, and interest: An organizing framework for categorizing external knowledge representations.
Educational Psychology Review, 26(1), 27–50. https://doi.org/10.1007/s10648-014-9251-9

Bernard, R. M., Abrami, P. C., Borokhovski, E., Wade, C. A., Tamim, R. M., Surkes, M. A., & Bethel, E.
C. (2009). A meta-analysis of three types of interaction treatments in distance education. Review
of Educational Research, 79 , 1243–1289. https://doi.org/10.3102/0034654309333844

Blayney, P., Kalyuga, S., & Sweller, J. (2010). Interactions between the isolated–interactive elements
effect and levels of learner expertise: Experimental evidence from an accountancy class.
Instructional Science, 38, 277–287. https://doi.org/10.1007/s11251-009-9105-x

Blayney, P., Kalyuga, S., & Sweller, J. (2015). Using cognitive load theory to tailor instruction to levels
of accounting Students’ expertise. Educational Technology & Society, 18(4), 199–210.

Blayney, P., Kalyuga, S., & Sweller, J. (2016). The impact of complexity on the expertise reversal
effect: Experimental evidence from testing accounting students. Educational Psychology, 36(10),
1868–1885. https://doi.org/10.1080/01443410.2015.1051949

Block, J. H. (Ed.) (1971). Mastery learning: Theory and practice. Englewood Cliffs, NJ: Prentice Hall.
Bodemer, D., Ploetzner, R., Feuerlein, I., & Spada, H. (2004). The active integration of information

during learning with dynamic and interactive visualizations. Learning and Instruction, 14,
325–341.

https://doi.org/10.1016/j.learninstruc.2012.08.002
https://doi.org/10.1016/j.learninstruc.2012.08.002
https://doi.org/10.1007/s10648-014-9251-9
https://doi.org/10.3102/0034654309333844
https://doi.org/10.1007/s11251-009-9105-x
https://doi.org/10.1080/01443410.2015.1051949


Trim Size: 8in x 10in Morrison465935 c09.tex V1 - 01/29/2019 7:50 P.M. Page 233�

� �

�

References 233

Borokhovski, E., Tamim, R., Bernard, R. M., Abrami, P. C., & Sokolovskaya, A. (2012). Are contextual
and designed student–student interaction treatments equally effective in distance education?
Distance Education, 33(3), 311–329. https://doi.org/10.1080/01587919.2012.723162

Braithwaite, D. W., & Goldstone, R. L. (2015). Effects of variation and prior knowledge on abstract
concept learning. Cognition and Instruction, 33(3), 226–256. https://doi.org/10.1080/07370008
.2015.1067215

Carter, J. F. (1985). Lessons in text design from an instructional design perspective. In T. M. Duffy, &
R. Waller (Eds.), Designing usable texts (pp. 145–156). Orlando, FL: Academic Press.

Chandler, P., & Sweller, J. (1992). The split-attention effect as a factor in the design of instruction.
British Journal of Educational Psychology, 62, 233–246.

Chen, O., Kalyuga, S., & Sweller, J. (2015). The worked example effect, the generation effect, and
element interactivity. Journal of Educational Psychology, 107(3), 689–704.

Christensen, E., Merrill, P., & Yanchar, S. (2007). Second language vocabulary acquisition using a diglot
reader or a computer-based drill and practice program. Computer Assisted Language Learning ,
20(1), 67–77. https://doi.org/10.1080/09588220601118511

Day, S. B., Motz, B. A., & Goldstone, R. L. (2015). The cognitive costs of context: The effects of con-
creteness and immersiveness in instructional examples. Frontiers in Psychology, 6(1876). https://
doi.org/10.3389/fpsyg.2015.01876

de Jong, T. (2010). Cognitive load theory, educational research, and instructional design: Some food
for thought. Instructional Science, 38, 105–134. https://doi.org/10.1007/s11251-009-9110-0

Donohoo, J. (2010). Learning how to learn: Cornell notes as an example. Journal of Adolescent & Adult
Literacy, 54(3), 224–227.

Eiriksdottir, E., & Catrambone, R. (2011). Procedural instructions, principles and examples: How
to structure instructions for procedural tasks to enhance performance, learning, and transfer.
Human Factors: The Journal of the Human Factors and Ergonomics Society, 53, 749–770. https://doi
.org/10.1177/0018720811419154

Eiriksdottir, E., & Catrambone, R. (2015). The effects of timing of exposure to principles and proce-
dural instruction specificity on learning an electrical troubleshooting skill. Journal of Experimental
Psychology: Applied, 21(4), 383–394. https://doi.org/10.1037/xap0000065

Fiorella, L., & Mayer, R. E. (2016). Eight ways to promote generative learning. Educational Psychology
Review, 28(4), 717–741. https://doi.org/10.1007/s10648-015-9348-9

Fleming, M., & Levie, W. H. (1978). Instructional message design: Principles from the behavioral sciences.
Englewood Cliffs, NJ: Educational Technology Publications.

Gerjets, P., Scheiter, K., & Catrambone, R. (2004). Designing instructional examples to reduce intrinsic
cognitive load: Molar versus modular presentation of solution procedures. Instructional Science,
32, 33–58.

Gopalakrishnan Jayasinghe, M., Morrison, G. R., & Ross, S. M. (1997). The effect of distance learning
classroom design on student perceptions. Educational Technology Research and Development, 45,
5–19.

Hancock-Niemic, M. A., Lin, L., Atkinson, R. K., Renkl, A., & Wittwer, J. (2016). Example-based learn-
ing: Exploring the use of matrices and problem variability. Educational Technology Research and
Development, 64(1), 115–136. https://doi.org/10.1007/s11423-015-9403-8

Hartley, J. (2002). Studying for the future. Journal of Further & Higher Education, 26(3), 207–227.
https://doi.org/10.1080/03098770220149576

Holmberg, B. (1983). Guided didactic conversation in distance education. In D. Stewart, D. Keegan,
& B. Holmberg (Eds.), Distance education: International perspectives (pp. 114–122). London, UK:
Routledge.

Jiang, L., & Elen, J. (2011). Why do learning goals (not) work: A reexamination of the hypothesized
effectiveness of learning goals based on students’ behaviour and cognitive processes. Educational
Technology Research and Development, 59(4), 553–573. https://doi.org/10.1007/s11423-011-9200-y

Johnsey, A., Morrison, G. R., & Ross, S. M. (1992). Promoting generative learning in computer-based
instruction through the use of elaboration strategies training. Contemporary Educational Psychology,
17 , 125–135.

https://doi.org/10.1080/01587919.2012.723162
https://doi.org/10.1080/07370008.2015.1067215
https://doi.org/10.1080/07370008.2015.1067215
https://doi.org/10.1080/09588220601118511
https://doi.org/10.3389/fpsyg.2015.01876
https://doi.org/10.3389/fpsyg.2015.01876
https://doi.org/10.1007/s11251-009-9110-0
https://doi.org/10.1177/0018720811419154
https://doi.org/10.1177/0018720811419154
https://doi.org/10.1037/xap0000065
https://doi.org/10.1007/s10648-015-9348-9
https://doi.org/10.1007/s11423-015-9403-8
https://doi.org/10.1080/03098770220149576
https://doi.org/10.1007/s11423-011-9200-y


Trim Size: 8in x 10in Morrison465935 c09.tex V1 - 01/29/2019 7:50 P.M. Page 234�

� �

�

234 9 • Developing Instructional Materials

Johnson, D. W., & Johnson, R. T. (1986). Learning together and alone. Englewood Cliffs, NJ: Prentice
Hall.

Kalyuga, S., Chandler, P., & Sweller, J. (2001). Learner experience and efficiency of instructional guid-
ance. Educational Psychology, 21, 5–23.

Kaminski, J. A., Sloutsky, V. M., & Heckler, A. F. (2013). The cost of concreteness: The effect of
nonessential information on analogical transfer. Journal of Experimental Psychology: Applied, 19(1),
14–29. https://doi.org/10.1037/a0031931

Kang, S. H. K., McDermott, K. B., & Roediger, H. L. III (2007). Test format and corrective feed-
back modify the effect of testing on long-term retention. European Journal of Cognitive Psychology,
19(4–5), 528–558. https://doi.org/10.1080/09541440601056620

Keegan, D. (1996). Foundations of distance education (3rd ed.). New York, NY: Routledge.
Keller, F. S., & Sherman, J. G. (1982). The PSI handbook: Essays on personalized instruction. Lawrence, KS:

International Society for Individualized Instruction.
Kulik, J. A., & Fletcher, J. D. (2016). Effectiveness of intelligent tutoring systems: A meta-analytic review.

Review of Educational Research, 86(1), 42–78. https://doi.org/10.3102/0034654315581420
Kyun, S., Kalyuga, S., & Sweller, J. (2013). The effect of worked examples when learning to write essays

in English literature. The Journal of Experimental Education, 81(3), 385–408. https://doi.org/10
.1080/00220973.2012.727884

Larwin, K. H., & Larwin, D. A. (2013). The impact of guided notes on post-secondary student achieve-
ment: A meta-analysis. International Journal of Teaching and Learning in Higher Education, 25(1),
47–58.

Lemarié, J., Lorch, J. R. F., Eyrolle, H., & Virbel, J. (2008). SARA: A text-based and reader-based theory
of signaling. Educational Psychologist, 43(1), 27–48. https://doi.org/10.1080/00461520701756321

Lorch, R. F., & Lorch, E. P. (1996). Effects of organizational signals on free recall of expository text.
Journal of Educational Psychology, 88, 38–48.

Lorch, R. F., Lorch, E. P., & Inman, W. E. (1993). Effects of signaling topic structure on text recall.
Journal of Educational Psychology, 85, 281–290.

Mayer, R. E. (2017). Using multimedia for E-learning. Journal of Computer Assisted Learning , 33(5),
403–423.

Mayer, R. E., Fennell, M. S., Farmer, L., & Campbell, J. (2004). A personalization effect in multimedia
learning: Students learn better when words are in conversational style rather than formal style.
Journal of Educational Psychology, 96 , 389–395.

Mayer, R. E., Mathias, A., & Wetzell, K. (2002). Fostering understanding of multimedia messages
through pre-training: Evidence for a two-stage theory of mental model construction. Journal of
Experimental Psychology: Applied, 8(3), 147–154. https://doi.org/10.1037/1076-898x.8.3.147

Merrill, P. F., & Salisbury, D. (1984). Research on drill and practice strategies. Journal of Computer-Based
Instruction, 11, 19–21.

Miller, G. A. (1956). The magical number seven, plus or minus two: Some limits on our capacity for
processing information. Psychological Review, 63, 81–97.

Moreno, R., Ozogul, G., & Reisslein, M. (2011). Teaching with concrete and abstract visual representa-
tions: Effects on students’ problem solving, problem representations, and learning perceptions.
Journal of Educational Psychology, 103(1), 32–47. https://doi.org/10.1037/a0021995

Naumann, J., Richter, T., Flender, J., & Christman, U. (2007). Signaling in expository hypertexts com-
pensates for deficits in reading skill. Journal of Educational Psychology, 99 , 791–807. https://doi
.org/10.1037/0022-0663.99.4.791

Nievelstein, F., van Gog, T., van Dijck, G., & Boshuizen, H. P. A. (2013). The worked example and exper-
tise reversal effect in less structured tasks: Learning to reason about legal cases. Contemporary
Educational Psychology, 38, 118–125. https://doi.org/10.1016/j.cedpsych.2012.12.004

Paivio, A. (1971). Imagery and verbal processes. New York, NY: Holt, Rinehart and Winston.
Paivio, A. (1986). Mental representations: A dual coding approach. New York, NY: Oxford University Press.
Pociask, F. D., & Morrison, G. R. (2008). Controlling split attention and redundancy in physical therapy

instruction. Educational Technology Research and Development, 64(4), 379–399. https://doi.org/10
.1007/s11423-007-9062-5

https://doi.org/10.1037/a0031931
https://doi.org/10.1080/09541440601056620
https://doi.org/10.3102/0034654315581420
https://doi.org/10.1080/00220973.2012.727884
https://doi.org/10.1080/00220973.2012.727884
https://doi.org/10.1037/1076-898x.8.3.147
https://doi.org/10.1037/a0021995
https://doi.org/10.1037/0022-0663.99.4.791
https://doi.org/10.1037/0022-0663.99.4.791
https://doi.org/10.1016/j.cedpsych.2012.12.004
https://doi.org/10.1007/s11423-007-9062-5
https://doi.org/10.1007/s11423-007-9062-5
https://doi.org/10.1080/00461520701756321


Trim Size: 8in x 10in Morrison465935 c09.tex V1 - 01/29/2019 7:50 P.M. Page 235�

� �

�

References 235

Postlethwait, S. N., Novak, J., & Murray, H. (1972). The audio-tutorial approach to learning . Minneapolis,
MN: Burgess.

Rawson, K. A., Thomas, R. C., & Jacoby, L. L. (2015). The power of examples: Illustrative examples
enhance conceptual learning of declarative concepts. Educational Psychology Review, 27(3),
483–504. https://doi.org/10.1007/s10648-014-9273-3

Renkl, A., & Scheiter, K. (2017). Studying visual displays: How to instructionally support learning.
Educational Psychology Review, 29(3), 599–621.

Retnowati, E., Ayres, P., & Sweller, J. (2010). Worked example effects in individual and group work
settings. Educational Psychology, 30(3), 349–367.

Rothkopf, E. Z. (1996). Control of mathemagenic activities. In D. Jonassen (Ed.), Handbook of research
for educational communication and technology (pp. 879–897). New York, NY: Macmillan Library Ref-
erence USA.

Sadoski, M., Goetz, E. T., & Fritz, J. B. (1993). Impact of concreteness on comprehensibility, interest,
and memory for text: Implications for dual coding theory and text design. Journal of Educational
Psychology, 85, 291–304.

Sanders, T., Land, J., & Mulder, G. (2007). Linguistic markers of coherence improve text comprehen-
sion in functional contexts. Information Design Journal , 15(3), 219–235.

Sherman, G. P., & Klein, J. D. (1995). The effects of cued interaction and ability grouping during
cooperative computer-based science instruction. Educational Technology Research and Development,
43, 5–24.

Simonson, M. (1995). Does anyone really want to learn at a distance? Tech Trends, 40, 12.
Sladen, R. J. C. M., Aleven, V., Schwonke, R., & Renkl, A. (2010). The expertise reversal effect and

worked examples in tutored problem solving. Instructional Science, 38, 289–307. https://doi.org/
10.1007/s11251-009-9107-8

Slavin, R. (2013). Cooperative learning and achievement: Theory and research. In W. Reynolds, G.
Miller, & I. Weiner (Eds.), Handbook of psychology (2nd ed., Vol. 7) (pp. 199–212). Hoboken, NJ:
Wiley.

Slavin, R. E. (1995). Cooperative learning: Theory, research, and practice. Englewood Cliffs, NJ: Prentice
Hall.

Slavin, R. E. (2018). Educational psychology (12th ed.). Needham Heights, MA: Allyn & Bacon.
Slavin, R. E. (2012). Classroom applications of cooperative learning. In K. R. Harris, S. Graham, T.

Urdan, A. G. Bus, S. Major, & H. L. Swanson (Eds.), APA educational psychology handbook: Vol. 3.
Application to teaching and learning (pp. 359–378). Washington, DC: American Psychological Asso-
ciation.

Slavin, R. E. (2015). Cooperative learning in schools. In D. W. James (Ed.), (editor-in-chief)International
Encyclopedia of the Social & Behavioral Sciences (2nd ed., Vol. 4) (pp. 881–886). Oxford, UK:
Elsevier.

Slavin, R. E., Lake, C., & Groff, C. (2009). Effective programs in middle and high school mathematics:
A best-evidence synthesis. Review of Educational Research, 79 , 839–911. https://doi.org/10.3102/
0034654308330968

Son, J. Y., & Goldstone, R. L. (2009). Contextualization in perspective. Cognition and Instruction, 27(1),
51–89.

Sweller, J. (1999). Instructional design in technical areas. Camberwell, Australia: ACER Press.
Sweller, J. (2016). Working memory, long-term memory, and instructional design. Journal of Applied

Research in Memory and Cognition, 5(4), 360–367. https://doi.org/10.1016/j.jarmac.2015.12.002
Sweller, J., Ayers, P., & Kalyuga, S. (2011). Cognitive load theory. New York, NY: Springer.
ter Vrugte, J., de Jong, T., Vandercruysse, S., Wouters, P., van Oostendorp, H., & Elen, J. (2017).

Computer game-based mathematics education: Embedded faded worked examples facilitate
knowledge acquisition. Learning and Instruction, 50, 44–53. https://doi.org/10.1016/j.learnin
struc.2016.11.007

Van Merriënboer, J. J., Kester, L., & Paas, F. (2006). Teaching complex rather than simple tasks: Bal-
ancing intrinsic and germane load to enhance transfer of learning. Applied Cognitive Psychology,
20, 343–352.

https://doi.org/10.1007/s10648-014-9273-3
https://doi.org/10.1007/s11251-009-9107-8
https://doi.org/10.1007/s11251-009-9107-8
https://doi.org/10.3102/0034654308330968
https://doi.org/10.3102/0034654308330968
https://doi.org/10.1016/j.jarmac.2015.12.002
https://doi.org/10.1016/j.learninstruc.2016.11.007
https://doi.org/10.1016/j.learninstruc.2016.11.007
https://doi.org/10.1016/j.learninstruc.2016.11.007


Trim Size: 8in x 10in Morrison465935 c09.tex V1 - 01/29/2019 7:50 P.M. Page 236�

� �

�

236 9 • Developing Instructional Materials

van Merriënboer, J. J. G., Schuurman, J. G., de Croock, M. B. M., & Paas, F. G. W. C. (2002). Redirect-
ing learners’ attention during training: Effects on cognitive load, transfer test performance and
training efficiency. Learning and Instruction, 12(1), 11–37.

van Merriënboer, J. J. G., & Sweller, J. (2005). Cognitive load theory and complex learning: Recent
developments and future directions. Educational Psychology Review, 17(2), 147–177.

van Silfhout, G., Evers-Vermeul, J., Mak, W. M., & Sanders, T. J. M. (2014). Connectives and layout
as processing signals: How textual features affect students’ processing and text representation.
Journal of Educational Psychology, 106(4), 1036–1048. https://doi.org/10.1037/a0036293

Wales, C. E., Nardi, A. H., & Stager, R. A. (1987). Thinking skills: Making a choice. Morgantown, WV:
Center for Guided Design.

Wittwer, J., & Renkl, A. (2008). Why instructional explanations often do not work: A framework for
understanding the effectiveness of instructional explanations. Educational Psychologist, 43(1),
49–64. https://doi.org/10.1080/00461520701756420

https://doi.org/10.1037/a0036293
https://doi.org/10.1080/00461520701756420


Trim Size: 8in x 10in Morrison465935 c09.tex V1 - 01/29/2019 7:50 P.M. Page 237�

� �

�



Trim Size: 8in x 10in Morrison465935 c10.tex V1 - 01/29/2019 7:51 P.M. Page 238�

� �

�

C H A P T E R 10

Design Considerations
for Technology-Based
Instruction

GETT ING STARTED1

Wind and Solar Power Incorporated has hired you to improve its sales training. Although
the company is only 7 years old, it has a rich history of training its sales personnel in how
its wind and solar electricity-generating equipment functions so that they can explain it to
potential customers. As the company has grown beyond expectations, the need for training
new sales and support personnel has also grown. To meet this need, the company has pro-
duced online training materials that consist simply of the PowerPoint® presentations used
in the classroom. Employees read the slides but do not have the narrative that the instruc-
tor provides in the classroom. Thus, they are missing much of the content. Your goal is to
improve their online training. Can you fix what they have, or must you start from scratch?
What approach will you use in either case?

In Chapter 7 we described two levels of decisions on the design of the instruction.
The first level is the delivery strategy, which describes the general learning environment,
which can range from a lecture format to web-based instruction. The second level involves
designing the instructional strategy for helping the learner achieve a specific objective. In this
chapter, we focus again on the types of decisions involved in applying specific instructional
strategies when used within the delivery strategy of technology-based instruction. To answer
the last question in the Questions to Consider, the approaches you have learned thus far will
work with designing technology-based instruction.

Before we begin to examine the design issues, let’s define technology-based instruc-
tion. Technology-based instruction is the use of computers and other electronic devices to
communicate the instruction to the student and to allow students and instructors to commu-
nicate with one another. Although we agree that printed materials are a form of technology,
we limit our definition to instruction delivered via electronic devices. The more common
forms of technology-based instruction include distance education, in which the student and

1 We would like to thank Ginger Watson for her ideas in the development of this chapter
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QUESTIONS TO CONSIDER

‘‘Where do you begin?”

‘‘What design skills will you need when designing technology-based instruction?”

‘‘Who are the other team members?”

‘‘Will the techniques you have learned thus far work with technology-based
instruction?”
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instructor are separated in both time and geographic location (asynchronous), and virtual
classrooms (synchronous), in which case the instructor and student are separated by geo-
graphic location but meet at the same time (Keegan, 1996). Another example is web-based
and other computer-based instruction, which often incorporates individualized instruction,
as opposed to the group-paced instruction in virtual and traditional classrooms.

Affordances of Technology-Based Instruction
Just as an electric starter in an automobile offers affordances (e.g., turning a key as opposed
to turning a crank or pushing the vehicle), technology-based instruction offers additional
affordances over traditional teacher-led instruction. For example, we can use a distance edu-
cation delivery strategy to reach additional members of our target audience, and we can
save time and money by making the instruction available at multiple locations rather than at
one central location. Similarly, we could teach foreign vocabulary words to a learner using
a drill-and-practice program that can manage the sequence and content of the material as
well as provide immediate feedback. Unlike a teacher, the program can perform these tasks
endlessly without tiring or becoming bored with the process. Teachers have used flashcards
in both large and small classes for years; however, the technology makes the instructional
delivery more efficient.

Although technology can provide more efficient instruction, it does not necessarily pro-
vide more effective instruction. Although the issue of the effect of technology on learning has
been debated since the earliest days of our field, the research fails to support any advantage
for technology over other delivery modes using comparable instructional strategies (Clark,
1983, 1994, 2001; Clark & Salomon, 1986; Cobb, 1997; Knowlton, 1964; Levie & Dickie,
1973). For example, a researcher might argue that a multimedia presentation with inserted
questions is more effective than a lecture or that viewing a lecture on a smartphone at home
is better than sitting in a lecture hall. Such studies are comparing apples and oranges because
the multimedia presentation is presented to each individual learner with feedback, but the
lecture is given to a group without feedback. In the case of the handheld devices, the same
information is presented to both groups. The content and strategy (e.g., questions) would be
the same in both treatments in these two examples. If the content and strategy are both held
constant and only the technology is varied, as in these two examples, why would we expect a
difference? “Educational technology is not a homogeneous ‘intervention’ but a broad variety
of modalities, tools, and strategies for learning. Its effectiveness, therefore, depends on how
well it helps teachers and students achieve the desired instructional goals” (Ross, Morrison, &
Lowther, 2010, p. 19). The references cited earlier in this paragraph (i.e., Clark, 1983, etc.)
will provide you with a starting point to explore this argument, as will two issues of Educational
Technology Research and Development (issues 2 and 3) published in 1994.

The remainder of this chapter focuses on instructional design (ID) considerations
for both individualized instruction and group-paced distance education instruction. The
next section focuses on individualized instruction delivered in either a computer-based
or web-based delivery system. The following section focuses on design considerations for
group-based distance education.

INDIV IDUALIZED COMPUTER- AND WEB-BASED INSTRUCTION
An image of a young student sitting in front of a computer answering questions presented
flashcard style is often evoked when someone mentions computer-based instruction (CBI).
Although electronic flashcards, or drill-and-practice, are a form of CBI, there are other
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strategies we can use. In this section, we focus on five types of individualized instruction. All
five CBI strategies can be delivered via (a) an individual computer by installing the software;
(b) a computer connected to a server, CD-ROM drive, or DVD player; and (c) a computer
connected to the Internet, where the application is delivered via a web browser or web inter-
face. We refer to this type of delivery as individualized because of the characteristics. First,
an individual student usually works on the instruction alone, although an instructor could
assign two to four students to work together. Second, the instruction is self-paced; that is, the
user clicks a button to move forward or backward or is advanced after inputting or selecting a
response. Third, the instruction can adapt to the individual by providing different responses
to a variety of answers. For example, if Mark mistakenly identifies an example of an adjective
as an adverb, the instruction would branch to a remedial section to help him understand
the difference between the two concepts (cf. Tennyson, 1984). In contrast, Michelle might
select the correct answer, and the instruction would present her with either a new example
or the next step of the instruction. Fourth, the instruction can allow the learner to select the
sequence, context, or number of examples to study so that each learner has a unique path
through the instruction. Individualized instruction, whether CBI or web based, is not limited
to an isolated student sitting alone or apart from others. Instructors can incorporate individ-
ualized instruction into their traditional classroom. We use the term CBI to encompass both
computer-based and web-based individualized strategies. The following paragraphs describe
five types of CBI or web-based instruction (Alessi & Trollip, 2001).

Drill-and-Practice
One of the earliest forms of CBI was drill-and-practice. This strategy is useful for memoriz-
ing information (“rote learning”) such as vocabulary words, names of presidents, foreign
language vocabulary, chemical element symbols, and multiplication tables. At home and in
the classroom, drill-and-practice strategies often involve flashcards. CBI offers a more effi-
cient approach than traditional flashcards. Manual flashcards require two individuals—one
to present and one to respond—whereas the CBI version requires only the learner. A CBI
drill-and-practice application can easily manage the number of “cards” presented at a time
and can then track which were answered correctly and which incorrectly so that more time
is given to those the learner has not yet mastered (Christensen, Merrill, & Yanchar, 2007).
For example, on one trial, the application might ask when Lincoln served as a president. On
another trial, the instruction might present the dates “1861–1865” and ask who was president
during this period. Last, a CBI application has continual patience and availability.

A drill-and-practice strategy is used to provide practice rather than initial learning. That
is, the learner has prior exposure to the information, such as having read a chapter or viewed
a video recording. The drill-and-practice application is used to strengthen the association
between the stimulus and response or question and answer.

Tutorials
Whereas drill-and-practice applications are used to strengthen associations between a stimu-
lus and response, tutorials are used to present new material for initial learning. An instructor
in a biology class might use a tutorial that explains how the lungs and heart work to deliver
oxygen to cells in the body, or a company might use a tutorial to teach basic procedures for
keeping files secure. A tutorial is similar to a textbook chapter or training manual in that
each helps the learner develop an understanding of specific content. A tutorial can function
as a stand-alone tool that learners use with little or no support from an instructor or teacher
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(Sosa, Berger, Saw, & Mary, 2011). Unfortunately, too many CBI tutorials are nothing more
than “electronic page turners” that simply present text on a computer screen as a textbook
does. There are several affordances that give computer and web-based tutorials potential
advantages. When compared to printed tutorials, CBI tutorials are easier to update and
can be distributed more quickly throughout the organization. However, they do require a
computer and possibly Internet access for the learner. CBI tutorials can include interactive
components that make use of generative strategies with feedback to promote active learning.
Both interactive and static graphics as well as animations and video are easily incorporated
into a CBI tutorial. CBI tutorials can provide the learner with hyperlinks to gain access to
a definition or related information such additional content. Finally, tutorials can provide
alternative explanations and remediation based on the learner’s answers and progress using
either simple or sophisticated branching.

Simulations
Simulations model real-world phenomena by presenting a realistic representation. Learners
can engage in full-scale physical simulators, such as aircraft simulators, driving simulators,
and nuclear power plant control room simulators, that have a high fidelity—that is, they
closely reflect the actual equipment and/or setting. In contrast to a full-scale flight simulator
is a computer-based flight simulator or game that is much lower in fidelity. For example, a
large flight simulator closely resembles the cockpit of an airplane, including instruments
and controls. The computer-based simulator might use a joystick or keyboard for the
controls and screen images that resemble the instruments, which results in lower fidelity
than would a full-scale simulator. The amount of fidelity required for instruction varies
depending on the level of the learner. For example, a novice might be overwhelmed by a
full-scale simulator, whereas a knowledgeable learner could benefit from the higher fidelity
(Alessi & Trollip, 2001). Simulations are based on a mathematical model of a phenomenon.
Although some animations, movies, and games superficially appear to be simulations, they
lack the underlying model that controls the events (Alessi & Trollip, 2001). Simulations offer
a cost-effective strategy for learning. For example, it is extremely costly to practice landing an
airplane or navigating a large ship. There are also instances where practice is impractical, as
in learning to take an electrical generator plant off the grid. Simulations provide a means to
create learning and practice experiences in a cost-effective and efficient manner. Research
suggests that a simulation by itself may not be as effective as one combined with additional
instructional strategies. These strategies do not need to be limited to CBI but should include
materials beyond the simulation interface and virtual environment (Scalise et al., 2011).
Enhancements can include scaffolding such as monitoring tools and self-reflection activities
(Eckhardt, Urhahne, Conrad, & Harms, 2012; Huang, Ge, & Eseryel, 2017; Scalise et al.,
2011). Instructions, scaffolding, hints on the goals, and additional supports on how to
use the simulations effectively increase learner performance (Holzinger, Kickmeier-Rust,
Wassertheurer, & Hessinger, 2009; Morrison, Bol, Ross, & Watson, 2015). However, provid-
ing too many interactions, such as self-regulation activities, can result in overwhelming the
learners’ working memory capacity (Eckhardt et al., 2012).

Games
Instructional games can add a motivational factor to drill-and-practice programs, tutorials,
and simulations. A game may have a simple story line such as blasting space aliens, or it may
be a more involved scenario such as rescuing a hostage or saving a life. The nature of the story
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line and the reward of winning can increase learner motivation to engage in the game. Games
can be designed for the single user or multiple players, as in multiple-player online games.
Dickey (2007) identified five types of computer games: strategy, adventure, role-playing,
action, and massively multiple online role-playing games. Although instructional designers
and educators have shown an interest in computer games for the past 2 decades, there is
some evidence that games can improve learning achievement Adams, Mayer, MacNamara,
Koenig, & Wainess, 2012; Chen, Tseng, & Hsiao, 2018; Clark, Yates, Early, & Moulton, 2010;
Connolly, Boyle, MacArthur, Hainey, & Boyle, 2012; Fe, 2008; Tobias & Fletcher, 2011). There
is also a lack of clear instructional design guidelines for designing effective instructional
games (O’Neil & Perez, 2008), though research does suggest that instructional supports
improve learning from games (Wouters & van Oostendorp, 2013).

Hypermedia
When you use a search engine such as Google and then click on one of the results, you
are using hypermedia, or hypertext. The Web is based on the concept of hypertext, which
allows the user to click on a link to obtain additional information. A common use of hyper-
media is to connect to reference information such as an encyclopedia (e.g., a wiki). Other
uses include locating archived material, including documents and visuals, or browsing the
contents of a museum. Advocates of hypermedia suggest that it is useful for accessing large
amounts of nonlinear information . . . Hypermedia learning environments can be highly
complex, requiring learners to engage in robust self-regulated learning activities (Azevedo,
Moos, Johnson, & Chauncey, 2010) that can be quite challenging unless appropriate scaffold-
ing is provided (Trevors, Duffy, & Azevedo, 2014). Such designs require careful consideration
that will help the learners develop the needed understanding. When designing instruction
with hyperlinks, using informative links that improve comprehension is beneficial, as is pro-
viding previews of the associated links (Spyridakis, Mobrand, Cuddihy, & Wei, 2007) and
prompts for learners to engage in specific note-taking behaviors such as elaboration (Trevors
et al., 2014). Given the need for self-regulated learning support in hypermedia environ-
ments, prompting learners with goals for their learning is also helpful (Rodicio, Sanchez, &
Acuna, 2013). Hypermedia is best used when learners must search through multiple sources
and then compare or manipulate the information. However, the designer must consider the
learner’s background and self-regulation skills as a learner might need scaffolds to guide and
support navigation.

DESIGN CONSIDERATIONS FOR INDIV IDUALIZED COMPUTER
AND WEB-BASED INSTRUCTION
A common concern of designers is that a new instructional design model is required for each
new technology; however, if you recall Clark’s (1983, 1994, 2001) argument, it is the strategy
or method that makes the difference, not the technology. The strategies such as mnemonics,
paraphrasing, and categorization tables presented in Chapter 7 are also applicable to CBI.
In addition, we can take advantage of the affordances offered by the technology to make the
instruction more efficient and accessible. Given the ability to input or select answers, judge
answers, and then provide feedback, a designer might feel that the use of inserted questions
(see Chapter 7) is an appropriate strategy. However, there is little evidence to suggest that
such a strategy would be any more effective in a technology-based environment than in a
printed-text environment. Thus, the model presented in this book is applicable for designing
instruction for delivery in a variety of different technologies, including CBI.
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The following sections address six design considerations for individualized CBI that
you should consider and incorporate into your designs. However, a designer should not
use a feature just because it is there. For example, in the early days of CBI on personal
computers, programmers discovered that they could create a variety of sounds, which
they used to provide feedback. Learners would often select the wrong answer on purpose
because the negative feedback sounds were more exciting than the sounds for correct
feedback.

Interface Design
If you have ever suffered through a major upgrade of your favorite software, such as a
word-processing or graphics program, you are aware of how the interface affects your work.
For example, when Microsoft changed its interface from drop-down menus to ribbons,
many users spent extra time trying to find that one command that seemed to be placed
in the most illogical ribbon. Interface design is not limited to technology-based products.
Instructional materials such as books also have an interface. Parts of this interface include
page numbers, running heads, different levels of headings, and typographical features. The
instructional materials that we design represent the interface between the learner and
the instruction (Simon, 1969). What features create a good interface? Creating an interface
can be a difficult task because there is not a general standard for computer interface design
(Cheon & Grant, 2009). However, even in the absence of a standard, there are some general
principles that can guide your design. An interface should be simple and easy to use.
Tognazzini (2003) provides a clear perspective on interface design: “Effective interfaces are
visually apparent and forgiving, instilling in their users a sense of control. Users quickly see
the breadth of their options, grasp how to achieve their goals, and do their work” (p. 1).
Guidelines for interface design by Tognazzini, Norman, and Nielsen can be found on their
website (https://www.nngroup.com). Johnson (2014) also provides user interface design
guidelines based on principles of psychology.

Interfaces should be intuitive, allowing a learner to open a web page or tutorial and
immediately start learning without having to guess what to do next. Adams et al. (2008)
found three levels of intuitiveness in their evaluation of physics simulations: Learners found
nonintuitive interfaces difficult to use even when instruction was provided, which can result
in an unnecessary increase in extraneous cognitive load (de Jong, 2010). Semi-intuitive
interfaces were easy to use once the learner saw an example or was given instructions.
Intuitive interfaces were easily used without instruction. What are the characteristics of
an intuitive interface? Consistency is a primary attribute. For example, navigation buttons
are always in the same position and the layout of the screen is constant not only within a
lesson but also among different lessons. Consider a textbook; there is a consistent layout
with text and figures as well as with headings and page numbers. Computer displays should
also have a consistent layout. Objects with which the learner interacts should respond as
expected. Consider, for example, a lesson teaching college freshmen how to sort their
clothes to do laundry. One CBI task is to drag the white clothes to one basket and the
dark clothes to another. When the user clicks on a T-shirt icon and drags it, he expects
it to follow a natural path as if it were tossed and landed in the basket rather than taking
off like a paper airplane and doing a couple of loops before gliding from the ceiling to
the basket.

Once you have designed the interface, you need to test it. What may seem perfect to
you might be nonintuitive to your learners. You can use the formative evaluation methods
in Chapter 13 to test the usability of your design.

https://www.nngroup.com/
https://www.nngroup.com


Trim Size: 8in x 10in Morrison465935 c10.tex V1 - 01/29/2019 7:51 P.M. Page 245�

� �

�

Design Considerations for Individualized Computer and Web-Based Instruction 245

Learner Control
Allowing learners to take control of the instruction is one of the earliest CBI concepts
(Merrill, 1975). When using CBI, learners would have the ability to select tactics at any
moment to support their learning. One of the earliest implementations of learner control
allowed learners to select different presentations (i.e., initial presentation) consisting of
expository and inquisitory examples, practice, help, hard or easy examples, and forward
and backward navigation (Merrill, 1988). This initial conception of learner control has
generated numerous empirical studies comparing learner control with program control
(i.e., the designer making the decisions), resulting in mixed findings (Corbalan, Kester, &
van Merriënboer, 2006; Kopcha & Sullivan, 2008; Morrison, Ross, & Baldwin, 1992; Swaak &
de Jong, 2001; van Gog, Ericsson, Rikers, & Paas, 2005; van Merriënboer, Schuurman,
de Croock, & Paas, 2002; Vandewaetere & Clarebout, 2011; Yang & Chin, 1996). But,
researchers indicate that increased learner control may relate to improved satisfaction with
courses (Clark & Mayer, 2011; Doolittle, Bryant, & Chittum, 2015; Joo, Lim, & Kim, 2013).
More recently, research on animations and video has found that allowing the learner to
start, stop, and restart the presentation, a type of learner control, is more effective than no
control (Sweller, Ayres, & Kalyuga, 2011). As described by Scheiter (2014), learning may
be improved by increasing learner control with multimedia learning if learners possess
adequate prior knowledge for making instructional decisions (discussed later) and if they
receive appropriate instructional supports.

There are three general types of decisions learners can make when using learning con-
trol. The first type is navigation, which allows the learner to move forward or backward in a
unit of instruction or to stop, start, and replay an audio or animation sequence. Using this
type of control, learners can adjust the pacing of the material. By comparison, “program
control” determines for the learner how quickly to present the content, much like watching a
video recording as opposed to reading a book. There may be instances, however, when the
designer wants to limit navigation, such as not allowing the learner to review during a test.

The second type of learner control decision allows the learner to choose the context of
the lesson materials and examples (Morrison et al., 1992; Ross, Morrison, & O’Dell, 1989).
Students learning the metric system, for example, could select the context of sports, animals,
clothing, or no theme for the instruction and examples (see Figure 10.1).

The third type is controlling the content by determining how much material to study
or how many examples (see Figure 10.2) to try (Hannafin & Sullivan, 1996; Kostons, van
Gog, & Paas, 2012; Morrison et al., 1992; Pachman, Sweller, & Kalyuga, 2013; Ross et al.,
1989). For example, in the Morrison and Ross studies, learners made a decision to try another
example or to move to the next section. Hannafin and Sullivan (1996) allowed learners to
determine the number of examples, reviews, and problems they studied. The first two types
of learner control, navigation and context selection, do not allow the learner to skip part
of the instruction. In the third type of learner control, learners can determine how much
instruction and practice they receive. Kopcha and Sullivan (2008) suggested that learners
who elect to bypass some of the instruction are expected to perform less well than learners
who do not have that option (e.g., because of program control). Similarly, learners who
have the option to add additional instruction (and choose to do so) would be expected to
perform better than those receiving minimal instruction. Careful consideration needs to be
given to the decision on how to use learner control. Learners with a prior knowledge of the
content tend to make better decisions with learner control than learners with little prior
knowledge (Kopcha & Sullivan, 2008). As a designer, you may want to limit the number of
examples or problem sets your learner is provided. Iyengar and Lepper (2000) found that
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FIGURE 10.1
Learner Control of Context

       In the next lesson you will be able to choose the topic area for

the examples you would like to study.  Note that the first choice is

called “no topic” because it uses only numbers for the examples.

What type of examples would you like for the next lesson?

A.   No topic (just numbers)

B.   Sports

C.   Pets

D.   Clothing

Enter your choice

FIGURE 10.2
Learner Control of Content

Would you like to work another sample problem?

Yes

No

task completion and learner performance are improved when learners are provided with
a smaller range of choices (e.g., up to six) rather than 25 or more choices of examples or
problems.

Feedback
Feedback has been a topic of interest for researchers since the early 1900s (Kulik & Kulik,
1988; Thorndike, 1927). One of the affordances of CBI is the use of feedback, which is
related to answer judging. As designers, we have several options for judging answers, provid-
ing feedback, and then making decisions on what content the learner will engage in next.
Feedback has been found to have a significant, positive effect on learning (Bangert-Drowns,
Kulik, Kulik, & Morgan, 1991). There are five basic types of feedback. The first and sim-
plest form is simply providing the learner with knowledge-of-result, or KR. Knowledge-of-result
feedback would simply inform the learner whether the response was correct or incorrect.
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FIGURE 10.3
Knowledge-of–Correct-Response Feedback.
Source: Based on stimulus materials used in Morrison, Ross, Gopalakrishnan, and Casey (1995)

How is time used in the following objective?

“. . . will complete the test in 30 minutes.”

A. Behavior

B. Condition

C. Norm

D. Criterion

E. Modifier

Your answer is incorrect. The correct answer is B.

Enter the correct answer to continue:

Second, knowledge-of-correct-response (KCR) feedback provides the learner with the correct
response. A variation requires the learner to enter the correct response before proceeding
(see Figure 10.3). The third type of feedback is answer-until-correct (AUC), which requires
the learner to keep responding until the correct answer is selected. Answer-until-correct
feedback is often paired with knowledge-of-result feedback to inform the learner of the
correctness of the response (Morrison, Ross, Gopalakrishnan, & Casey, 1995). The fourth
type of feedback is elaborated feedback, which provides additional information beyond the
correctness of an answer or the correct answer itself (Narciss, 2008). Common functions
of elaborated feedback are directing the learner to relevant sections of the text, providing
suggestions for the use of metacognitive strategies, and providing additional information
that goes beyond the original instruction. The fifth type of feedback is response-sensitive, or
error-contingent, feedback. Response-sensitive feedback is unique to each answer to help the
learner understand why the answer is incorrect (see Figure 10.4) or correct and can even pro-
vide information to help the learner correct a particular type of error. A recent meta-analysis
of feedback in computer-based learning environments indicated that elaborative feedback

12

+6

Answer: 6

               Your answer is incorrect. You have

subtracted 6 rather than added 6. Note the +

sign before the 6 indicating you are to add

the two numbers. The correct answer is 18.

FIGURE 10.4
Response-Sensitive Feedback
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has the greatest impact on learning, followed by KCR feedback, then KR feedback with the
smallest effect (Van der Kleij, Feskens, & Eggen, 2015).

A second factor to consider after selecting the type of feedback is the timing of
feedback. Feedback can be given immediately after a response, or it can be delayed until
the end of the instruction or test. For example, Morrison et al. (1995) embedded 24
multiple-response questions in an instructional unit. Two of the treatments provided imme-
diate feedback, whereas a third treatment provided judgment of the response (i.e., correct
or incorrect) immediately but did not give the correct answer until the unit was completed.
The rationale for using delayed feedback is that immediate information about one’s perfor-
mance may interfere or be distracting at a time when learning the material is more important
than one’s score (Mory, 2004). Delayed feedback allows the material to be assimilated and
the learner to be less preoccupied with his or her performance. Again, the research on feed-
back timing is inconclusive. Kulik and Kulik (1988) concluded that instructional designers
should use immediate feedback, though Van der Kleij et al. (2015) indicated that immediate
feedback may be more effective for lower level learning and delayed feedback for higher
order learning. The research suggests that immediate feedback is more effective for the less
experienced learner learning a motor task and that delayed feedback is more effective for
the experienced learner (Smits, Boon, Sluijsmans, & van Gog, 2008). Our suggestion is that
designers consider the nature of the particular task and the learners’ characteristics when
making decisions about the best timing of feedback. For example, if a task is difficult, learner
prior knowledge is limited, and making errors early in a lesson can result in cumulative
misunderstandings, it certainly would make sense to favor immediate feedback.

The final factor to consider when using feedback is the mode of presentation. Designers
generally have the option of presenting the feedback as text, as audio, or as an image. Bruner
(1966) stresses that feedback must be in a mode the learner can understand. For example,
if the learner cannot read, then the feedback should be provided as a picture or as audio.

Remediation
Directly related to feedback is remediation. If a learner answers one or more questions incor-
rectly, what actions should the designer plan to remediate or correct the incorrect responses?
Since Crowder (1959) introduced the concept of intrinsic programming, or branching, in
programmed instruction, instructional designers have considered how to provide remedi-
ation to correct learner responses. One common technique is simply to have the learner
read the material a second time. Although there is considerable research on rereading
(Callender & McDaniel, 2009; Dunlosky & Rawson, 2005; Haenggi & Perfetti, 1992; Rawson,
2012; Rawson & Kintsch, 2005), these studies examined rereading prior to taking the test.
Research exploring the “testing effect” has demonstrated that reading a passage, then taking
a test, then rereading helps to target learners’ focus on the tested material during the reread-
ing process and thus improves performance on retested items but not on new items (Dirkx,
Thoma, Kester, & Kirschner, 2015). One adaptive approach is to advise or coach learners
on the level of instructional support (e.g., number of examples) they should select for the
next section based on their performance (Kostons et al., 2012; Ross & Morrison, 1993).
Similarly, a response-sensitive feedback approach can provide highly specific feedback based
on the learner’s answer. When teaching concepts, Park and Tennyson (1980) sequenced
and selected the instruction based on the learner’s response. For example, when the learner
was presented with an example of concept A and she incorrectly labeled it as concept C,
then the next example presented was concept C. This response-sensitive feedback provided
more appropriate remediation than reading the same material a second or third time.
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Designing Interactions
Computer-based instruction affords a variety of interactions ranging from entering indi-
vidual words or a letter as a response to clicking on a button or object. More complex
interactions can be designed using natural language processing with speech-to-text and
text-to-speech engines (Graesser, McNamara, & VanLehn, 2005). Although, intuitively,
it would seem that interactions are important, care must be taken when designing the
interaction. Interactions should engage the learner and require cognitive processing on
the part of the learner. For example, a learner could interact with a program by simply
clicking the next button. Such interaction takes little effort or thought, yet it is interactive.
It is primarily a behavioral interaction (i.e., clicking). An interaction has two components:
a behavioral activity and a cognitive activity (Mayer, 2004, 2009). When designing CBI, we
need interactions that actively promote cognitive processing rather than simply pressing
buttons. Let’s examine five types of computer input that we can use to engender meaningful
interactions once we have designed our instructional strategy (see Table 10.1).

The first form of CBI input is using the keyboard. A learner could enter a short answer
to a question, a letter for a true/false item or multiple-choice item, a numeric answer to a
math problem, or a paragraph as part of a paraphrase. The second type of interaction is using
a mouse or touch screen to click an answer. Answers can take the form of words or phrases,
objects such as an example of a concept, or multiple-choice or true/false items. Clicking on
buttons to control an event is the third type of interaction. For example, in working with a
chemistry program, the learner might click on different buttons to raise or lower the tem-
perature and observe the effect (see Figure 10.5). A fourth type of interaction also uses a
mouse to drag and drop objects. Consider, for example, an interactive program for college
freshmen on how to do laundry. The first task might be to sort the white clothing from the
colored clothing by dragging individual items into one of two baskets. A specialized mouse
such as one that vibrates can also provide tactile feedback. The fifth type of interaction is
speech. A common use of speech interaction is teaching a foreign language; the learner’s
input is recorded and then played back with the instructor’s answer so that the student can

TABLE 10.1
Types of User Input

Input Type Example

Keyboard Using arrows keys for navigation
Providing a single letter to a paragraph answer or input
Manipulating an object on the screen with arrow keys or I, J,
K, L keys

Mouse or touch screen Selecting an answer or object by clicking
Highlighting a phrase or screen area

Clicking a button Clicking buttons for an answer
Clicking and moving sliders for control, such as increasing
or decreasing speed or temperature, or rotating an object

Mouse or touch screen to drag and drop Clicking and dragging to sort or rearrange objects

Speech Controlling applications or objects; interacting with a tutor or
agent
Recording voice for an answer
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FIGURE 10.5
Interacting with Buttons
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compare pronunciations. Other interactions can simulate a spoken conversation, such as
in an interview or a tutorial. There are also other specialized input devices for individu-
als with physical limitations. Interactions are carefully planned instructional strategies that
require the learner to cognitively process the content rather than only engaging the learner
behaviorally at a low level.

Expert’s Edge

Designing Effective Instructional Animations
Much instructional content deals with situations that change over time. Common examples
include climate change, engine operation, volcanic eruptions, equipment assembly, military
tactics, chemical reactions, and population growth. Although traditional print-based instruc-
tion struggles to do justice to such dynamic information, CBI is much better suited because
of its capacity to animate content.

Computer animation seems ideal for presenting dynamic subject matter because it can
depict changes directly and explicitly. Furthermore, easy-to-use software tools are now avail-
able that make the authoring of animations far more straightforward than ever before (custom
animations in PowerPoint being a prime example). However, the mere inclusion of animations
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in a resource does not necessarily improve its educational effectiveness. Indeed, animations
can actually be detrimental to learning if they distract the learner from central aspects of the
content. For animations to be effective, careful thought must be given to both the reason for
using this type of presentation and the specific design features each animation contains.

Current learning resources use animations in two main ways. In many cases, animation
is used primarily for affective purposes—as an “add-on” intended to serve functions such as
attracting initial interest, providing extrinsic motivation, or sustaining engagement. Because
animations engage visual perception so powerfully, their inclusion can divert the learners’
attention away from the aspects they are meant to be studying. For this reason, affective
animations within an instructional resource should be positioned so they do not compete with
the content for learner attention. All the added motivation in the world will not overcome the
flaws in a poorly designed content presentation that fails to build learner understanding.

This brings us to the other main way instructional designers use animations: for cog-
nitive purposes. If affective animations are directed toward the learner’s “heart,” then cog-
nitively oriented animations are directed to the learner’s “head.” They are designed with the
express intention of making key content more accessible, more understandable, and/or more
memorable. Although they may well also be (and should be) attractive in terms of their graphic
design, affective impact is not their prime function. The most obvious use for cognitive anima-
tions is to provide a dynamic depiction of the changes in position and form that occur in the
subject matter over time.

Unfortunately, this process is not quite so simple. Animations can present their own
interpretative challenges to learners unless they are instructionally well designed. The nature of
the depiction is an important aspect of animation design. A prevailing myth about instructional
animations is that their effectiveness depends largely on how faithfully they depict the dynamic
subject matter. A high degree of realism is equated with a high degree of instructional effec-
tiveness. This mistaken belief is influential even when the animation presents its subject matter
in a diagrammatic style. Despite its lack of realism in terms of appearance, it will be animated
so it behaves in a realistic manner. Several challenges for learners can arise as a result. One
problem is that a behaviorally realistic animation may make it difficult for the learner to identify
some of the changes that are occurring. For example, crucial events may occur too quickly to
resolve perceptually or be so short lived that they are missed. This problem can be exacerbated
if other events occurring in the animation at the same time compete for the learner’s attention.

Instructional designers have long accepted that highly modified and simplified static pic-
tures such as diagrams are beneficial for learners. Diagrams work so well because they strip
away the unnecessary from a complex reality and present just the essence of the content. A
similar approach needs to be taken for instructional animations. If behavioral realism causes
learners to miss high-relevance information in an animation, then the presentation should be
modified and simplified so that crucial events are readily accessible to learners. One way to
help learners cope with the demands of animation is to give them control over how it presents
its information. Rather than having the animation play in a fixed, system-controlled way, con-
trol buttons, and sliders can be provided that allow the learner to vary the playing regime.
Not only can the animation then be repeatedly viewed (a vital feature if the presented con-
tent is complex), it can also be interrogated at different speeds, in different directions, as
a whole or in segments, and continuously or discontinuously. These varied viewing options
improve learners’ opportunities to extract information that is most relevant to the nominated
learning task.
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Although providing learner control can be helpful with simple animations depicting famil-
iar content, it may be less effective for complex, unfamiliar content. Animations are often used
for this latter type of subject matter on the assumption that their explicit portrayal will make
the content intrinsically accessible for learners. However, learners tend not to be very effec-
tive in interrogating animations of complex, unfamiliar content. They have problems in knowing
which of the depicted items have greatest relevance, which events in the animated sequence
are most important, and how the depicted items and events are related to one another. As
a result, their interaction with the user-control facilities can be ineffective—they look in the
wrong places, at the wrong things, and at the wrong times. Their attention is drawn to aspects
that are readily noticeable rather than those that are most important to their learning.

For animations to fulfill their instructional potential, a balance should be struck between
freedom for the learner to explore the available material and guidance to make that exploration
effective. Learner control is likely to be more beneficial if the learner receives direction about
where to look, what to look at, and when to look at those things. Instructional designers can
provide such direction by approaches that include presegmenting the animation to identify
crucial events, nominating useful interrogation approaches (e.g., “Play this segment at half
speed and take particular note of . . . ”), cueing high-relevance items, and signaling key rela-
tionships. These forms of support are important for all but the simplest animations portraying
the most familiar types of content.

Richard Low is a professor of learning technologies at Curtin University in Perth, Australia. In addition to his research,
he continues to work as a practicing instructional designer for industry and government organizations that rely on
complex and dynamic graphic information displays for their operations.

Using Multimedia
Multimedia instruction is the incorporation of both pictures and words or narration in the
instruction (Mayer, 2009, 2014). Often this mix results in a narrated animation. Although
Clark and Feldon (2005) show the lack of evidence that multimedia instruction produces
superior results over live or other forms of mediated instruction, multimedia can offer an
efficient and cost-effective delivery strategy. Before we discuss the design of multimedia
instruction, let’s define the term. Mayer (2009) defines multimedia instruction “as the
presentation of material using both words and pictures, with the intention of promoting
learning” (p. 5). Words include both written text and narration. Pictures include both static
images such as drawings and photographs and dynamic graphics such as animations. Mayer
also makes a critical distinction for instructional designers concerning the design of multi-
media instruction. The first approach he describes is one that focuses on the technology.
A technology approach is a solution searching for a problem. That is, the designer asks
how the features of the technology can be used to design instruction. The result is often a
presentation-rich program that has all the bells and whistles but ignores good instructional
design. Unfortunately, this type of production is a common approach that we have witnessed
with the introduction of new technologies. For example, we once saw a program designed
by a student that displayed the cumulative time the learner spent on each individual “frame”
of the instruction. When asked why it was included, the student simply replied “because the
feature was available.” The display of time spent was not part of the instructional design;
rather, it was a technology-based approach of using an available feature. A second, much
more desirable, approach described by Mayer is the learner-centered approach, which asks
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how we can use the technology to enhance learning. This approach considers the learner,
the content, and environment to produce effective and efficient instruction. According to
Mayer, an approach that uses technology in a manner that is consistent with how the human
mind works is a more effective approach for fostering learning.

As a designer, you might ask if the design of multimedia instruction is different from
CBI or printed instruction. The answer is yes and no. The principles you have learned thus far
are applicable to all forms of instruction. That is, you can use mnemonic devices to enhance
recall of information in both printed text and in multimedia. Similarly, you can use para-
phrasing in printed instruction, CBI, and multimedia instruction. In fact, you could use it
with a video-recording or a streaming-video presentation. So the first answer to our question
is no—it is essentially the same. But there are also differences. CBI and multimedia instruc-
tion offer opportunities or features not available or easily implementable in print or in a
teacher-led environment. For example, a teacher could show an animation using a projector
or larger monitor. However, the individual students cannot pause, rewind, and move forward
at their own individual pacing as they can with multimedia instruction. So, the answer is also
yes—multimedia and print instruction are different. As a designer, you will need to consider
how to incorporate the special features of multimedia into your design of the instruction.
Given all the features available, explaining each is beyond the capacity of this text. The fol-
lowing is a summary of 10 principles described by Mayer (2008) that are applicable to the
design of multimedia instruction.

Principles for reducing extraneous overload Mayer (2008) presents five principles based on
research to reduce cognitive load on working memory (see Chapter 9) to facilitate schema
formation. First is the coherence principle, which recommends the exclusion of extra informa-
tion in animations or narrations. The instruction should be focused on the needed content
rather than including peripheral information that can be distracting. For example, we might
ask an artist to prepare a simple background for an animation that depicts pollution from a
power plant. When we see the artwork, the artist has taken the liberty of going beyond our
design by including other items around the power plant, such as a lake, flowers, wildlife,
and trash. All these extra features distract from the main point—the power plant and its
smokestack. The second principle is signaling, which suggests that learning is enhanced when
we include cues that draw attention to text, animation, or narration (see Chapter 8).

Redundancy, the third principle, is based on Sweller’s (1999; Sweller et al., 2011) work
and is often a result of a technology-based approach. Consider a design team that has pro-
duced an excellent animation with narration. At the last minute, the team learns that they
can scroll the narration across the bottom part of the animation and decides to incorporate
this feature. The unfortunate result, however, is an overload on working memory because
of redundant information. That is, the learner must process the spoken narration and the
written narration, and then compare the two to determine whether they are the same or dif-
ferent. Redundancy, particularly with text/narration, is not effective. The fourth principle
is spatial contiguity, which recommends that relevant text (e.g., labels) and graphics or ani-
mations be placed in close proximity to each other rather than be separated on the screen.
In the top part of Figure 10.6, the information on the angle of the razor blade is separated
from the illustration and placed in the text. In the bottom part of Figure 10.6, the draw-
ing illustrates the principle of spatial contiguity by placing the text (45∘) on the drawing with
arrows indicating the angle. Including the text with the illustration also reduces split atten-
tion (see Chapter 9). Temporal contiguity, the fifth principle, recommends that the animation
and narration be presented simultaneously rather than one before the other. Consider, for
example, a study by Mayer and Anderson (1992) in which they were teaching how a bicycle
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45°

The razor blade should be held at a

45° angle to the cardstock when

cutting.

FIGURE 10.6
Spatial Contiguity

pump works. In one treatment, the participants first heard the narration and then saw the
animation of the pump. In the second treatment, participants viewed the animation first
and then heard the narration. In the third treatment, participants viewed the animation and
heard the narration simultaneously (temporal contiguity). The simultaneous-presentation
group performed better.

Principles for managing essential overload The next three principles from Mayer (2008)
describe how to manage cognitive load so as not to overwhelm the learner’s working
memory. The sixth principle, segmenting, recommends presenting narrated animations in
learner-paced segments rather than as a continuous presentation. Although this option
provides learners with the ability to control the animation, the research suggests that
learners do not always take advantage of this feature (Lowe, 2008). Mayer recommends that
an animation should be presented in small, individual animations the learner can review
rather than in one longer segment. The smaller, meaningful segments allow the learner
time to process the information before clicking a button to proceed to the next idea. Thus,
we might have two individual animations to teach two concepts. After viewing each of the
concept animations, the learner would view the animation that relates the two concepts in a
principle. The learner controls the three animations and moves to the next only when he or
she understands the content. The seventh principle is the pretraining principle. According
to this principle, the learner should understand the basic information before viewing the
animation. If we were designing a unit on the operation of the gas engine, we might first
start with the parts of the engine, then cover the injection of air and gas, then move on to
combustion, and finally cover the exhaust function. After the learner understands the basic
components, we could show an animation of the gas combustion engine working.

The eighth principle, modality, states that animation and narration are more effective
than animation and on-screen text. Let’s consider an animation we might create demonstrat-
ing how to cut a piece of cardstock with a razor blade, as illustrated in Figure 10.6. In the first
example, we will use the bottom half of the picture and animate the razor blade as it moves
across the cardstock to cut it. Several cuts are made to cut through the thick cardstock. Rather
than narrating the animation, we decide to add the narration as text below the animation,
as in Figure 10.6. As our learners view the animation, they must read the text. Thus, their
eyes (and attention) must move between our written narrative and the animation, causing
an increased load on their working memory. Now, consider the effect if we remove the text
and record it in sync with the animation. The learner’s eye can follow the animation while
the learner listens to the narration, resulting in a lower load on limited working memory
(see Chapter 9).
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FIGURE 10.7
Baddeley’s Model of Working Memory.
Source: Based on Baddeley, 1992
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This process is explained using Baddeley’s (1992) model of working memory (see
Figure 10.7). Working memory consists of three parts. First is the visual component, which
processes pictures and written text. Second is the auditory component, which processes
audio information and language. Third is the manager that moves information between
the three components of working memory and into long-term memory. When we see a pic-
ture, it is processed by the visual working memory. When we hear narration, it is processed
by the auditory component. But when we read text, it is first processed by visual working
memory and then transferred to the auditory and language working memory. Thus, when we
view the animation and read the text, we are unnecessarily increasing the load on working
memory.

Principles for fostering generative processing The last two principles suggested by Mayer
(2008) relate to narration and generative processing. The ninth principle, personaliza-
tion, recommends that the narration be written in a conversational style rather than a
formal style such as one might use for printed materials. The tenth, the voice principle,
suggests that the narration be spoken in a standard-accented human voice rather than a
machine- or computer-synthesized voice. These 10 principles from Mayer are summarized
in Table 10.2.

DESIGN CONSIDERATIONS FOR GROUP-BASED DISTANCE
INSTRUCTION
The growth of distance education in higher education and in business is a significant factor
in offering instruction and training. As of fall 2015, roughly 30% of all students enrolled in
postsecondary education are taking at least one course online, with 14.3% of those students
taking distance education courses exclusively (Allen & Seaman, 2017).Businesses in 2017
reported that 62% of their training was offered in either a blended or online environment
(Training, 2017). The growth of distance instruction over the past 10 years does not neces-
sarily translate into examples of well-designed instruction. In this section, we describe two
general approaches to group-based distance instruction. We define group-based instruction
as a class or cohort working at the same pace to complete a course even though the students
may be physically separated.
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TABLE 10.2
Mayer’s Principles for Multimedia Design

Principle Application

1. Coherence principle Remove extraneous information from animations to reduce distractions.

2. Signaling principle Include cues such as arrows to focus learner’s attention on important
information.

3. Redundancy principle Avoid presenting information in multiple formats (e.g., text narrative and
text on graphics or spoken and written narration).

4. Spatial contiguity principle Present illustration and labels together rather than the labels in the text
narrative.

5. Temporal contiguity principle Present narration and animation at the same time rather than narration
before or after the animation.

6. Segmenting principle Present shorter meaningful animations controlled by the learner rather
than one longer animation.

7. Pretraining principle Present the basic information such as components and individual
processes before showing an animation that incorporates these ideas
into a single animation.

8. Modality principle Animations with narration are more effective than animations with text.

9. Personalization principle Use a conversational style with a text and narration.

10. Voice principle Use a human voice for narration rather than a computer-generated voice.

Source: Based on Mayer (2008).

An Individualized Approach to Distance Instruction
The first approach addresses instruction of a group as individual learners separated by time
and location. Although this approach can include CBI or multimedia instruction, it often
takes the format of written text. Unfortunately, many instructors have simply dumped their
PowerPoint presentations, lecture notes, and recorded lectures into a course management
system or onto the Web and labeled the materials as an online course. Such courses have
been referred to as “shovelware” (Morrison & Anglin, 2006) or “shrink-wrapped” materials
(Stevens-Long & Crowell, 2010). An alternative approach to shovelware is Holmberg’s (1996)
guided didactic conversation, which involves designing the materials to emulate a conversa-
tion with the learner. This approach reflects Holmberg’s belief that learning is an individual
activity and is made possible by materials that facilitate an interaction between the new content
and what the learner already knows. A similar approach, reintegration of the teaching acts,
was proposed by Keegan (1993). This reintegration process must occur if a person is to learn
because the instructional materials are designed in one time frame and the learner engages
with the materials in another time frame. The materials must be designed in a manner that
engages the learner in the second half of the learning conversation to learn the material.

A Group Approach to Distance Instruction
Keegan (1996) labels the second approach the “virtual classroom.” Newer definitions of dis-
tance education do not require the learner and instructor to be separated in both time and
location as Keegan describes, but rather define distance education as taking place at the
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same time in different locations and mediated by electronic technologies such as two-way
audio and video (Simonson, Smaldino, Albright, & Zvacek, 2012). One method used in the
virtual classroom is the Community of Inquiry (CoI) framework (Garrison, Anderson, &
Archer, 2000). The CoI framework posits that learners are able to construct meaning through
communication. Recently, researchers have questioned the effectiveness of CoI for foster-
ing critical thinking and deeper levels of learning (Annand, 2011; Rourke & Kanuka, 2009)
because of a lack of assessment of learning in the research on CoI. They concluded that
designing a course using the CoI framework does not facilitate the development of critical
thinking or meaningful learning. Rather, student reports suggest that most learning from CoI
has been factual knowledge. There is, though, a strong positive relationship in CoI studies
between social presence and perceived learning, as well as social presence and course satisfac-
tion (Richardson, Maeda, Lv, & Caskurlu, 2017).

Avoiding the Shovelware Trap
In recent years, there has been a surge in the number of web-based, or e-learning, courses
in businesses and the military that are expected to increase effectiveness (Cone & Robinson,
2001; Training, 2017) and reduce costs (Strother, 2002). To achieve these goals, existing
course materials, such as PowerPoint presentations, video-recorded lectures, and handouts,
have been digitized and uploaded to create web-based courses (Stevens-Long & Crowell,
2010). Although experience and logic suggest that one cannot simply place existing course
materials online and create an effective course, a designer may be able to use the existing
classroom materials to design an effective course. Morrison and Anglin (2006) proposed a
strategy to evaluate existing materials to determine what additional instruction is needed to
provide effective web-based instruction.

The first part of the process is the disassembly of the existing materials (Morrison &
Anglin, 2006) through a reverse-engineering process. Existing materials are broken down
into individual ideas, much like an initial task analysis (see Figure 10.8). The result is a

FIGURE 10.8
Disassembled Content Example

You have two choices: Pay in full or finance over time. If you finance, the total cost of the car increases.
That’s because you’re also paying for the cost of credit, which includes interest and other loan costs. You’ll
also have to consider how much you can put down, your monthly payment, the length of the loan, and the
annual percentage rate (APR). Keep in mind that annual percentage rates usually are higher and loan
periods generally are shorter on used cars than on new ones.

I. Two choices for financing total cost of car
a. Pay in full
b. Finance

i. Total cost increases [Fact]
1. Paying interest [Fact]
2. Paying other loan costs [Fact]

ii. How much to put down [Rule]
1. Affects

a. Monthly payment [concept]
b. Length of loan [concept]
c. Annual percentage rate (APR) [concept]

2. APR is
a. Higher on used cars [Fact]
b. Payment period is shorter [Fact]
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detailed outline of the existing content. Next, the content structures are identified using
the expanded content–performance matrix (see Chapter 7) by classifying key ideas into one
of the six content types. The third step is to determine the adequacy of the instructional
strategies used to teach the identified content by comparing the strategies used with the
prescriptions for each type of content presented in Chapter 7. If any deficiencies are iden-
tified, the designer can devise a revision plan to improve the strategies. If the design team
does not have ownership or access to the original materials, supplemental materials may be
developed.

S U M M A R Y

1. Distance education is defined by Keegan (1996) as the separation of the teacher and
learners in time and location. A synchronous classroom, in which the teacher and students
are in different locations but meet at the same time, is labeled as a “virtual classroom.”

2. There are five types of computer-based or web-based instruction: drill-and-practice, tuto-
rials, simulations, games, and hypermedia.

3. Designing CBI requires the instructional designer to address the interface design, learner
control, implementation of feedback, remediation, format of interactions, and use of mul-
timedia.

4. Distance education can be offered in either an individualized or group-based format.
An individualized approach is used with asynchronous courses and often uses guided
didactic conversation (Holmberg, 1996) or Keegan’s (1996) reintegration of the teaching
acts. Although it has received recent criticism, one popular group-based approach is the
Communities of Inquiry method.

5. When designing distance instruction, designers should avoid creating shovelware (i.e.,
repackaging existing materials) and put careful and thoughtful effort into designing good
instruction.

T H E I D P R O C E S S

The instructional design product for this step of the process is the strategy for the specific
delivery technology you have selected. Strategy design for technology-based instruction is a
combination of the strategies described in Chapter 7 and the affordances of the technology
that allow you to design efficient and effective instruction. As described in Chapter 7, design-
ing the strategy requires you to integrate your creative skills with the science of instructional
design. When designing the strategies for instruction that will be delivered with technol-
ogy, you have additional options to incorporate into your design. However, you should not
include an option simply because it is available.

Lean Instructional Design
An oft stated rule with early instructional media production was, “Production takes longer
than it takes.” That rule still applies today with most technologies. However, with careful
planning you can reduce costs and time lines when preparing technology-based materi-
als. Employing an appropriate project management system (see Chapter 16) is essential for
larger projects. Let’s examine some examples of how to make your design lean.

First, careful planning and then meeting the milestones can help you begin the tech-
nology development before the end of the project. For example, if you need video for the



Trim Size: 8in x 10in Morrison465935 c10.tex V1 - 01/29/2019 7:51 P.M. Page 259�

� �

�

Quality Management 259

project, you can start scouting locations and obtaining needed props soon after the task
analysis is complete. When the script is ready, the team can start shooting. Similarly, if there
is an instructional design team working on a project, then different members can take on dif-
ferent tasks such as technology production, and planning and preparing evaluations rather
than following a strict linear timeline.

Second, when the time line is short and resources are scarce, you can often find either
stock photographs or images from a vendor if you are featuring their equipment. Similarly,
you might be able to find video from a corporate source for free if you provide an acknowl-
edgement. For example, the first author’s team needed video of insects and we were able to
obtain free video from several pesticide manufacturing companies for an acknowledgement.

Third, sometimes plans must be modified when conditions change. For example, a
budget cut or shortfall might require you to change from printed instructional materials to
an electronic format. Similarly, your plan for Hollywood-style video production might need
to be scaled back to a PowerPoint presentation with narration by you and simple animations
and still photographs shot with your smartphone.

We know from Clark (1983, 1994) that it is not the technology that makes the differ-
ence, but rather the design of the instruction. Although we hate giving up our chance to
produce a technological masterpiece, we can adapt and present our instruction in a less
costly format.

A P P L I C A T I O N

As part of your job, you have been tasked to modify two classroom courses so they can be
offered on the web on demand for individual learners. You have access to professional-quality
videos that were developed for the class, the instructor’s guide, and the student guide in both
hard copy and electronic formats. One course focuses on interviewing job applicants, and
the second focuses on recognizing sexual harassment in the workplace.

A N S W E R

This task appears to be a typical shovelware assignment. The materials already exist, and man-
agement may believe that it is simply a matter of uploading the materials and opening the
course for enrollment. What is missing is the instructor. The instructor’s guide is simply that,
a guide. Good instructors personalize the instructor’s guide and add additional information
to help the learners understand the content and to make the course interesting. We would
start by analyzing the content, disassembling the existing instruction (Morrison & Anglin,
2006). Based on the results of our analysis, we would determine what additional content and
instructional strategies are needed to create an online course with the existing materials.

The ideal situation would allow you to revise the materials and create any additional
instruction required from your analysis. If time and resources do not allow this option, an
alternative is to use your analysis to create a study guide that directs the learner through
the material and provides additional information that you found to be missing from the
classroom course. Although this option is not the optimal solution, it can provide a better
approach than creating a shovelware course.

Q U A L I T Y M A N A G E M E N T

The first question to ask when designing for technology-based instruction is: How can I create
efficient instruction that uses technology? One example is the cost savings resulting from
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using technology to rapidly change content for, and frequently update the training of, a large
number of employees. We recall one trainer telling us that, by the time he finished updating
his presentation materials and the student handouts, the content (computer screenshots)
had changed again. Selecting a technology-based delivery system for such a situation could
reduce the cost of the training materials and make them readily available to all employees.
Similarly, deciding to deliver training via web-based instruction, using either a synchronous
or asynchronous format, can significantly reduce travel costs and time away from the job
while still providing opportunities for employees to network. Deciding to use CBI allows the
designer to take advantage of affordances such as response-sensitive feedback and answer
judging to create more efficient instruction that is available anytime anywhere.

The second question to ask when converting existing materials to a web-based delivery
system involves the time and resources for making needed changes. The quality of the materi-
als can be evaluated using the instructional disassemble. Based on these results, the designer
can then prepare a design plan to create an effective online course within the time and
resource constraints.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

Earlier, you had decided to make the conceptual component available on the organiza-
tion’s website. But now you have been asked to offer the entire fire extinguisher training
course as CBI—including a simulation of the hands-on component. You will build on the
presentation and generative strategies that you have already designed (see Chapter 7). You
recognize that CBI will require the use of a tutorial, practice, and simulation. Now you
need to make decisions about the interface design, learner control, use of feedback, reme-
diation, and use of multimedia. You also recognize that you will need the assistance of a
computer programming specialist to help develop your design. You and the computer pro-
grammer will develop a screen template to ensure that the user interface for navigating the
course is consistent. Last, you know that careful consideration must be given to how to use
the affordances of a CBI system most effectively. Here’s a look at the design decisions for
each objective.

Objective 1
After completing this unit, the learner will correctly state the three components necessary
to start a fire. (Principle/Recall)

For the initial presentation, the learner will view a simple animation of the combustion
graphic showing the effect on the fire when one of the sides is removed. The animation will
be narrated to reduce cognitive load. The tutorial will suggest a mnemonic and direct the
learner to rehearse the mnemonic.

Objective 2
Given an example of a fire, the learner will correctly classify the class of fire. (Concept/
Application)

Using a tutorial, we will present each concept by giving the name (e.g., Class A), a
definition, and a best example. For the generative strategy, we will use a drill-and-practice
routine using knowledge of correct response feedback, in which we present examples of
different types of combustible materials and ask the learner to identify the class of fire. The
drill-and-practice will continue until the learner answers 75% of the items correctly.
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Objective 3
Given a variety of fire extinguishers, the learner will correctly identify each type of fire extin-
guisher. (Concept/Application)

Using a tutorial, we will present each concept by giving the name (e.g., Class A fire
extinguisher), a definition, and a best example, and highlighting the differences between
the concepts. For the generative strategy, we will use a drill-and-practice routine using KCR
feedback, in which we present examples of different extinguishers and ask the learner to indi-
cate the proper classification. The drill-and-practice will continue until the learner answers
75% of the items correctly.

Objective 4
Given a description of the combustible material in a fire, the learner will select the correct
fire extinguisher to extinguish the fire. (Principle/Application)

A tutorial will present the rules followed by examples of the application of the first
extinguisher. For the generative strategy, the learner will be presented with a scenario and
then select the appropriate fire extinguisher.

Objective 5
The learner will describe the appropriate response to fire in an office setting. (Procedure/
Recall)

A tutorial will be used to explain and illustrate the proper emergency procedures. The
generative strategy will include video segments of fire situations that require the learner to
identify procedural errors.

Objective 6
Given a dry-chemical multiclass fire extinguisher and a fire burning in a trash container full
of paper in an office setting, the learner will extinguish the fire by correctly using the fire
extinguisher. (Procedure/Application)

A video tutorial using avatars with narration will present an actor demonstrating the
dry-chemical multiclass fire extinguisher. After viewing the demonstration, the learner will
paraphrase the proper procedure. Then the learner will practice in a controlled environ-
ment using a mouse or touchpad to simulate pressing the fire extinguisher lever, aiming the
nozzle at the base of the fire, and demonstrating a sweeping motion. The computer-based
system will provide corrective feedback to differentiate whether the learner points the extin-
guisher at the body or base of the fire and whether a sweeping motion is used.
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The Many Faces
of Evaluation

GETT ING STARTED
You are asked by a school system to evaluate a new health sciences program that it has pur-
chased to teach an Advanced Placement (AP) statistics course via blended instruction to
high school juniors and seniors. Before you design the evaluation, you first determine what
questions the school system is trying to answer. Because the program is “complete” as pur-
chased and implemented (i.e., it cannot be easily modified because of the license), summative
rather than formative evaluation is desired. But the program hasn’t been used enough to jus-
tify conducting a confirmative evaluation. The teachers and administrators involved with the
program indicate that, aside from issues concerning cost and training requirements, their
main interest is on completion rate, attitude toward teaching and taking a course via distance
education, and ability to pass the AP exam for college credit.

To increase the validity of your findings, you decide to use multiple data collection
instruments, including a teacher survey and interview, student interview, parent interview,
student attitude survey, and a test of student learning of statistics principles. For the last two
measures (attitudes and learning), you also arrange to assess control students who attend
schools similar to those of the program students. In constructing the test of learning, you
create some criterion-referenced sections to determine the percentage of students who have
mastered particular program objectives. One performance-based section asks students to
demonstrate how to calculate a t test. You also create some norm-referenced sections espe-
cially designed to compare program and control students on knowledge and application of
key formulas and concepts. Your synthesis of results from these multiple data sources will
form the basis for your conclusions about the effectiveness of the program for achieving
the district’s objectives for both an AP course and for offering courses via distance. A mem-
ber of the school board, however, asks why the evaluation contains “so many things.” What
would you say to defend the use of multiple measures? What would you concede to be
disadvantages?

As reflected by these questions, evaluating learning is essential in the instructional
design process. After examining learner characteristics, you identified instructional objec-
tives and selected instructional strategies to accomplish them. Now, finally, you must develop
the testing instruments and materials to measure the degree to which learners have acquired
the knowledge, can perform the skills, and exhibit changes in attitudes as required by
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QUESTIONS TO CONSIDER

‘‘How can I determine whether this course is teaching what it is supposed to?”

‘‘What are some ways to measure the accomplishment of performance skills besides
observing a person at work on a job?”

‘‘When is it appropriate to use a performance test instead of an objective test?”

‘‘The questions on this test don’t relate to the objectives the teacher gave us at the
beginning of the unit. Shouldn’t they?”

‘‘Should I pretest my students? If so, how can that information be used to improve
instruction?”
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the objectives. In this chapter we examine the purposes and major forms of evaluation and
important concepts concerning the role of evaluation in the instructional design process.
In Chapter 12, we focus on specific procedures for constructing different types of tests and
instruments to evaluate student learning. Before we begin, however, here is a quick overview
of terminology. In these chapters, the term evaluating refers to the process of using measure-
ment or assessment to make judgments about something. Is the training unit achieving its
goals? Has the trainee attained the criteria required, for instance, for licensing as a day-care
van driver? The terms measuring and assessing are used interchangeably to denote the system-
atic collection of data about programs or people.

PURPOSES OF EVALUATION
As just stated, evaluation is used for the purposes of making judgments about the worth or
success of people or things (e.g., lessons, programs, projects). Before initiating an evalua-
tion, you must determine its goals. The overall goal in training and educational settings is to
determine student success in learning. But will the evaluation results be used primarily for
improving how the course is taught or for identifying the effectiveness of the course? Will
the results be used to judge a course that is being developed, has just been completed, or has
been offered for some time? These varied interests clearly go hand in hand, but the nature of
the evaluation approach employed is likely to differ depending on which is assigned greater
importance. Specifically, depending on the stage of the instructional design process, one of
three types of evaluation will become most useful: the formative, summative, or confirmative
approach.

Formative Evaluation
Even the most talented and conscientious designer is not likely to develop the “perfect”
lesson or course the first time through. What seems excellent as a concept or idea may not
work as well as planned when actually put to use in the classroom. Formative evaluation thus
becomes an important part of the instructional design process. Its function is to inform the
instructor or planning team how well the instructional program is serving the objectives as
it progresses. Formative evaluation is most valuable when conducted during development
and tryouts. It should be performed early in the process, before valuable time and resources
are wasted on things that aren’t working. For example, you might try out part of a unit of
instruction or course, such as the instructions for a complex task or strategy you have devel-
oped to teach two different concepts. It is better to determine whether the instruction is
effective early, while you have time to make modifications. If the instructional plan contains
weaknesses, they can be identified and eliminated before full-scale implementation.

Expert’s Edge

But Did They Get Their Money’s Worth?
Several years ago, Kmart Corporation needed to take numerous initiatives to improve its com-
petitiveness in the retail field. Among the initiatives was the use of new learning technologies
for training. The training management team determined that the “buddy system” used to train
new hires in register skills could no longer meet the demand and that they were going to use
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technology to accelerate a change in training methods. But what were the benefits of this
change?

A 4-year plan for conversion of existing register-skills training to a computer-based
instruction (CBI) format was adopted, with an embedded evaluation plan to determine effec-
tiveness and return on investment (ROI). The CBI approach was adopted with the following
projected benefits:

• Increased flexibility across and within stores
• Reduced delivery costs
• Consistency of application and administration
• Reduced employee training time
• Greater skill development

A comprehensive evaluation plan was devised that included measures before, during,
and following implementation. Key measures for data collection included training time sav-
ings, learning gains, register productivity improvements (e.g., minutes per customer, transac-
tion voids, number of overrides), team member turnover reduction, store usage figures, and
increases in the customer satisfaction measurement index. A set of general guidelines was
developed to ensure that various levels of management reviewing the progress of implemen-
tation accepted the resulting evaluation data. These guidelines included the following:

• Verifying measures with field and operations staff
• Defining measures and data sources up front
• Using conservative figures (when such options existed)
• Focusing on change management interventions
• Allowing an 8-month to 1-year lag for initial reporting

ROI calculations typically provide a snapshot in time that may not provide an accurate
picture during the implementation. We decided to use a “rolling ROI” that was calculated at dif-
ferent time periods to provide a truer picture of the impacts. In general, ROI can be applied to
projects for which the following conditions are in place: (a) The projects are of longer duration
(more than 1 year), (b) training is tied to organizational objectives or change, and (c) signifi-
cant management support and interest exist. On the other hand, ROI data analysis might be
questioned when senior management is skeptical of the value of training, training is required
to break the “not-invented-here” syndrome, the “bean counters” (financial staff) demand hard
evidence, or the CEO asks for the data (it is probably too late!).

During the first 6 months of the rollout, 37 stores participated in an in-depth pilot study
to determine bugs in the implementation process, including training materials, technical com-
puter support, job aids, and ease of computer usage by trainees. The second 6 months
involved the participation of 197 stores throughout the United States. The third phase, during
the next 18 months, was implementation in all Kmart Super K stores (the large superstores) and
about one third of the Big K stores (regular Kmarts) for a total of about 650 stores. The fourth
phase, over the final 18 months, included all 2,161 stores in the United States and Puerto Rico.

Because stores participating in the four phases were included at various stages of imple-
mentation, CBI stores could be compared with non-CBI stores for any given time period. Vari-
ables such as differences in region, economic environment, and size were controlled during the
implementation. In addition, baseline quantitative data could be collected on all key measures
for any given time through the use of an enterprise-wide data collection system. A compre-
hensive data collection system with key and control variables was available for analysis. Initial
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results for the first year of implementation showed that approximately 40,000 training hours
were saved, CBI trainees had 6% higher productivity, and there was less turnover during the
first 90 days of employment. The ROI calculation for this first year was a very conservative
126%. During the second year, it was determined that the turnover data were maintained in
the CBI stores, there were 10% fewer overrides, and checkouts were 13% faster. These data
together with the reduction in training hours resulted in an ROI calculation of about 400%.

Overall conclusions drawn by training management and reported to senior operations
management showed that register trainee performance demonstrated significant improve-
ments in that trainees were both faster and better (fewer errors). The impact on turnover was
significant—much more than what was originally projected. The only downside was the failure
to show any demonstrated impact on the customer service index. It was suggested that this
measure was too “global” in nature and was beyond the control of direct impact of register
operators.

Dale C. Brandenburg was a research professor and director of workplace education and training at Wayne State
University. He has over 30 years of experience in needs assessment, training evaluation, technical training strategy, and
the impacts of technology deployment on workforce issues, with an emphasis on manufacturing and advanced
technology organizations.

Test results, reactions from learners, observations of learners at work, reviews by
subject-matter experts, and suggestions from colleagues may indicate where there are
deficiencies in the learning sequence, procedures, or materials.

Formative evaluation is the quality control of the development process. Starting in
Chapter 2, we have included a section titled “Quality Management”—a formative evaluation
step during the design of the instruction. This section in each chapter includes suggestions
on how to evaluate your progress as you design a project. The suggestions provide guide-
lines for determining whether you are focused on the original problem and whether the
instruction you are developing would solve the problem you identified.

Formative testing and revision (and retesting and further revision, if necessary) are
important for the success of an instructional design plan. They should relate not only to the
suitability of objectives, subject content, instructional strategies, and materials but also to
the roles of personnel, the use of facilities and equipment, the schedules, and other factors
that together affect optimum performance in achieving objectives. Remember, the planning
process is highly interactive—each element affects other elements.

Keep in mind that both instructional designers and instructors need to use forma-
tive evaluation. For designers, the usual focus is the effectiveness of materials. Thus, if stu-
dents perform poorly, the conclusion will be that the materials, not the students, are at fault
(Hellebrandt & Russell, 1993). For instructors, the focus will be on the students. If students
do not perform up to expectations and the effectiveness of instruction has been previously
demonstrated, the conclusion will be that the students or some environmental conditions,
not the materials, are at fault. For the public, low student achievement will be attributed
to the failure of teachers, principals, and schools. Federal, state, and school district poli-
cies have placed increasing emphasis on holding schools accountable for students achieving
proficiency benchmarks on end-of-year state assessments in reading and mathematics (Every
Student Succeeds Act of 2015). As a consequence, interest by schools in administering forma-
tive assessments during the school year has substantially grown (Militello, Schweid, & Sireci,
2010). Such assessments serve two important purposes: (a) informing teachers and students
about learning progress and needs, and (b) increasing students’ test-taking skills.
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The following questions might be used by designers to gather data during formative
evaluation:

1. Given the objectives for the unit or course, is the level of learning acceptable? What
weaknesses are apparent?

2. Are learners able to use the knowledge or perform the skills at an acceptable level?
Are any weaknesses indicated?

3. How much time did the instruction and learning require? Is this acceptable?
4. Did the activities seem appropriate and manageable to the instructor and learners?
5. Were the materials convenient and easy to locate, use, and file?
6. What were the learners’ and instructors’ reactions to the method of study, activities,

materials, and evaluation methods?
7. Do the unit tests and other outcome measures satisfactorily assess the instructional

objectives?
8. What revisions in the program seem necessary (content, format, etc.)?
9. Is the instructional context appropriate?

We more closely examine the procedures for conducting formative evaluations in
Chapter 13. For now, consider the purposes of the formative approach in comparison to
those of an alternative orientation—summative evaluation.

Summative Evaluation
Summative evaluation is directed toward measuring the degree to which the major outcomes
are attained by the end of the course. Key information sources are therefore likely to be
the result of both the unit posttests and the final examination for the course. In addition to
measuring the effectiveness of student or trainee learning, summative evaluations frequently
also measure the following:

• Efficiency of learning (material mastered/time)
• Cost of program development
• Continuing expenses
• Reactions toward the course or program
• Long-term benefits of the program

Long-term benefits may be determined by following up on learners who complete the
program to discover whether and when they are using the knowledge, skills, and attitudes
learned. Depending on the length of the time frame, this process may be labeled “confir-
mative evaluation” (see the next section), which represents an extended type of summative
evaluation. (Summative and confirmative evaluations receive full attention in Chapter 13.)
As for formative evaluation, instructional designers focus summative evaluations on the effec-
tiveness of materials, whereas instructors focus them on the effectiveness of students.

Confirmative Evaluation
Suppose you’ve developed a training unit to teach the accounting staff of a company how
to use a new billing system. The unit was subjected to continuous formative evaluation, and
appropriate revisions were made at each stage of the design process. Summative evaluation
further confirmed that the training unit was effective in preparing employees to use the sys-
tem accurately and efficiently. Everyone seems happy in the accounting department until it
is realized over time that employees are making numerous mistakes and reacting negatively
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toward the software system. You investigate by conducting a follow-up evaluation. Your find-
ings reveal that increasing numbers of customers are paying for purchases through PayPal, a
type of transaction that was not sufficiently addressed in the initial training. The evaluation
also yields a number of useful suggestions by the accounting staff for how other aspects of
the training could be strengthened to provide better preparation for actual job tasks.

The type of evaluation performed in the preceding example is called confirma-
tive evaluation. Originally introduced by Misanchuk (1978), it is based on the rationale that
evaluation of instruction needs to be continuous and, therefore, extend beyond summa-
tive evaluation (Van Tiem, Moseley, & Dessinger, 2012). Similar to formative and summative
evaluations, confirmative evaluations rely on multiple data-gathering instruments, such
as questionnaires, interviews, performance assessments, self-reports, and knowledge tests
(Giberson, Tracey, & Harris, 2006). Of special interest to the confirmative evaluator are
questions such as these:

Do learners continue to perform successfully over time?
Do materials still meet their original objectives?
How can clients’ needs be best met over time?
If improvements are needed in the training or materials, how can they be made most

effectively?
If the instruction isn’t working as well as it did originally, what are the reasons?
Should the instruction be continued as is?
Should it be revised?
Should it be terminated?

RELAT IONSHIP AMONG FORMATIVE, SUMMATIVE,
AND CONFIRMATIVE EVALUATIONS
At this stage, you have probably noted some similarities as well as differences among forma-
tive, summative, and confirmative evaluations. Let’s now take a closer look at similarities and
differences between these components in addressing different evaluation needs.

The Role of Instructional Objectives
For all three evaluation approaches, what is evaluated is determined directly by instruc-
tional objectives. If one objective, for example, is to teach trainees how to file an accident
report correctly, then assessing how well they do this task becomes an essential part of an
evaluation, regardless of whether the primary interest is to improve the instruction (forma-
tive) or judge its effectiveness after completion (summative) or over time (confirmative).
If improving student attitudes toward the accident-reporting process is not an instructional
goal, there will be little rationale for including an attitude measure (however, as you will see,
attitude assessments can be valuable in interpreting why particular objectives are or are not
achieved successfully). Instructional objectives, however, provide only part of the basis for
determining evaluation objectives. Broader educational or training goals may suggest look-
ing at “summative” effects of instruction on personnel, administration, resource allocation,
and cost-effectiveness (see Chapter 13). As is discussed later, analyzing processes of instruc-
tion (e.g., instructional strategies, teaching methods, student behaviors, or student feelings)
becomes especially important when conducting formative evaluations to describe how well
particular course features are operating. Confirmative evaluation, like summative evaluation,
examines all training effects, but it takes place some time after the completion of instruction
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and usually in the actual performance environment (i.e., at the workplace). Key idea: All
three types of evaluation are driven by instructional objectives and goals.

Multiple Data Sources Equal Increased Information
Because most units of instruction have multiple objectives with different focuses, all three
evaluation approaches require varied sources of outcome data. Examples include measures
of knowledge, skills, behaviors, attitudes, and completion time, as well as information about
the instructional delivery, learning activities, resources, teacher characteristics, and so on.
The more the designer knows about the instruction and its outcomes, the more confidently
he or she can make conclusions and recommendations. Generally speaking, there is a greater
need for multiple data sources in formative evaluations because one is interested not only in
the effectiveness of particular elements but also in how to improve those that are not working
as planned. Key idea: All three types of evaluation (but especially formative) typically require
multiple data sources.

Processes and Products
Formative evaluation asks, “How are we doing?” Summative evaluation asks, “How did we
do?” Confirmative evaluation asks, “How are we still doing?” To answer these questions,
different types of measurement orientations are needed. Specifically, formative evaluation
emphasizes the measurement of outcomes as instruction evolves (or “forms”). Interest is as
much or more with process as with product. Summative and confirmative evaluations stress
measurement of criterion outcomes (i.e., products) that occur at the end of instruction. Key
idea: Formative evaluation gives equal attention to processes and products. Summative and
especially confirmative evaluations give greater weight to products.

Time of Testing
For formative evaluations, testing is important at all phases of instruction—pretesting
(before), embedded testing (during), and posttesting (after). Although all three types of
testing may be used in both summative and confirmative evaluation, posttesting is clearly the
most critical and the main basis for forming conclusions about the instruction. Confirmative
evaluation, however, should generally include repeated posttesting to monitor performance
over time. Key idea: Formative evaluation gives equal attention to pretesting, embedded
testing, and posttesting. Summative and confirmative evaluations give greater weight to
posttesting.

When to Evaluate
Formative evaluations are most valuable before instruction is fully developed, when it is inex-
pensive to make changes. They are also most valuable when used in a continuous manner,
at different phases of the design process. As is discussed more fully in Chapter 13, some
common modes of formative evaluation are connoisseur-based (i.e., expert-based) review,
one-to-one trials, small-group testing, short-cycle evaluation studies (SCES), and field testing.
All these are used to refine instruction at different developmental stages. Once the materi-
als have been produced, then formative evaluation ends. Summative evaluation comes after
the instruction is first used but before sustained implementation, whereas confirmative is
used after implementation has occurred and the design has been used for a reasonable time
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(usually at least 6 months to a year). Key idea: The three forms of evaluation occur at different
times, but their purposes still overlap considerably. Is a unit of instruction or course ever fully
completed as opposed to being subject to improvement when conditions or learner needs
change? Regardless of when an evaluation is conducted, its results can almost always be used
to inform further development of the instruction. Design work, therefore (and fortunately
so, we believe), can be a continuous, iterative process.

RELAT IONSHIP BETWEEN EVALUATION AND INSTRUCTIONAL
OBJECT IVES
The broad purpose of evaluation is to determine to what extent the objectives of the instruc-
tion are being attained. The assessments used to inform the evaluation should therefore
have a direct relationship with the objectives. In the case of knowledge testing, some author-
ities even suggest that, as soon as a subject-content list and the details of a task analysis are
first completed, you should immediately write examination questions relating to the con-
tent. In turn, the questions can be reworded as instructional objectives. Two key ideas are
crucial. First, obtain a good match between types of assessment instruments and types of
objectives. Second, consider using several data sources to gain as complete a picture as pos-
sible about the degree to which the learner has attained each objective and the processes
involved. Remember, not all instructional objectives lend themselves to direct, precise mea-
surement or to a simple “success/fail” answer.

Matching Measures to Objectives
In Chapter 5 we discuss the fact that various forms of objectives are useful for describing
different types of learning outcomes—for instance, cognitive objectives for knowledge, psy-
chomotor objectives for skills, and affective objectives for attitudes. To complete the cycle,
those objectives, coupled with the evaluation goals, in turn suggest certain types of measures.
Finding the measures that best fit each objective is an important evaluation task. Note the
following real-life examples, for each of which the measure–objective fit could be seriously
questioned:

• A corporate training course on group leadership skills included objectives that were
nearly all performance or skill based; for example, “The student will distribute an
agenda for the meeting.” Yet the sole assessment measure employed was a 25-item
multiple-choice knowledge test administered as a pre- and postassessment! Not sur-
prisingly, students “significantly” improved their scores across the two testings (after
all, they were taught new material). Should the course be viewed as successful in
meeting its objectives?

• A college professor assessed achievement on the midterm and final exams of a history
course by asking students to list the “major developments” that led to the Vietnam
War. Scoring was based on how closely the students’ listings matched the one given
in class. These assessments accounted for about 85% of the final course grade. Does
this evaluation approach appear valid given instructional objectives that emphasize
analysis and synthesis of historic events?

• A department chairman wanted to evaluate the effectiveness of teaching in a certain
core course. Toward the end of the year, he scheduled sessions in which he would visit
a class, dismiss the instructor for 20 min, and ask class members to react in a group
discussion to the teaching methods and teacher qualities. Was he likely to obtain an
accurate picture of teaching effectiveness in that course?
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The answer to the questions in all three illustrations is a definite no. Inappropri-
ate instruments were employed in each situation. For the corporate training evaluation,
improvement on the knowledge test says little about trainees’ abilities to perform the desired
skills. Similarly, verbatim recall of historical facts from a listing appears to be a trivial, lower
level measure of learning in the history course. Finally, although the department chairman
was on the right track by employing student attitudes as a data source, the specific measure
used (i.e., a group discussion) would probably generate invalid results because students
may feel pressured and self-conscious about speaking openly in front of a group to the
department chairman.

SUGGESTED MEASURES FOR ALTERNATIVE OUTCOMES
Suggested instruments for assessing different types of instructional outcomes are provided
in Figure 11.1. For now, we simply identify the instruments and save discussion of the pro-
cedures for developing them for Chapter 12. Keep in mind that the ultimate choice of
evaluation measures depends on a variety of factors other than what is ideally considered to
be most desirable and valid. These factors include costs, time, skill required for test adminis-
tration, instrument availability, and accepted practices in the educational or training context
concerned.

VALID ITY AND RELIAB IL ITY OF TESTS
Once you have determined the types of measures for assessing objectives, selecting or devel-
oping the instruments becomes the next major task. Whichever route is taken, it is important
to ensure that those instruments possess two necessary qualities: validity and reliability.

Validity
A test is considered valid when it specifically measures what was learned, as specified by
the instructional objectives for the unit or topic. In Chapter 5 we describe the benefits of
developing a performance–content matrix that relates objectives to learning levels. One way
of ensuring a high degree of test validity is to devise a second table of specifications that
relates test items to objectives. Such a table can serve two purposes. First, it helps verify that
outcomes at the higher learning levels (e.g., applying, analyzing, evaluating, and creating)
receive adequate attention. Second, it shows the number of questions needed for measuring
individual instructional objectives or groups of related objectives. These frequency values
reflect the relative importance of each objective or the proportion of emphasis it is given
during instruction.

Table 11.1 indicates the nature and number of test questions for instructional objectives
in a knowledge-based unit. Table 11.2 relates the number of test items to the instructional
objectives on a task involving different cognitive levels (Anderson et al., 2001) and psychomo-
tor performances. By designing such tables, you can be reasonably certain you will test for
all instructional objectives and give each the proper amount of attention. Validity has the
same importance for all types of assessment measures. The key idea is that the test assesses
what it is supposed to measure. Thus, course attitude surveys need to measure reactions to
the course (and not primarily instructor popularity or some other incidental variable); per-
formance tests need to assess processes and outcomes relating to the skills or competencies
of concern; and observations of instruction need to describe events and impressions that
accurately capture what occurred when the instruction was delivered.
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FIGURE 11.1
Various Evaluation Instruments for Different Outcomes

A. Knowledge
Data Sources: Objective Tests

Objective test questions have one correct answer and thus can be easily
(“objectively”) graded.
1. Multiple choice
Example: Which state is the farthest west in longitude?

a. Hawaii
b. California
c. Alaska
d. Washington

2. True/False
Example: In the sentence “The boys enjoyed the movie,” the subject is

“movie.”(T/F)
3. Matching
Example: Match the choice in column B that described the term

in column A.
A B
Mean Midpoint
Mode Most frequent score
Median Variability

Average

Data Sources: Constructed-Response Tests
Constructed-response tests require the learner to generate (“construct”)
responses to questions. Thus, alternative answers and/or solution strategies are
usually possible.
1. Completion (fill-in-the-blank)
Example: Instructional objectives that describe the use and coordination of
physical activities fall into the ____________ domain.
2. Short essay
Example: Define formative and summative evaluation and describe two ways
in which they might differ procedurally.
3. Long essay
Example: Discuss the purposes of instructional evaluation. Using an example
lesson or course, describe the considerations or steps that would be involved in
such evaluations with regard to (a) planning, (b) implementation, and (c)
interpretation and dissemination of results.
4. Problem-solving
Example: Complete the following math problem, showing the correct
formula, your work, and the solution.
Four electricians install 1,327 outlets in 70 apartments. What is the average
number of outlets in each apartment?

B. Skills and Behavior
Data Sources: 1. Direct testing of performance outcomes

Example: A test of tying different types of knots used in sailing
2. Analysis of naturally occurring results
Example: Number of accidents, attendance, sales increases, etc.
Example: Check each safety precaution exhibited by trainees while wiring circuits.
3. Ratings of behaviors based on direct observation
Example: Rate teacher clarity on a five-point scale.
4. Checklists of behavior based on direct observation
5. Ratings or checklists of behavior based on indirect measures
Example: Peer evaluation of the student’s communication skills while dealing
with clients
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FIGURE 11.1
(continued)

6. Authentic tests
Example: Portfolios or exhibitions that display students’ work in meaningful
contexts.
7. Program usage
Example: Number of total minutes and minutes per week that students use
an ed-tech mathematics program.

C. Attitudes
Data Sources: 1. Observation of instruction

Examples: What percentage of the students is attentive? How frequently
does the typical student participate in class discussion? Do students appear to
enjoy the lesson?
2. Observation/assessment of behavior
Examples: How many plays do students attend following an arts
appreciation course? What percentage of students enroll in Algebra II following
completion of Algebra I?
3. Attitude surveys
Examples: Ratings of instructor preparedness, lesson difficulty, clarity, and
organization, open-ended evaluation by hospital patients of the bedside manner
of the nurses who cared for them
4. Interviews
Examples: What appear to be the strengths of the instruction? Why? What
appear to be the weaknesses? Why?

Several different types of validity exist and are discussed in most measurement texts
(e.g., face, content, predictive, concurrent, and construct validity). The two most important
types for the instructional designer are face validity and content validity, which both involve
judgmental processes. Face validity is supported by the judgment (often by an expert panel)
that the measure appears (“on the face of it”) to assess the measure of interest. Content
validity is similar to face validity but typically involves a more specific examination of individ-
ual items or questions to ensure that each “content domain” is appropriately addressed. For
example, a final achievement exam that draws 90% of its items from only one out of four
primary course units would have questionable content validity. Tables of specification (see
Tables 11.1 and 11.2) are especially useful in making content validity judgments.

Reliability
Reliability refers to a test’s ability to produce consistent results whenever used. If the same
learners, without changes in their preparation, were to take the same test or an equal form
of the test, there should be little variation in the scores. Certain procedures can affect the
reliability of a test:

• The more questions used relating to each instructional objective, the more reliable
the test will be. If only one question is asked about a major objective or an extensive
content area, it can be difficult to ascertain whether a learner has acquired the knowl-
edge or guessed the correct answer. (See the previous procedure for developing a
specification table relating the number of test questions to the objectives.)
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TABLE 11.1
Specifications Relating Number of Test Items to Learning Objectives on Cognitive Levels

Objective Remembering Understanding Applying Analyzing Evaluating Creating

1. Recognize
misconceptions and
superstitions about the
elderly.

3

2. Differentiate between
facts and opinions
about physical and
social behaviors of the
elderly.

2

3. Describe attitudes
toward the elderly as
practiced by various
ethnic groups.

2

4. Locate information
relative to community
programs for the elderly.

4

5. Classify community
organizations according
to types of services
offered for the elderly.

2

6. Develop a plan for
judging the value of
individual community
programs for the elderly.

3

7. Assess the merits of a
community program for
the elderly.

2

8. Given a hypothetical or
real situation, analyze
the needs of a senior
citizen and recommend
one or more community
programs.

4

Topic: Community Services for the Elderly.

• The test should be administered in a standardized way. If more than one person
directs testing, similar instructions must be given to each group of individuals who
take the test over a period of time. If the test is part of a course offered through
distance education, then considerations must be given for administration and test
integrity. Many universities, for example, have the examinee observed on camera by
proctors during online testing.

• Everyone should be tested under the same conditions so that distractions do not
contribute to discrepancies in the scores.

• Testing time should be the same length for all learners.
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TABLE 11.2
Specifications Relating Number of Test Items to Learning Objectives on Cognitive Levels for
Psychomotor Performance

Objective Remembering Understanding Applying Psychomotor

1. List symbols used to identify components in
an electrical circuit.

2

2. Recognize the makeup of a complete series
circuit.

3

3. Identify a series circuit in a schematic
diagram.

1 2

4. Assemble a series circuit on a board using
component parts.

2

5. Set up and adjust a multimeter for
measuring.

1

6. Measure and calculate voltage, current flow,
and resistance in a series circuit.

3 3

Task: Measuring Electrical Values in Series Circuits.

• Possibly the most important factor that can affect test reliability is the scoring
method, especially when marking an essay test or judging performance on a rating
scale. Despite attempts to standardize how different persons score tests, criteria can
be viewed in various ways, and variations are unavoidable. The less subjective the
scoring, the more reliable the test results will be.

There are a number of different methods for assessing reliability.

• The test–retest method correlates students’ scores on two different administrations
of the same measure.

• The parallel forms method correlates scores on similar (i.e., “parallel” or matched)
tests taken at different times.

• The split-half method correlates students’ scores on half of the test with those on
the other half. (The split should be every other item, rather than the first versus the
second half, to ensure items of similar content and difficulty are compared.)

• Internal consistency reliability is comparable to performing all unique split-half cor-
relations. High internal consistency means that different test items are measuring
the same abilities or traits. Popularly used formulas such as KR-20 and coefficient
alpha are described in basic educational measurement texts and can be easily run by
most computer-based statistical packages.

• A reliability coefficient of 0.90 or higher would typically be considered very strong;
one from 0.80 to 0.89 would be strong, and from 0.70 to 0.79 acceptable. A coeffi-
cient below 0.70 raises questions about the degree to which the test or survey items
are measuring the same construct (i.e., pulling in the same direction). Sometimes,
there is a logical reason for lower internal consistency. Consider, for example, an atti-
tude survey dealing with reactions to different components of a course (e.g., pacing,
instructor enthusiasm, content difficulty, interest, etc.). Some of these components
may be positively viewed by students and others unfavorably regarded, reducing the
internal consistency of the instrument as a whole. But the survey itself may still be
highly valid for assessing attitudes toward the course.
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Relationship Between Validity and Reliability
A final question to consider is the relationship between validity and reliability. Does validity
require reliability? Does reliability require validity? The answers to these two questions are
yes and no, respectively. For an assessment to be valid, it must be reliable. An exception is
low “internal consistency reliability” where, as just described, a survey intentionally assesses
different constructs (e.g., course or instructor qualities). Think about it: How could a test
measure what it is supposed to if the scores vary from testing to testing (without any change
in testing conditions or learner states)? On the other hand, you could have reliability without
validity. For example, an instructor might attempt to assess students’ ability to design lessons
by giving them a 50-item true/false test on learning theories. The scores might remain con-
sistent from one testing to the next, but they would hardly reflect instructional design skills,
the outcome of major interest.

STANDARDS OF ACHIEVEMENT
Suppose you have finished planning your evaluation. Not only have you identified the types
of measures needed, but you have also outlined the domains to be assessed and the amount
of weight to be given to each one to establish high content validity. Before you develop the
actual assessments, there is another decision to be made: how to judge achievement. Two
standards of achievement can be applied when interpreting test scores and assigning grades:
relative and absolute. Understanding each standard, as well as its particular implications
within the instructional design process, is an important part of evaluation.

Relative Standards
In most conventional educational programs, the performance of one learner is compared
with those of other learners in the class. A test based on relative standards indicates
that one learner has learned more or less than other learners have, which results in a
relative rating of each learner within the group. The rating does not necessarily signify
the level of proficiency of any learner in the group with respect to a specific standard of
accomplishment. For example, assume that scores on an 85-point test range from 44 to
73. The instructor would assign grades, starting with the 73 score as the highest A. He
might then decide, for example, to have about 7.5% of the learners receive a grade of
A, 17.5% a B, 50% a C, 17.5% a D, and 7.5% an F (see Figure 11.2). This approach is
called a normal distribution, or “grading on the normal curve.” Grades are assigned in
a relative or normative fashion. Note the characteristics of the normal distribution: It is
symmetric (you can fold it in half); the mean (average), mode (most frequent score),
and median (halfway point or 50th percentile) are identical and positioned in the exact
middle of the distribution; and the frequency of scores decreases as you move from the
middle to the extremes of the distribution in either direction. Many human characteristics
(e.g., height, weight, and intelligence) tend to be normally distributed. Note, however,
that normal distributions facilitate the use of (but are not required for) norm-referenced
grading.

Regardless of the distribution, the critical element is that people are being compared
with one another rather than against a standard. But under norm-referenced systems, it can-
not be assumed, for example, that a learner who received an A this year in Biology 101 is
comparable in achievement to another learner who received an A in the same course last
semester. The high grades convey that both students did well relative to their classmates,
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FIGURE 11.2
Grading on a Normal Curve
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but they do not indicate which specific competencies or skills the students have mastered.
Standardized scores, such as those for the ACT, SAT, and Graduate Record Examination
(GRE) exams, also illustrate norm-referenced scores. Perhaps the type of relative score with
which you are most familiar is percentile scores. If you know that Micah scored at the 89th
percentile on the geometry final, what have you learned? Essentially, you know that Micah
performed well, surpassing close to 9 out of 10 of his classmates. What you do not know
from that information alone is what his actual score was (i.e., the number or percentage he
answered correctly) or what types of learning he demonstrated.

Norm-referenced testing procedures are important for comparing the overall accom-
plishments of individuals or a class with established local, state, or national norms. They are
also useful when the purpose of evaluation is to select individuals who stand out from the
group (at the high or low extremes) for special programs. For example, there seems to be
a good reason to want one’s heart or brain surgeon to be someone who not only passed all
the competencies but also excelled relative to other medical students in the knowledge and
skills required. Because of this property, norm-referenced testing may not fit well with plans
to make instruction and resulting learning effective for the great majority of learners in a
class or training program.

Absolute Standards
In many instances, the primary goal of the instructional design is to have as many learners
as possible reach a satisfactory level of achievement. Therefore, learning outcomes must be
measured against a specific standard rather than a relative standard.

The specific standard is the criterion specified by the instructional objectives.
Criterion-referenced testing includes the measurement of how well each learner attains
the required level of comprehension and competence specified for each objective. This
degree of achievement is independent of the performance of other students. The terms
competency-based instruction, performance-based instruction, and mastery-based instruction are
used interchangeably with criterion-referenced instruction. When criteria are set and learners
successfully meet them, the concept of mastery learning is realized. This goal partly justifies
giving increased attention to self-paced learning methods and providing more than one
opportunity for a learner to restudy, self-test, and then be retested until the mastery level
is attained. There is concern about the emphasis on mastery learning in some programs.
Although it is successful when identifiable competencies are required (e.g., in the training
of dental technicians or airline pilots), some people fear that use of conventional letter
grading (A-B-C-D-F) will lead to “grade inflation” and lower academic standards. In a
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well-designed and properly executed instructional program, each learner could attain
mastery of each topic and receive an A.

On the other hand, mastery can be accepted as attainment of minimum or essential
knowledge and skills at a reasonable competency level (e.g., an 80% performance standard),
which may guarantee a B or C grade (or possibly a P for “pass,” or credit). Then, to reach a
higher level, or an A grade, additional accomplishments may be required, such as answering
95–100% of the posttest questions correctly or achieving optional objectives and engaging
in additional activities.

Measurement Issues
In the norm-referenced approach, tests are constructed so that expected learner attainment
levels are purposefully spread out to achieve high, average, and low scores. In measurement
terms, the key concern is that items discriminate, or differentiate, between learners. Given
this goal, what item-difficulty level (i.e., proportion of learners answering correctly) would
provide maximum discrimination? The answer is 0.50—an item that is answered correctly by
half the examinees and missed by half. Note, by comparison, that an item that is answered
correctly or missed by 100% of the examinees provides zero discrimination.

In most normative instances, we would not want a test to consist exclusively of items
having 0.50 difficulty (nor would our students or trainees be very happy about such a test).
Some easier items should be included to increase motivation and morale, especially at the
start of the test. In the criterion-referenced method, test items are included as relevant to
the required standards. The results clearly indicate what a learner has learned and can do.
Assuming that training has been effective, you would expect and probably want most stu-
dents to demonstrate mastery. Items with difficulty levels of 0.80 or higher would therefore
be desirable in the criterion-referenced situation. In summary, guiding and assessing learn-
ers to help them accomplish their objectives is a normal procedure in criterion-referenced
measurement. This orientation fosters cooperation among learners. The norm-referenced
approach, on the other hand, emphasizes competition, resulting in differentiation among
learners based on achievement levels.

Standards Versus Conventional Measurement
The high degree of reliance placed on standardized testing in K-12 contexts has gener-
ated controversy in recent years. These tests involve answering multiple-choice questions
in language arts, mathematics, and, more recently, science under strictly controlled con-
ditions. In many school districts, school means on the standardized tests are published in
the local newspaper and interpreted by the public and often by district and state admin-
istrators as indicators of the success of the individual schools. The recent passage of the
Every Student Succeeds Act (ESSA) in December 2015 (Every Student Succeeds Act of 2015)
has relaxed the mandates and high-stakes testing environments imposed formerly by No
Child Left Behind (2001) by assigning more autonomy to states and school districts. Impor-
tantly, ESSA also provides funding incentives for these entities to adopt “evidence-based”
(or “proven”) programs. Educational program developers and providers wanting to market
products in the K–12 arena therefore are gaining a competitive edge by demonstrating pos-
itive evidence from rigorous evaluation studies (summative and confirmative types). In a
recent study of the procurement by school districts of ed-tech products, Morrison, Ross, and
Corcoran (2015) found that, independent of federal or state policies, evidence of product
effectiveness is a major attribute considered.
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What has been learned from past educational policies is that top-down accountabil-
ity requirements typically create a high-stakes testing environment in which teaching to
the test, coaching, and sometimes even cheating may occur in the quest to raise scores
(Kim & Sunderman, 2005; Linn, 2003). However, what constitutes proficiency in a sub-
ject area (i.e., the specific cutoff levels for benchmark) is arbitrary and differs from state
to state. For example, several years ago, one of us worked with test data from a state in which
from 35 to 40% correct on most grade-level reading and math criterion-referenced tests
(CRTs) constituted proficiency. And, to make matters worse, the assessment was a four-item
multiple-choice test (see Chapter 12) (i.e., students have a 25% chance of guessing each
answer correctly). We hope never to fly with a pilot or be operated on by a surgeon who
mastered only 40% of the content on his or her proficiency test!

The advantage of standardized objective tests is their high reliability of measurement.
On the other hand, a growing number of educators have questioned the validity of the
scores for reflecting students’ ability to apply the knowledge and skills they have learned
(Baker, 2007). These concerns have given rise to national efforts to develop standards of
achievement (the new Common Core State Standards initiated in 2010) that focus on stu-
dents’ demonstrating higher level learning (e.g., applying, analyzing, evaluating, creating)
rather than simply recalling knowledge. You may remember from Chapter 5 that a tradi-
tional behavioral-type instructional objective might read something like, “Given a familiar
topic and 30 minutes’ time, the student will write a 500-word essay on that topic containing
no grammatical errors and fewer than five errors of spelling or punctuation.” A language
arts content standard in the same area, however, might read, “The student will write a per-
suasive essay that shows a clear sense of purpose and audience and that uses language forms
accurately, clearly, and appropriately.” Associated benchmarks for that standard would then
specify what students should know and be able to do at developmentally appropriate levels
(e.g., for a ninth-grader: “introduces and clearly states a position,” “supports main points by
relevant and accurate information,” and “clearly conveys the main points of the opposing
argument”).

The standards approach shares some similarities with Gronlund’s (1985, 1995) cogni-
tive objectives (see Chapter 5) in that this approach operationally defines a generally stated
outcome (i.e., the standard) in terms of more specific competencies (i.e., the benchmark).
The main difference is that objectives tend to be more narrow and unit specific, whereas
standards delineate an entire curriculum, quite possibly for all subjects and all grades in the
school system. The performance assessments employed are criterion referenced in nature
and employ tasks requiring relatively realistic or “authentic” demonstrations of skill and
knowledge. An example would be requiring students to test a hypothesis in science by per-
forming a simple experiment.

This approach contrasts with reading about an experiment and answering multiple-
choice questions about it, as on a norm-referenced achievement test. What is the advan-
tage of the performance assessment? Clearly, it is increasing external validity (i.e., realism)
and orienting instruction toward meaningful learning. The disadvantage, however, is the
difficulty of scoring such performances reliably for both everyday feedback and formal grad-
ing, such as by report cards. (We return to the reliability issue in Chapter 12.) What does
the standards movement (e.g., state adoptions of Common Core State Standards) mean for
instructional designers? Designers working with schools need to link instructional material
directly to those standards and benchmarks (as they would with conventional objectives).
Otherwise, schools will be much less likely to use the materials (Morrison et al., 2015),
given that they will be held accountable for student performances on standards-based assess-
ments. For classroom teachers, instructional design skills (formal or otherwise) will likewise
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become increasingly valuable as they attempt to address standards by creating meaningful
standards-based lessons to replace traditional seatwork and drill exercises.

STUDENT SELF-EVALUATION
Successful learning is enhanced when individuals receive feedback on how well they are
learning as instruction takes place. This can be accomplished by allowing learners to grade
their own short tests at the end of a unit or set of learning activities. The results indicate to
them whether the material has been learned satisfactorily or whether further study is needed.
By completing such self-check tests, learners can individually evaluate progress, recognize dif-
ficulties or confusion in understanding, and review material prior to taking the instructor’s
test covering the same objectives. This procedure can better ensure learner preparation for
and success with the unit posttest.

Pretesting
Up to this point, we have discussed different approaches to evaluation, assessment, and mea-
surement instrument selection. Our final focus is on the question of when and how to use
pretests as part of the evaluation design. Suppose you want to begin a strenuous swimming,
cycling, or running program. What should you do before starting? Having a physical exami-
nation seems necessary to ensure that your body is prepared for rigorous exercise. Similarly,
pretesting is used to assess learners’ entry skills for a course or a particular unit of study.
Pretesting serves two important roles in the instructional design process. One role has two
functions: (a) to assess the learner’s preparation to study the course or topic and (b) to
determine which competencies for the course or topic the learner may have already mas-
tered. The second major role is to measure the degree of improvement after instruction is
completed.

Testing for Prerequisites
A prerequisite test determines whether students are prepared for starting a course or study-
ing a topic. For example,

• Can junior high school students perform basic arithmetic at a level that qualifies
them to start learning algebra?

• Is an apprentice entering a furniture-manufacturing training program competent in
using such machines as a table saw, a belt sander, and a router?
Refer to the list of subject content for the topic or the analysis of the task to be
taught (see Chapter 4) as well as your learner analysis (see Chapter 3). Enumerate the
required competencies that a learner should have before starting this phase of the
program. From the list, develop appropriate methods, such as those in the following
list, to gather information about necessary prerequisite knowledge and abilities:

• Paper-and-pencil tests (sometimes standardized tests in fundamental areas such as
reading, writing, mathematics, chemistry, or physics)

• Observations of performance and rating of competencies exhibited by the learner
• A questionnaire to determine learner background, training, and experiences
• Review of learner’s previous or related work

The results of this prerequisite testing will indicate which learners are fully prepared to
start studying the topic, which need some remedial work, and which are not ready and should
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therefore start at a lower level. The objectives of courses taken elsewhere may be quite differ-
ent from what you interpret them to be by reading the titles or descriptions of those courses.
Do your own prerequisite evaluation of each learner’s preparation. For mature learners, a
questionnaire, in which each learner indicates his or her level of skill or knowledge for all
items to be studied, will go further than the few questions of a pretest.

Testing for Improvement in Performance
A second reason for pretesting is to determine the degree to which learners improve in criti-
cal competencies as a result of the instruction. Because the accomplishment of instructional
objectives is measured by the evaluation test for each objective, some authorities recommend
using the actual evaluation test (or a modified form of it) for both pretesting and final eval-
uation (i.e., the posttest). In this case, the amount of learning is determined from the gain
in score from the pretest to the posttest. An illustration of this is shown in Figure 11.3. Note
that large gains are indicated for objectives 1, 5, and 7, whereas only small improvements
occurred for objectives 3 and 8. If the final examination is too detailed to use as a pretest,
select only the most important or representative test items.

Benefits of Pretesting
For the more traditional group instruction situation, in which learners move together
through all teacher-controlled activities, pretesting may have limited value for adapting
instruction to individuals. Not much can be done to provide for the differences among
learners other than to recommend some remedial work while the instruction moves ahead

FIGURE 11.3
Using Pretests and Posttests to Determine Improvements in Performance
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as planned. In recent years, however, interest in “personalized” (individualized) instruction
in K-12 districts (Friend, Patrick, Schneider, & Vander Ark, 2017; Watson, Pape, Murin,
Gemin, & Vashaw, 2014; Woolf, 2010) has grown substantially, fostered by the increased
availability and usage of ed-tech programs (Morrison et al., 2015). “Blended” learning that
combines teacher-led and student-centered leaning has also become increasing popular
(Friend et al., 2017; Halverson, Spring, Huyett, Henrie, & Graham, 2017; Watson et al.,
2014). Regardless of delivery mode, effective individualized or small-group instruction,
particularly in expanded learning (i.e., after-school) contexts (Stonehill et al., 2009),
depends strongly on assessing the learner’s prior knowledge and skills by administering
pretests. Accordingly, if you plan to individualize or provide for self-paced learning, then
pretesting will be important for the following reasons:

• It determines learners’ readiness for the program by alerting each of them to what
they do and do not know about the topic.

• It indicates to both learners and the instructor the point at which to begin the pro-
gram or what remedial (or lower level) coursework to complete before starting the
program.

• It may motivate learners to study the topic by arousing their curiosity and interest
as they read pretest questions or otherwise experience what they will be learning
(a preinstructional strategy; see Chapter 8).

• It informs learners of what will be treated during study of the topic so that they realize
what will be required of them (see Chapter 8).

• It indicates the testing methods the instructor will use in the final examination,
because there is a close relationship between pretest and posttest.

• It provides baseline data for determining learner growth in learning by comparing
scores on pretest and posttest.

Whether or Not to Pretest
Given the advantages of pretesting, you may believe that pretests are always desirable. This is
not the case. Disadvantages of pretests are that they take time away from instruction, involve
extra work in creating the tests, may cue the learner to concentrate on certain things while
neglecting others (e.g., intentional versus incidental learning), and may produce negative
feelings. The last point seems the most critical. When learners have little background in the
topics to be taught and therefore are likely to perform at a very low level (e.g., by making
random guesses) on the pretest, there is little point in administering a pretest. Without useful
performance information, anxiety or frustration can easily result when the pretest is too
difficult. In light of these concerns, when you do pretest, be sure that learners have sufficient
readiness and understand the purpose. Explain clearly why the pretest is being given and that
it in no way counts toward grades.

S U M M A R Y

1. Evaluation is used to provide information about the success of a course or unit of
instruction.

2. One general category of evaluation is the formative evaluation, which focuses on instruc-
tional processes and outcomes during development, tryout, and the progression of the
course.
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3. Summative evaluation assesses the degree to which instructional objectives have been
achieved at the end of the course.

4. Confirmative evaluation assesses the degree to which instructional objectives are being
achieved over an extended period of time after the course.

5. Whatever evaluation approach is used, there must be a direct relationship between
instructional objectives and assessment measures. Multiple data sources are particularly
valuable in providing a more accurate and comprehensive picture of a particular
outcome than any single measure could provide.

6. For assessing knowledge, both objective tests (e.g., completion, multiple choice, true/
false, and matching) and constructed-response tests (e.g., short essay, long essay, and
problem solving) may be used.

7. For assessing skills and behavior, recommended measures are direct testing of perfor-
mance, analysis of naturally occurring events, ratings and checklists of behavior, and
performance testing.

8. Attitudes are commonly assessed by observing instruction, observing behavior, using rat-
ing scales, surveying, and interviewing.

9. A test has a high degree of validity if it measures the behavior or trait specified by the
instructional objectives. Test scores have a high degree of reliability if they remain con-
sistent from one testing to the next. To be valid, a test must be reliable.

10. Relative standards of evaluating achievement are reflected in norm-referenced grading,
in which people are compared with one another, often for selection purposes.

11. Absolute standards are reflected in criterion-referenced grading, in which performance
is judged relative to established criteria regardless of how other learners score.

12. An alternative form of criterion-referenced testing in K-12 schools is standards-based
assessment. These tests ask students to demonstrate knowledge and application of skills
directly linked to defined performance standards and benchmarks.

13. Student self-testing allows learners to check their own learning level as they progress
through a program.

14. Pretesting is used to determine how well prepared a learner is to start an instructional
program or a specific unit. Pretests are also useful in providing a baseline performance
from which to judge the degree of improvement resulting from the instruction.

T H E I D P R O C E S S

Evaluation is an essential component of instructional design (ID). Contrary to the beliefs
of some inexperienced designers, evaluation is not something that occurs only at the “back
end” of a project, after the unit of instruction has been completed. Nor is it conducted only
one time. Rather, evaluation is a continuous process that should occur early in a design
process and then be repeated at different phases. Determine your evaluation approach early
in the process of planning the overall instructional design (see Chapter 1). You will want
to include formative evaluation as the instruction is developed, summative evaluation after
it is completed, and perhaps confirmative evaluation as it is being implemented over time.
Whether you have the opportunity to conduct confirmative evaluations may depend on your
involvement with the course or instructional unit after it has been delivered to your clients. In
negotiating with clients about instructional design projects, it is important to educate them
about the need for continuous evaluation for supporting high-quality development of the
instruction and quality control over its implementation.
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Sufficient funds must be allocated to support the immediate and long-term eval-
uation functions. Early in the planning process, you need to decide who will conduct
the evaluation. Depending on budget and the complexity of the design project, you or
members of the design team may be able (or need) to conduct the evaluation, or outside
experts may be judged more suitable. External evaluators may add cost to the project, but
they bring expertise in instrument design and validation, data analysis, and reporting. They
also add credibility and objectivity because they are not personally involved in the project’s
success. Internal evaluators (design team members), however, are experts in the project and
can directly benefit by collecting evaluation data firsthand. In our work, we have often used
a combination of internal and external people to collaborate on the evaluations, especially
for formative purposes.

Part of the evaluation planning should also include deciding how often evaluations
need to be conducted and at what critical times. Several formative evaluations will probably
be needed. Although summative evaluation is formally conceived as a one-time process—to
make a judgment about a project’s success—in reality, the distinctions among formative,
summative, and confirmative evaluations often become blurred. That is, if you conduct a
summative evaluation and the instruction is judged “unsuccessful,” do you just scrap it? Sup-
pose it could be easily fixed following simple suggestions from some trainees whom you
interviewed in your “summative” evaluation. If the revisions are then made, does that make
the previous evaluation summative or formative?

Based on the preceding discussion, here are some key points to consider for including
evaluations in the ID process:

• Educate stakeholders about the need to support and use continuous, long-term eval-
uation.

• Devise your evaluation plan early in the planning process.
• Begin evaluations early in the design process.
• Determine when internal evaluators (i.e., design team members) versus external eval-

uators might be used, given the type of evaluation, budget, and complexity of the
project.

• Consider designing all evaluations (summative, too) so that they yield data for
improving the instruction, not only for judging it.

Lean Instructional Design
Evaluation is a key component of the instructional design process that helps prevent failures.
Thus, it is important to conduct a formative evaluation during the development process to
make sure the instructional materials are effective. It may be possible to reduce the breadth
and length of the formative evaluation. For example, you might choose only connoisseur
review rather than small-group testing. As the development proceeds, your pilot test might
include only one or two groups rather than a larger number of students and locations.

Summative evaluation is often skipped as designers may feel there are no resources
or time to make any changes once the development is completed. If there is no summative
evaluation, then the formative evaluation becomes more important. Similarly, a confirmative
evaluation may be postponed for 3–5 years. The delay is dependent upon the environment
and instruction. Such a delay might be practical for a course on a topic that is slow to change
such as leadership skills. However, instruction focused on a high-tech topic such as cloud
computing may require more frequent confirmative evaluation. Too long of a delay for the
confirmative evaluation of any course could result in a waste of resources on instruction that
is no longer relevant.
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A P P L I C A T I O N

A design group has developed a training course for basketball referees who work youth games
for the park commission in a large city. The course meets 5 nights for 3 hr and includes, as
main components, a manual on basketball rules, a software program on refereeing hand
signals, classroom lectures on rules and techniques, and simulated practice sessions. The
main objectives of the course address the preparation of trainees in three areas: (a) the rules,
(b) working games, and (c) interactions with players, coaches, and spectators. You have been
hired to evaluate the completed program. What basic approach and data-gathering methods
would you use in a summative evaluation?

A N S W E R

A summative evaluation is intended to examine instruction after its completion. The primary
focus is whether instructional objectives are being achieved. Thus, outcomes resulting from
the course rather than learners’ reactions to the course are the main concern. Given the
objectives of the refereeing training course, three outcomes need to be assessed. We suggest
the following possible strategies, although you may have proposed reasonable alternatives.
You be the judge (i.e., a self-evaluator). One objective deals with knowledge of rules. This
outcome might be addressed by administering, at the end of the course, a comprehensive
written posttest that includes both simple knowledge items (e.g., “How many fouls is each
player allowed?”) and higher order thinking items (e.g., “A player with the ball calls time
out while in the air before landing out of bounds. What is the call?”). Test items should be
carefully developed and validated. A second objective deals with performance in working
games. For this objective, a random sample of 25 trainees who successfully completed the
course could be evaluated by experts while they are refereeing a game. The experts would
be given checklists of specific behaviors to observe (e.g., use of correct hand signals, calling of
defensive fouls and offensive fouls) as well as rubrics (see Chapter 12) for making global cat-
egorizations of overall performance (“highly skilled,” “skilled,” “acceptable,” “weak,” etc.).
A third objective deals with the trainees’ interactions with coaches, players, and spectators.
This objective can also be evaluated as part of the observation of the trainees as they referee
a game. Also, 10 randomly selected trainees might be interviewed and asked to react to sce-
narios in which they are refereeing and someone from one of the three target groups reacts
to them in a certain way (e.g., a parent continually yells during the game that the referee is
blind and unfit to be refereeing).

As a summative evaluator, you also have to interpret the data to support a conclusion
about each objective. It is likely that on each measure some trainees will perform at a high
level whereas some will perform poorly. Making an overall judgment requires synthesizing
the multiple data sources and comparing this picture to what is viewed as an acceptable
standard in each outcome area (i.e., what is an “acceptable” knowledge score or performance
score?).

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

As you complete the task analysis and determine objectives, you ask yourself, “How can I be
sure that I haven’t missed something? How can I be sure that I’m on target with the instruc-
tion?” Uncovering “blind spots”—missing content, content accuracy errors, extraneous con-
tent, sequence problems, or examples that the learner cannot relate to—is important—that
is, if you want to avoid rework, save time, and contain costs. You realize that evaluation should
be “ongoing” throughout the project.
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You begin to devise an evaluation plan that will include (a) ongoing review (i.e., for-
mative evaluation) as design of the instruction progresses, (b) formative evaluation of the
prototype instructional materials, and (c) design of a posttest for the instructional program.

Formative evaluation during the design of the instruction will include several “check-
points” to ensure quality and catch errors early. For the first checkpoint, to ensure that the
instruction is focused on the “right” learning problem, you will ask the client to review the
analysis phase of the project. The client will review the needs assessment, learner analysis,
and objectives. To ensure that no essential content has been omitted and to eliminate any
extraneous content, you plan to ask the subject-matter expert to review the task analysis and
objectives.

(An evaluation of the needs assessment phase of the project might have revealed that
using existing “off-the-shelf” materials had not been considered. Purchasing ready-made
materials (and modifying them) might have eliminated the need to design custom materials
and reduce costs to the organization.)

For the second checkpoint, you will ask the subject-matter expert to review a draft of the
instructional materials to verify technical accuracy. You will also ask the client and other key
stakeholders (e.g., the security director) to review the design phase of the project, including
the prototype materials and test items, primarily to obtain their support and to reinforce
buy-in.

(On a large-scale project, one or more external evaluators might be asked to review the
task analysis and instructional content. Evaluation activities also promote open communica-
tion throughout the project and help create stakeholder buy-in.)

You also begin devising a plan to formatively evaluate the prototype (more on this in
Chapter 13). In addition, you anticipate that documenting each learner’s successful comple-
tion of the program will be necessary to ensure compliance with federal or state regulations
(e.g., Occupational Safety and Health Administration standards). Determining what the min-
imum standards for successful completion will be is a critical task. You make a note to contact
the human resources department and the legal department to check on compliance require-
ments. Last, you begin to think about how you will demonstrate to senior management the
value of investing in the instructional program.

Here’s a chart representing the project’s overall evaluation plan:

Phase/Time (Checkpoint) Questions to Consider Individuals Involved

After initial client
meeting and completion
of initial needs
assessment

Is the project worth doing? Is
the project a priority for the
organization?
Do any off-the-shelf materials
already exist?

Project manager
Immediate supervisor
Client

Completion of task
analysis and objectives

Is the instructional program
on target?

Project manager
Subject-matter expert
Client
External reviewer

Completion of
prototype instructional
materials (draft of
website) and posttest

Is the instructional content
accurate?
Are the test items reliable and
valid?

Subject-matter expert
Client
Designer or evaluator

(continued)
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Phase/Time (Checkpoint) Questions to Consider Individuals Involved

Formative evaluation Are the instructional
strategies effective?
Does the instruction motivate
the learner?
Is the instruction effective?

Test subjects
Designer or evaluator
Subject-matter expert

Confirmative evaluation Do advances in technology
require modifying the
instruction?

Instructor
Training department
project owner
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C H A P T E R 12

Developing Evaluation
Instruments

GETT ING STARTED
You have just finished designing a training unit for computer repair technicians working
for a large aviation company. At this point, you want to add an evaluation component both
to assess trainee skills and to evaluate the effectiveness of the instruction. Because a main
emphasis of the unit is learning the specific components and terminology for the computer
systems employed, you first create an objective test featuring 125 multiple-choice questions
and 25 short-answer questions (e.g., “List the main hardware components of the employee
workstations.”). However, correctly applying rules and using proper protocol are also critical
outcomes. For this area, you simulate five scenarios (e.g., “computer freezes,” “slow response
time,” “no access to Internet,” “cannot connect to server,” and “incorrect username or pass-
word”) to which trainees will be asked to react via open-ended responses (e.g., “What would
you do here?”). Next, you develop a ratings instrument, using rubrics defining four cate-
gories of skill level, to evaluate each trainee during an actual problem situation. Finally, you
create a brief open-ended survey to collect feedback from the trainees regarding the effec-
tiveness of the training unit. What is your reaction to the overall evaluation strategy? Is it
likely to provide useful data? Why or why not?

In Chapter 11 we discussed the purposes of evaluation in training and education and
major principles relating to designing and conducting evaluations. As the opening questions
suggest, we now turn to the more specific topic of constructing instruments to address each
evaluation interest. Begin the process by asking questions such as these:

• What measures are likely to provide the most valid assessment of learning outcomes?
• Is using a particular measure complicated or precluded by practical constraints (e.g.,

cost, time, accepted practices)?
• What are appropriate procedures for constructing the selected measures and analyz-

ing results?

Reexamine the first question concerning the types of measures needed. To answer it,
classify the learning outcomes according to whether they deal primarily with knowledge,
skills and behavior, or attitudes. We work with this scheme, as we did in Chapter 11, to identify
and discuss alternative measures relating to each category.

296
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QUESTIONS TO CONSIDER

‘‘How do instructional objectives dictate the selection of evaluation methods?”

‘‘What type of test should I use to measure comprehension rather than simple
memorization?”

‘‘How can I assess what students like and don’t like about the instruction?”

‘‘If it is not practical to assess skills in real-life situations, are there any alternative ways
of assessing performance?”

‘‘How should portfolios be evaluated?”
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TEST ING KNOWLEDGE
The acquisition of relevant knowledge is central to most instructional programs. Pilots, for
example, need to know principles of aeronautics before attempting to fly planes, doctors
need to learn medical facts and concepts, and teachers require procedures for classroom
management and grading (as well as expertise in the subjects they teach). Given the
importance of knowledge in the learning process, assessing it becomes a critical part of
instructional evaluations. This area mainly concerns the cognitive domain of instructional
objectives.

The Relationship Between Evaluation and Instructional Objectives
A direct relationship between instructional objectives and test items must exist. Thus, it is cus-
tomary to derive test items directly from the objectives. You may recall from Chapter 5 that
two recognized approaches to writing objectives are behavioral (in which what the learner
must do to master the specified knowledge is precisely stated) and cognitive (in which gen-
eral outcomes and specific behavior samples are described). The verb component of both of
these types of objectives indicates possible forms that test items should take. Here are some
examples:

To identify or recognize: Choosing an answer in an objective-type test item (see types
in the following discussion)

To list or label: Writing a word or brief statement
To state or describe: Writing or speaking a short or lengthy answer
To solve or calculate: Writing or choosing a solution or numerical answer
To compare or differentiate: Writing about a relationship or choosing an answer that

shows a relationship
To operate or construct: Rating the quality of performance or product against criteria
To formulate or organize: Writing a plan or choosing an order of items relative to a

plan
To predict or judge: Writing a description of what is expected to happen or choosing

from alternative decisions

These examples illustrate the close relationship that is necessary between an instruc-
tional objective and a test item. The verb in an objective alerts the student to the content that
is particularly important to study. Most objectives in the cognitive domain are evaluated by
various types of tests grouped into two categories: objective and constructed response. You
should therefore become familiar with the considerations that can influence your choice of
which type is preferable. Let’s look at the features of each of the commonly used test types.

Objective Tests
Individuals scoring objective test items in the cognitive domain can easily agree on the cor-
rect answer; hence, the term objective test is used. Typically, no writing, other than marking an
answer, is required. Objective tests are of three major types: multiple choice, true/false, and
matching.

Multiple choice Multiple choice is the most useful and versatile type of objective testing.
It consists of a stem, which is a question or an incomplete statement, plus the alternatives,
which consist of a correct answer and several incorrect answers, called distractors. Typically,
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it is best to use from three to five alternatives (one correct; four distractors). More than five
may stretch the test developer’s creativity for devising reasonable options while increasing the
reading demands on the student. In fact, in a recent review of research on multiple-choice
testing, Gierl, Bulut, Guo, and Zang (2017) advocate using only two distractors and one cor-
rect answer to maximize reliability and validity. This recommendation assumes that the dis-
tractors are carefully selected and composed to reflect common misconceptions and highly
plausible options.

Multiple-choice items can be written at all levels of Anderson’s taxonomy. Thus, com-
pared with true/false and matching items, they can more easily test higher order learning,
including conceptual reasoning. You will probably find them to be somewhat limited, how-
ever, especially compared with essay questions, for testing synthesis and evaluation, the two
highest levels in the taxonomy. Here are examples of multiple-choice questions on the first
four levels of the Anderson’s taxonomy:

1. Remembering
How does cardiovascular death rank as a killer in the United States?
a. First
b. Second
c. Fifth
d. Tenth

2. Understanding
When the temperature of a moving air mass is lower than that of the surface over
which it is passing, heat transfer takes place vertically. This principle results in which
designation for the air mass?
a. k
b. w
c. A
d. P

3. Applying
An operator can be expected to drill six holes a minute with a drill press. What is
the amount of time required to drill 750 holes?
a. 3 hr, 14 min
b. 2 hr, 30 min
c. 2 hr, 5 min
d. 1 hr, 46 min

4. Analyzing
Examine the sample photographic print. What should you do to correct the condi-
tion shown?
a. Use a different grade of paper
b. Expose the paper for a longer time
c. Develop the paper for a longer time
d. Use dodging to lighten shadows

Multiple-choice tests have two advantages: (a) measuring a variety of learning levels
and (b) being easy to grade. They have the disadvantages, however, of testing recognition
(i.e., choosing an answer) rather than recall (i.e., constructing an answer), allowing for
guessing, and being fairly difficult to construct. Some novice developers think that the
best multiple-choice item is one that is “tricky” or complex. In contrast, the key to writing
valid items is to make them as clear and straightforward as possible. The purpose is to test
learning, not reading skill, mind reading, or puzzle solving. Here are some guidelines for



Trim Size: 8in x 10in Morrison465935 c12.tex V1 - 01/29/2019 7:51 P.M. Page 300�

� �

�

300 12 • Developing Evaluation Instruments

writing multiple-choice items, with examples of both poor and good questions (an asterisk
denotes the correct answer):

1. Make the content meaningful relative to the instructional objectives. Do not test
trivial or unimportant facts.
Poor: Skinner developed programmed instruction in__________
a. 1953.

*b. 1954.
c. 1955.
d. 1956.

Better: Skinner developed programmed instruction in the__________
a. 1930s.
b. 1940s.

*c. 1950s.
d. 1970s.

Note that even though the “better” version would be much preferred, the test devel-
oper should question the importance of students knowing particular isolated facts,
names, and dates in the first place. Some are essential (imagine your doctor saying,
“Your problem is with that pinkish organ next to your ‘wacha-ma-call-it’”), but other
factual information may matter little for furthering specific course or life learning.
A growing trend in standardized testing, such as in the SAT, state assessments of
student achievement, and entrance or certification exams for specific professions
(e.g., medicine, law, information technology) is to emphasize problem solving and
higher order learning (e.g., application, synthesis, evaluation) in objective testing.
On a medical exam, for example, a “set” of four or five items may start with a sce-
nario in which a patient comes to a doctor’s office with a medical complaint and
various symptoms. The various items then present different application or synthe-
sis questions about what might be done in diagnosing the problem or treating the
patient. How the student answers one item should have no direct influence on how
she should logically answer any of the others. Otherwise, the negative impact of an
early error would be unfairly multiplied across the item set.

2. Reduce the length of the alternatives by moving as many words as possible to the
stem. Additional words in the alternatives have to be read four or five times, in the
stem only once.
Poor: The mean is__________
*a. a measure of the average.
b. a measure of the midpoint.
c. a measure of the most popular score.
d. a measure of the dispersion of scores.

Better: The mean is a measure of the__________
*a. average.
b. midpoint.
c. most popular score.
d. dispersion of scores.

3. Construct the stem so that it conveys a complete thought.
Poor: Objectives are__________
*a. used for planning instruction.
b. written in behavioral form only.
c. the last step in the instructional design process.
d. used in the cognitive but not the affective domain.
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Better: The main function of instructional objectives is__________
*a. planning instruction.
b. comparing teachers.
c. selecting students with exceptional abilities.
d. assigning students to academic programs.

4. Do not make the correct answer stand out as a result of its phrasing or length.
Poor: A narrow strip of land bordered on both sides by water is called an__________
*a. isthmus.
b. peninsula.
c. bayou.
d. continent.

(Note: Do you see why a would be the best guess, given the phrasing of the question?)
Better: A narrow strip of land bordered on both sides by water is called
a(n)__________ (The same choices as in the preceding question would then
follow.)
Poor: In Bloom’s cognitive taxonomy, analysis involves__________
a. memorizing.
b. valuing.
c. understanding.

*d. breaking down knowledge into parts and showing the relationships between the
parts.

Better: In Bloom’s taxonomy, analysis involves__________
a. memorizing information verbatim.
b. learning to value something.
c. understanding the meaning of material.

*d. breaking a whole into parts.
5. Avoid overusing “always” and “never” in the distractors. Students who are good test

takers quickly learn to avoid those choices.
6. Avoid overusing “all of the above” and “none of the above.” When “all of the above”

is used, students can eliminate it simply by knowing that one answer is false. Or they
will know to select it if any two answers are true. When “none of the above” is the
correct answer, the student moves on from the question having recognized what is
not true but still may not know the correct answer. For example,
The capital of Tennessee is__________
a. Birmingham.
b. Atlanta.
c. Albany.

*d. None of the above
Some designers routinely add “all of the above” or “none of the above” when they
run out of ideas for good distractors. A better strategy might be to include fewer
choices rather than to use these two options indiscriminately.

7. Questions phrased in a positive direction are generally preferred over those phrased
negatively. Negative stem: Which of the following is false? Positive stem: Which of
the following is true? Negative stems may be good choices in some instances, but
use them selectively. One disadvantage is that the correct answer is a noninstance
rather than the actual response to be learned (see number 6). Also, students may
have more difficulty when interpreting negative phrasing. Underline, capitalize, or
italicize the not to make sure the student notices it.

8. Randomly select the position of the correct answer. This guideline is probably
the easiest to follow, but many instructors seem to rely instead on making these
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selections subjectively. The problem is that they may have unintentional biases in
favor of certain response positions. Consequently, students may learn, for example,
that alternative a is a better guess than alternative d in Mr. Tessmer’s class.
Note that in certain instances, it will make more sense to list items based on a natural
ordering, such as lowest to high numerical value or simplest to most complex action,
and so on.

Writing higher level questions Writing multiple-choice questions at the analysis, synthesis,
and evaluation levels is usually more challenging than for the lower level knowledge and
comprehension levels. Yet, if multiple choice is being used as the sole or primary testing
mode, it is important to assess all levels of learning specified in instructional objectives. Some
guidelines to facilitate the construction of higher level questions are as follows:

• Create questions that ask “How,” “Why,” “Analyze,” “Evaluate,” “Contrast,” “Predict,”
and so on.
Example:
Why is the mean typically a more meaningful measure of central tendency than the
median?
a. It is computed by a formula.
b. It is unaffected by extreme scores in a highly skewed distribution

*c. It takes into account the distance of every score from the central tendency.
d. It essentially divides a distribution in half so that low and high achievers can be

easily distinguished.
• Predict what the most likely effect on central tendency would be if an additional

score that is much higher than the current median were added to a distribution of
15 scores.
a. The mode would increase.
b. The median would substantially increase.

*c. The mean would substantially increase.
d. All indices would increase moderately, but the median more than the mean.

• Create questions that present meaningful data and require problem solving or inter-
pretation.
Example:
Examine the results for third-grade student achievement shown below. Which of the
following interpretations is true (see Figure 12.1)?
a. Asian students have made the second highest gains this year.
b. The district as a whole is performing well.

*c. The need for academic interventions seems highest of all subgroups for English
Language Learners.

d. The proportion of African-American students scoring Proficient/Advanced is
the highest of all subgroups.

• Create meaningful cases or scenarios on which learners are asked to answer a series of
questions. For example, a multiple-choice test for an instructional unit in optometry
presents results for a patient treated with different medications. A series of questions,
each containing a correct answer and three distracters, can be designed based on the
information given. Note that each question should be independent of the others,
such that answering a given question correctly or incorrectly should not determine
performance on other questions (see Figure 12.2).
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FIGURE 12.1
Illustration of Grade 3 Achievement in English/Language Arts Across School District in 2011
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FIGURE 12.2
Example Multiple-Choice Question. The circles represent the size of a patient’s pupils without
treatment and following treatment with tyramine and with epinephrine. Which of the following is
compatible with the findings shown for the left eye?

RIGHT EYE LEFT EYE

Without treatment

Treatment with tyramine

Treatment with epinephrine

• Developing multiple-choice questions at the evaluation level of Bloom’s taxonomy
is more challenging than for lower levels (e.g., analysis or synthesis). Evaluation
involves making a judgment of the value or worth of something, which can be subjec-
tive and require explanations beyond that provided by multiple-choice alternatives.
A constructed-response test (see the next section) seems more appropriate for the
evaluation level.
Examples: Evaluate whether in basketball a zone defense would be preferred to a
man-to-man defense. (The answer depends on numerous factors regarding the game
situation, the score, and the abilities of the players and their opponents.)

Evaluate whether it is fair to determine the effectiveness of school principals
on the basis of student achievement scores. (The answer would depend on numer-
ous contextual factors that determine the principal’s ability to influence test scores
during the period in question.)

True/false items True/false test questions are presented as statements that the learner
judges to be correct or incorrect. Only content material that lends itself to either/or answers
should be written in this format. Consequently, the range of content that can be tested is fairly
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narrow, often limited to factual information. True/false (T/F) tests have the advantage of
being fairly easy to write and very easy to grade. Their disadvantages are that they test recogni-
tion rather than recall, allow for a high probability (i.e., 50%) of guessing the correct answer,
and limit assessments to lower levels of learning (e.g., knowledge and comprehension). Some
guidelines for true/false testing are as follows:

1. Be certain that the statement is entirely true or entirely false.
Poor: A good instructional objective will identify a performance standard.

(True/False) (Note: The correct answer here is technically false. However, the
statement is ambiguous. Although a performance standard is a feature of some
“good” objectives, it is not necessary to make an objective good.)

Better: A performance standard of an objective should be stated in measurable
terms. (True/False) (Note: The answer here is clearly true.)

2. Convey only one thought or idea in a true/false statement.
Poor: Bloom’s cognitive taxonomy of objectives includes six levels of objectives, the

lowest being knowledge. (True/False)
Better: Bloom’s cognitive taxonomy includes six levels of objectives. (True/False)

Knowledge is the lowest-level objective in Bloom’s cognitive taxonomy. (True/
False)

3. Unless there are special circumstances, use true/false questions sparingly.

The 50% probability of guessing correctly is a major disadvantage of this type of item.
This factor and the limited levels of learning that can be assessed make true/false, in gen-
eral, less desirable than other testing forms. Expanding T/F items by asking learners to
write explanations of answers may negate their advantage as a simple, straightforward test-
ing mode.

Matching items Matching items is a specific form of multiple-choice testing. It requires
the learner to identify the relationship between a list of entries in one column and a list
of responses in a second column. A matching test is highly appropriate when each listing
forms a category of related items (e.g., state capitals, chemistry elements, levels of Bloom’s
taxonomy). It is most suitable for testing ability to discriminate between the following:

• Definitions and terms
• Events and dates
• Achievements and people
• Descriptions or applications and principles
• Functions and parts

The main advantage of a matching test is that a large amount of material can be con-
densed to fit in less space on a page than would be required for multiple-choice testing of
the same content. If you carefully select terms, students have substantially fewer chances of
guessing correct associations than on multiple-choice and true/false tests. A disadvantage
of matching tests is that they assess recognition rather than recall and test lower levels of
learning (i.e., knowledge).

Here are examples of matching tests:

A. In column I are descriptions of geographic characteristics of wind belts. For each
statement, find the appropriate wind belt in column II. Answers may be used more
than once.
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Column I Column II

1. Region of high pressure, calm, and light, baf-
fling winds

2. The belt of calm air nearest the equator
3. A wind belt in the Northern Hemisphere
4. The belt in which most of the United States is

found

a. Doldrums
b. Horse latitudes
c. Polar easterlies
d. Prevailing easterlies
e. Prevailing westerlies

B. Select a lettering device in column II to carry out the task in column I. Answers may
be used only once.

Column I Column II

1. Making a thermal transparency quickly
2. Preparing a transparency directly on clear

acetate
3. Quick lettering for a paste-up sheet
4. Producing colored lettering for a poster
5. Preparing titles, without equipment, to be

photographed as slides

a. Soft-lead pencil
b. Broad-tipped felt pen
c. Fine-tipped felt pen
d. Mechanical pen
e. Dry pen
f. Photocopying
g. Word-processing software

Here are some guidelines for constructing matching tests:

1. Limit the number of items to a maximum of six or seven. It becomes very confusing
for learners to try to match a greater amount.

2. Limit the length of the items to a word, phrase, or brief sentence. In general, make
the items as short as possible.

3. Provide one or two extra items (i.e., distractors) in the second column. Their inclu-
sion reduces the probability of correct guessing. This also eliminates the situation
that may occur in equal-sized lists, in which, if one match is incorrect, a second match
must also be incorrect. Note from Example A that this “double-jeopardy” limitation
can also be removed by allowing answers to be used more than once.

Constructed-Response Tests
The major limitation of objective-type tests is that learners are not required to plan
answers and express them in their own words. These shortcomings are overcome by using
constructed-response tests. The requirements of such tests may range from a one-word
response to an essay of several pages. An important advantage of constructed-response
tests is that high-level cognitive objectives can be more appropriately evaluated. The main
disadvantage, as will be seen, is obtaining reliable scores.

Short-answer items Short-answer items require a learner to supply a single word, a few
words, or a brief sentence in response to an incomplete statement or a question. The terms
fill-in-the-blank and completion are also used in referring to this type of constructed-response
question. As a category of test, these items fall between objective types and essay questions.
Because the expected answers are specific, scoring can be fairly objective. Another advantage,
and a similarity of short-answer to multiple-choice tests, is that they can test a large amount
of content within a given time period. A third advantage is that these items test recall rather
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than simply recognition. On the other hand, short-answer items are limited to testing lower
level cognitive objectives, such as the recall of facts (i.e., knowledge level), comprehension,
or the application of specific information. Also, scoring may not be as straightforward and
objective as anticipated. Here are examples of short-answer test questions:

1. The type of evaluation designed to assess a program as it develops or progresses is
called__________ evaluation.

2. Guessing is considered the greatest problem for which type of objective item?
3. List the four types of reliability defined in your text.
4. Define criterion-referenced testing.

The most important guideline for writing short-answer items is to word them so that
only one answer is correct. Otherwise, scoring will become more subjective, and when grades
are at issue, arguments with students will become more frequent.

Poor: The first president of the United States was__________ (two words)
(Note: The desired answer is George Washington, but students may write “from
Virginia,” “a general,” “very smart,” and other creative expressions.)

Better: Give the first and last name of the first president of the United States:__________

Essay questions Essay questions are most useful for testing higher levels of cognitive learn-
ing. In particular, instructional objectives emphasizing analysis, synthesis, and evaluation can
be measured effectively when learners are required to organize and express their thoughts
in writing. A “short” essay, which may be restricted to a few paragraphs or a single page, typi-
cally requires a highly focused response. A “long” essay allows the learner more opportunity
to express and defend a point of view. The trade-off, of course, is that the more expansion
or divergence that is allowed, the more difficult the grading. Among the advantages of essay
questions are these:

• They are relatively easy to construct, taking less time to design than does a compara-
ble objective-type test.

• They require learners to express themselves in writing, a language skill that is usually
important for students and trainees at all levels to develop.

• They are superior to objective tests for assessing higher order learning, such as appli-
cation, analysis, synthesis, and evaluation.

• They provide instructors with considerable information about learners’ understand-
ing of the content taught.

Disadvantages of essay tests include these:

• Because students will have time to write only a few essays, a limited number of con-
cepts or principles relating to a topic can be tested.

• If the questions asked are not focused, students may stray off the topic or misinterpret
the type of response desired. Scoring becomes more difficult and unreliable as a
result.

• Because of the subjective nature of grading essay tests, an instructor paying attention
to “style over substance” may award a learner with good writing skills higher grades
than his or her knowledge of the subject warrants. Similarly, a student who is a poor
writer will be at a disadvantage.

• The time required for different learners to complete an essay test will vary greatly.
• Much time and care must be taken when grading in order to be as objective as pos-

sible and avoid making personal judgments about individual learners.
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Here are examples of essay questions:

1. Prepare a hypothetical route weather forecast from your station to a location
500 miles away. Assume that a winter cold front exists at the beginning of the
forecast period halfway between the two locations, with squall lines and icing
conditions below 12,000 ft mean sea level. Make reference to the general situation,
sky conditions and cloud base, visibility, precipitation, freezing level, winds aloft,
and other factors you deem important. (20 points)

2. In your judgment, what will be the most difficult change to which human society
will have to adapt in the twenty-first century? Support your position with reference
to at least three utopian objectives and their significance for the future. (15 min
maximum; two-page limit; 20 points)

Guidelines for constructing essay tests are as follows:

1. Make the questions as specific and focused as possible.
Poor: Describe the role of instructional objectives in education. Discuss Bloom’s

contribution to the evaluation of instruction.
Better: Describe and differentiate between behavioral (Mager) and cognitive

(Gronlund) objectives with regard to their (a) format and (b) relative advantages
and disadvantages for specifying instructional intentions.

2. Inform students of the grading criteria and conditions. Will spelling count? How
important is organization? Are all parts of the essay worth the same number of
points? Can a dictionary be used? What about a computer and spellcheck? Do dates
of historical events need to be indicated? Unless you specify the criteria, students
may perform poorly simply because they do not know what type of response you
expect. Also, keep in mind that certain criteria may be less relevant to evaluation
needs; it may be desirable to derive separate scores for various criteria.

3. Write or outline a model answer. Essays are difficult to grade reliably. Incidental qual-
ities such as length, handwriting, vocabulary, and writing style can all influence the
overall impression and divert attention from the content. Writing a model answer
makes it easier to focus on content, assign points to key concepts included, and
grade more objectively and reliably.

4. Do not give students a choice of essay topics; have all respond to the same questions.
Not all essay questions are created equal. If one student selects a biology question
on, say, cell division, whereas another selects a question on oxidation, they will be
taking essentially two different tests. Also, when students are given a choice, they
can adapt the test to their strengths.

5. Grade essays “in the blind,” that is, without knowing the writers’ identities. As noted
already, the subjectivity involved in evaluating essays can reduce reliability. When you
grade an essay knowing the identity of the writer, you may be swayed by an individ-
ual’s prior performance and attitude. To reduce this effect, have students write the
last four digits of their Social Security number (or some other code) instead of their
names on their answer sheets. True, you may identify some individuals by handwrit-
ing or other telltale signs (purple ink, smudges, etc.), but you’ll have enough doubt
about most papers to make blind scoring worthwhile.

6. When multiple essay questions are required, evaluate a given question for all stu-
dents before scoring the next essay. It is challenging enough to obtain reliable scores
while concentrating on one question at a time; jumping around from question to
question will complicate the scoring task immensely.
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Problem-solving questions Like essays, problem-solving questions are well suited to evalu-
ating higher level cognitive outcomes such as application, analysis, and synthesis. Another
advantage is that such questions are generally easy to construct. The main disadvantage, as
you have probably anticipated, is scoring. In some instances, the problem will have a sin-
gle correct answer that can be derived in only one way. Scoring those answers is easy. The
other extreme is a situation in which there are alternative solution approaches and possible
answers. An example would be statistically describing and interpreting a set of test scores.
A top performance in the eye of one analyst may appear mediocre to another.

An increasingly popular form of problem-solving assessments is associated with a form
of instruction called problem-based learning, or PBL. Developed in the 1960s for use in med-
ical education, PBL is now employed in a variety of subject areas to give students expo-
sure to real-life problems and events, often linked to professional practice (Hmelo-Silver,
Duncan, & Chinn, 2007; Schmidt, Loyens, van Gog, & Paas, 2007). In a PBL setting, students
usually work in groups to solve a complex problem, such as diagnosing a medical patient’s
symptoms or developing a classroom management strategy to help a teacher control student
behavior problems. Because the answers will be detailed and open ended, evaluation of per-
formance will focus on higher level cognitive applications such as analysis, synthesis, and
evaluation.

Expert’s Edge

Three Blind-Grading Principles . . . See How They Run
In the next few paragraphs, I would like to describe three principles that constitute a
“blind-grading” procedure that I employ in one of the classes I teach. For many years, I have
employed these principles when I grade student responses to a series of essay questions that
are part of two take-home open-book exams I administer. Moreover, I have recently started to
use the blind-grading technique to grade student responses to some open-ended questions
I ask them to do for homework. Indeed, I feel that this method could be effectively employed
in grading student responses to a wide variety of questions or assignments for which there is
no one “correct” answer. The principles I describe here certainly were not developed by me.
I am sure that they have been described in many textbooks on measurement and testing.
Nonetheless, I hope that this account of how an instructor (me!) has actually employed such
principles may encourage you, and/or the instructors you will be working with, to employ
these methods.

The first basic principle is that, when I assign papers to my students, I ask them not to
put their names on their papers. Instead, I ask them to simply list their student identification
number on the back of the last page of their responses. Because students do not list their
names, I am usually unaware of who wrote a particular paper. Not knowing this information
allows me to be much more objective when grading papers. By not knowing who wrote a
particular paper, my grading is not influenced by factors that might otherwise affect my grad-
ing factors, such as how often the student participates in class and the quality of his or her
in-class comments. Personality factors, such as how much I like a student or how likely it is
that the student will complain about the grade he or she receives, also cease to be issues.
As easy as it may be for us to think that the aforementioned factors do not affect how we
score an exam, I would bet that in many cases these factors do have some influence. Indeed,
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I would wager that in many cases instructors are influenced by these factors but are unaware
of this fact. By scoring papers without knowing who wrote them, the chances of being influ-
enced by such factors are greatly diminished, although not totally eliminated (there may be
a tendency to guess who wrote a particular paper, a tendency I am usually able to beat into
submission).

The second principle I adhere to is that I grade each student’s response to one question
before I grade any student’s response to the next question. By doing so, I am able to keep
the same criteria clearly in mind as I review each student’s answer to that particular question.
Moreover, although in most cases I judge student responses in light of some specific criteria
I have in mind (or have specified in writing), I am better able to judge how good (or bad) an
answer to a question may be by comparing it with another answer to the same question.
I know that to many individuals this practice might appear to be antithetical to the principles
of criterion-referenced testing, but I don’t agree. I believe that in most of the cases when we
are grading open-ended responses for which there is no one right answer, a certain degree of
subjectivity comes into play; in other words, our criteria are rarely so well defined as to rule
out all subjectivity. In such instances, I believe we may be better able to judge the quality of
a response to a question after having read several other responses to the same question or
after having reread a model response from a previous semester. Another advantage of reading
everyone’s response to one question before reading anyone’s response to the next question
is that it lessens the likelihood of a halo effect. That is, it lessens the likelihood that how you
judge a student’s response to one question will be influenced by how you judged his or her
response to a previous question.

I further ensure that the halo effect will not occur by requiring my students to start their
responses to each essay question on a new page. When I finish grading a student’s response
to one question, I record the student’s grade on the last page of his or her response to that
question, then turn to the first page of the next response and place the student’s paper aside
with the others I have already graded. When I have graded all the students’ answers to the
first question and begin to grade their answers to the next one, all their papers have now been
turned to a page that gives me little, if any, clue as to how well any of the students responded
to the first question. Thus, I greatly reduce the likelihood of my grading being influenced by a
how well or poorly a student responded to the previous question.

The third principle I adhere to is closely related to the second one. When I complete
grading students’ answers to one question and begin grading their answers to the next ques-
tion, I change the order in which I grade the papers. I usually do this by randomly shuffling the
papers or reversing the order in which I reviewed the papers when I graded student answers
to the previous question. By changing the order in which I grade papers, I lessen the likelihood
that a student will benefit from, or be hurt by, some idiosyncrasy in the way I score papers as
I move from grading the first to last response to a given question. For example, it may be that
as I review a series of responses to a question, I get more critical as I proceed through that set.
If so, then the student whose paper is graded last will be at a disadvantage. Again, one may
think that if the criteria for judging responses have been clearly identified, then the order in
which a series of responses is reviewed should have no influence on how an individual paper
is judged. However, after many years of experience, I have found that no matter how carefully
I identify the criteria I will use, my judgment of an individual response is often influenced, at
least to some small degree, by the other responses I have read. I believe this circumstance
is likely to be more common than many adherents of criterion-referenced testing are inclined
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to admit. If my opinion is correct, then by changing the order in which you grade students’
responses, you are likely to lessen the impact of this phenomenon.

In summary, when I administer essay exams, the three principles I adhere to when grad-
ing those exams are the following:

1. Grade each exam without knowing who wrote it.
2. Grade all of the answers to one question before grading any of the answers to the

next question.
3. When moving from question to question, change the order in which papers are

graded.

I have employed these principles for many years and have found that they really enable
me to grade students’ responses much more objectively. Moreover, many of my students have
indicated how much they appreciate my use of these methods. In conclusion, these techniques
have worked very well for me and my students, and I believe they will work just as well for you
and those you work with. I hope you will give these techniques a try.

Dr. Robert Reiser is associate dean and a professor in the instructional systems program in the Department of
Educational Psychology and Learning Systems at Florida State University. Dr. Reiser has written four books and more
than 40 journal articles in the field of instructional design and technology. His most recent book is Trends and Issues in
Instructional Design and Technology (third edition, 2011, edited with John V. Dempsey).

Following are some examples of problem-solving questions:

1. One worker can build 5 benches in 1 day. For a particular job, 20 benches are needed
in 1 day’s time. How many workers need to be assigned to this job? Show all work,
and circle your final answer.

2. You are given a beaker that contains one of the five chemical solutions used in pre-
vious laboratory exercises. Describe a procedure that you would use to positively
identify the particular solution and rule out the other alternatives. (Be sure to list
each major step in your procedure.)

Here are some guidelines for constructing problem-solving items:

1. Specify the criteria for evaluation. For example, indicate whether students should
show their work in addition to the final answer.

2. Award partial credit or give a separate score for using correct procedures when
the final answer is incorrect. On many problems, a careless error may result in
a wrong answer, even though the work shown conveys full understanding of the
problem.

3. Construct a model answer for each problem that indicates the amount of credit to
be awarded for work at different stages.

Remember that regardless of which type of test you employ (multiple choice, essay,
problem solving, etc.), the key concern is that it provides a valid measure of performance.
In the case of objective tests, validity will mostly depend on the appropriateness of the
content tested and the clarity of the items. For constructed-response tests, an additional
element becomes the reliability of scoring. The guidelines provided here for the different
constructed-response modes should be helpful toward that end.
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TEST ING SKILLS AND BEHAVIOR
In evaluating skills and behavior, we examine overt actions that can be directly observed.
Frequently, the target behavior is some type of performance reflecting how well a trainee
or student can carry out a particular task or a group of related tasks. Some examples are as
follows:

• Using a power saw to cut boards of different thickness
• Doing a dance step for 10 repetitions without error
• Debugging a computer program so that it runs effectively
• Giving a speech that incorporates the “10 speaking skills” taught in a course
• Leading a group to resolve a conflict successfully

The standards of performance are judged according to the requirements of the instruc-
tional objectives and should be the same as those covered during instruction. Accordingly,
each of the preceding general goals would need to be broken down into more precise
descriptions of expected performance. Prior to testing, the learner should have had suffi-
cient opportunities to practice and apply the skills to be able to demonstrate the learning. If
so, he or she should be prepared to complete the test successfully.

Expert’s Edge

The Proof Is in the Pudding, or Is It in How You Make the Pudding?
A large company we will call Info Avenue is in an interesting and highly profitable business.
It acquires sensitive, unpublished information from and about other companies—for which it
pays nothing—and subsequently sells the information to customers. Obviously, this business
relies heavily on the skills of Info Avenue employees who acquire this information; without their
success, there is no product to sell. However, extracting this information is difficult; strong
interpersonal, interviewing, and selling skills are required.

Because this job is so critical and difficult, Info Avenue had invested in extensive instruc-
tion to train new hires in how to perform this role. The instruction included weeks of self-study
and coordinated follow-up with supervisors who were to perform important coaching and
feedback functions for these employees. The investment in the training was so substantial
and concern for verifying competence among these employees was so high that Info Avenue
also wanted a good performance assessment tool. The instrument was to be used to screen
new hires for competence before they were released to go into the field and begin interacting
with organizations and collecting information. Performance assessment was planned to occur
during a large national meeting convened for this purpose.

When we were called by Info Avenue to assist with the development and validation of this
performance assessment instrument, we knew this would be a challenging project. However,
we assumed that the challenges would be largely technical in nature. After all, this appeared
to be among the “softest” of “soft skills.” It was apparent that these competencies could not
be assessed using multiple-choice questions: A performance test was essential.

Performance tests actually have two components: the observation support tool, usually
a rating scale or checklist, and the observer or rater. For performance tests to work and to be
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legally defensible, the rating scale must reflect job-related competencies (a validity issue), and
the raters must be consistent in their use of the scale (a reliability issue). Both aspects require
serious attention from the test developer.

The rating scale development began with a job analysis drawing on the expertise of those
within the company who were knowledgeable about how the information-gathering position
is best performed. We drafted the tool, and then an iterative process of review and revision
began. The tool was piloted with a sample of raters, and its content validity (job relatedness)
was documented by subject-matter experts. So far, so good.

The next technical hurdle was training the Info Avenue raters to use the observation tool.
Even the best rating instruments or checklists can seldom be used consistently by untrained
raters. Unfortunately, this part of performance testing is often overlooked. The good news
is that training raters to score performances reliably—even soft-skills performances—is eas-
ier than most people think. Interestingly, the process follows the same general pattern as a
concept lesson. In other words, competent performance becomes a concept that the raters
must master at the comprehension level: They must become consistent with one another in
classifying previously unseen instances of the performance as examples or nonexamples of
competent performance.

The process for training the raters generally looks like this:

• Create sample cases of performance that reflect competent and typically incompetent
performance.

• Bring the raters together.
• Review the rating scale or checklist.
• Present the model-case competent performance for rating.
• Compare ratings and discuss any discrepancies.
• Present a “far-out” nonexample.
• Compare ratings and discuss discrepancies.
• Present nonexamples including “near-in” nonexamples, compare ratings, and discuss

until discrepancies disappear.
• Present final trials to calculate interrater reliability for documentation.

Following this process, we were able to bring the Info Avenue raters to acceptable levels
of interrater reliability in one morning session. Info Avenue was delighted with the assessment.
It proceeded to implement the training for new hires and scheduled the nationwide testing ses-
sion at the culmination of the training period. The day of the testing session turned out to hold
a major insight regarding the implementation of sound and rigorous testing in an organization.
The assessment process worked beautifully, and the vast majority of new-hire candidates
passed the test. However, all those who did not pass were from one region in the southeast-
ern United States. The candidates from that region were obviously less well prepared than they
should have been, and all of them were under the supervision of the same regional training
manager. It quickly became apparent that the problem was with this regional manager. In the
process, the test—designed to assess new-hire competence—had shed unflattering light on
management. Higher management, fearing embarrassment within middle management, sud-
denly announced that Info Avenue had “only winners” within its ranks and that the testing
session would henceforth be regarded as a “coaching opportunity” rather than a performance
evaluation. And so it is with well-constructed, valid performance assessments. They often turn
up performance problems elsewhere besides among the test takers. We now consider learn-
ing outcomes assessment more than simply a step in the instructional design (ID) process: It
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is truly organizational change. And the better the test, the more profound the change is likely
to be, because comfort is sometimes found in error and uncertainty. Be ready.

Sharon Shrock is professor emeritus of instructional development and evaluation at Southern Illinois University, where
she is the coordinator of graduate programs in instructional design and technology. She has consulted with a number
of global corporations in developing criterion-referenced assessment systems. She is first author of the award-winning
book Criterion-Referenced Test Development: Technical and Legal Guidelines for Corporate Training and Certification.

Bill Coscarelli is professor emeritus of instructional technology at Southern Illinois University and coauthor of
Criterion-Referenced Test Development: Technical and Legal Guidelines for Corporate Training and Certification. Dr.
Coscarelli has been an active testing consultant. He is a former editor and a past president of the International Society
for Performance and Improvement.

Preliminary Considerations
When preparing to evaluate performance, look for answers to the following questions:

1. Will process, product, or both be evaluated? When a learner performs a task, the
confidence, care, and accuracy with which he or she carries out the procedures are
usually important. This is a measurement of the process portion of the task, which
may include elements such as these:
• Following a proper sequence of actions or steps
• Performing detailed manipulations
• Using tools or instruments properly
• Working within a specified time period

Product evaluation focuses primarily on the end result or outcome of the effort.
Attention is on the quality and possibly quantity of a product or on the final action
that results from applying the process. The evaluation of most tasks includes both
process and product components.

2. What constraints or limitations should be recognized when planning a performance
evaluation? The conditions under which a task is normally performed should be
considered before developing the assessment. Such elements as the following can
help you decide whether to use a realistic or a simulated testing situation:
• Size and complexity of the task
• Cost for materials or services required
• Human safety factors
• Time needed for testing
Other matters that need attention when deciding on the method of assessment
include the following:
• The required place for testing
• Necessary or specialized equipment
• Instruments, tools, and supplies needed
• The required involvement of other persons

3. Will the testing conditions be simulated or realistic? By considering the various fac-
tors indicated in the answer to the previous question, you can be prepared to decide
whether the test can be conducted under realistic conditions or, if this is impractical,
whether it can be handled in some abbreviated or simulated fashion. The simulation
should be as joblike as possible to serve as a valid measure of performance.

Today many of those involved in K–12 education are placing increasing emphasis on
assessing student performance in addition to students’ recall or recognition of content
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(see William, 2010). Performance assessments are frequently confused with authentic
assessments, even though they do not mean the same thing. Authentic assessment involves
the student’s demonstrating the performance in a real-life context (Meyer, 1993). In your
opinion, would going on a field trip, returning to class, and then writing an essay in a 1-hr
class period be an authentic assessment of writing? Probably not, because the conditions for
the writing performance are contrived. A more authentic context would be one in which,
similar to journalists given an assignment and a deadline, the students have a day or two
in which they can use a variety of resources (e.g., school or community library, Internet,
textbooks) to generate the written report.

The instructional designer should also keep in mind that assessment is not useful
only for measuring the outcomes of instruction. Another valuable contribution is enhanc-
ing the process of learning. As Lorie Shepard, 2001 suggested, building meaningful “for-
mative” assessment into instructional units can be extremely helpful to the learner. Shep-
ard favors authentic performance measures that build learner motivation, require student
self-assessment, and promote the transfer of knowledge in contrast to, say, merely inserting
a few multiple-choice items in different sections of a lesson.

Whether the testing takes place under realistic or simulated conditions, an evaluator
should give consideration to recording the performance on video. With this procedure, eval-
uation of a performance can take place at a later time and may involve the learner in the
review. Depending on the evaluation needs and conditions, one or more of the alternative
measures described next may be used.

Types of Skill/Behavior Assessments
Direct testing For certain types of performances, it may be feasible to test the student or
trainee directly to determine skill level. The primary focus is on products (i.e., final out-
comes), but examining processes (i.e., the actions that lead to the products) will also be of
interest in most situations.

Examples
Keyboarding speed and accuracy
Operating equipment
Marksmanship
Assembling parts
Using a hammer
Drawing geometric shapes

Procedure The first step in developing the assessment is to review the instructional objec-
tives and details of the task to be evaluated. Then use the following procedure:

1. Review the task analysis (see Chapter 4), and identify the steps or specific procedures
of the task that constitute the criteria to be judged. Establish the proficiency level
that will be accepted (as indicated by the performance standard component of the
objective).

2. Plan how the performance will take place, including its location and the application
of the procedure.

3. List the equipment, tools, materials, and printed resources to be made available.
4. Consider any special matters like safety and other persons needed.
5. Write the instructions that direct the actions of the learners during the test.
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For example, for evaluating nursing trainees’ skills at taking blood pressure, a designer
might establish the standard of achieving an accuracy level averaging a 95% proximity to
experts’ readings on 15 patients. Trainees perform in a simulated examining room, where
they are scheduled at 30-min intervals; given instructions, the necessary equipment, and vol-
unteer patients; and tested under controlled conditions (e.g., with proper safety precautions
and sanitary conditions). Because the scores obtained will be reflective of each individual,
it is highly important to establish appropriate conditions of testing to ensure that the scores
are valid. For example, it would hardly seem appropriate to assess taking blood pressure in
a noisy room with insufficient lighting.

Analysis of naturally occurring results Certain skills or behaviors may be evaluated as prod-
ucts of activities naturally performed in realistic contexts. By assessing these products, the
evaluator obtains a direct measure of the objective in question, without having to develop
instruments or collect new data.

Examples
Number of absences from school
Number of traffic citations received this year
Sales volume during the second quarter
Verbal score obtained on the Graduate Record Exam
Courses selected for the spring semester

As with direct testing, the score by itself reflects the target performance (or behavior),
which thus makes the validity of that score the key concern. For example, if the measure of
interest was sales volume in a given month, an evaluator would want to be sure that nothing
unusual happened during that period to change outcomes that would normally occur.
Weather, student illness, or special conditions in the business could have unanticipated
effects in this regard. Similarly, following their completion of a driver’s safety course,
students may receive very few traffic citations, but the main reasons for their increased
“driving success” may be local sales of radar detectors and the city’s cutback on traffic
officers. The evaluator, therefore, must make sure that the available data are valid indicators
of performance associated with the instruction.

Analysis of naturally occurring events is especially useful for confirmative evaluations.
Recall from Chapter 11 that the purpose of confirmative evaluations is to examine the
effectiveness of instruction over an extended time. Available data, such as quantity of sales,
number of patient complaints, and percentage of trainees passing the certification exami-
nation, provide a practical and cost-effective basis for judging the stability of instructional
outcomes over time. Depending on needs and resources, supplementary measures may also
be desired.

Procedure
1. Based on the instructional objectives, identify any relevant results (i.e., behaviors or

products) that naturally occur as the individual performs his or her job or normal
activities.

2. Arrange to obtain the results. (Permission from the student and/or other individu-
als, such as supervisors or administrators, will often be required.)

3. Ensure that the results reflect representative performance/behavior. If conditions
seem unusual (e.g., a bad month for sales), increase the time frame to include addi-
tional data collection periods.
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Ratings of performance In many situations, especially when the process component of per-
formance is to be evaluated, it becomes necessary for the instructor or other qualified judge
to observe learner actions and rate them in terms of the necessary criteria.

Examples
Speaking ability
Applying colors in a painting
Technical skill in a gymnastics routine
Interpersonal skills
Carpentry ability in building a deck

The ratings are commonly made using one of the following instruments.

Checklists A checklist can be used to determine whether sequential steps in a procedure
or other actions are successfully performed. The evaluator indicates “yes” or “no,” “done” or
“not done,” for each element. A checklist, however, does not allow assessments to be made
of quality of performance. An example of a checklist is shown in Figure 12.3.

Rating scales With a rating scale, special values can be assigned to each element of a per-
formance. Only behaviors that can be observed and rated reliably should be included in a
rating scale. A numerical scale is commonly used. It consists of standards from low to high,
such as these:

0 1 2
Unacceptable Acceptable with corrections Acceptable

1 2 3 4
Poor Fair Good Excellent

FIGURE 12.3
Checklist for Packaging Medical Specimens (Nonhazardous)

Skills Performed (Yes/No)

1. Primary container is watertight. _____

2. Primary container contains no more than 500 ml or g. _____

3. Primary container can withstand at least 95 kPa internal pressure. _____

4. Absorbent material is placed inside secondary packaging. _____

5. Enough absorbent material is added to absorb all the contents of
the primary container.

_____

6. Primary container is placed so the absorbent material isolates
primary container from secondary container.

_____

7. Selected outer packaging can withstand a drop from 6 ft. _____

8. Secondary container is placed inside outer packaging. _____

9. Item list is placed between secondary container and outer
packaging.

_____

10. Voids between secondary container and outside packaging are
filled with soft material to prevent movement.

_____

11. Outside package is sealed with shipping tape. _____

12. Sender and receiver information is clearly legible on outside of
package.

_____



Trim Size: 8in x 10in Morrison465935 c12.tex V1 - 01/29/2019 7:51 P.M. Page 317�

� �

�

Testing Skills and Behavior 317

Using descriptive terms is recommended to differentiate and clarify the meaning of the
individual rating categories. It would make little sense, for example, to ask an observer to rate
a manager’s leadership skills given only a rating scale of 1 to 10. What would a 10 indicate?
How would a 4 differ from a 5? Without clearer definitions, the ratings will be completely
arbitrary and unreliable. Depending on the situation and the descriptors used, rating scales
may be either norm referenced, such that learners are judged in comparison to each other,
or criterion referenced, such that they are judged relative to the acceptable standards for
performance. Here is an example of a norm-referenced descriptive rating scale:

1 2 3 4 5
Unsatisfactory Below average Average Above average Superior

An important limitation of rating scales can be any personal bias an evaluator may have
in preferring one learner over another for any number of reasons. Also, careful attention is
required to discriminate each level of performance from the others on a scale; thus, limiting
rating scales to three to five levels is usually advisable. Training of evaluators to standardize
their measurements is also strongly encouraged. In addition to evaluating the process com-
ponent of a skill, the designer should use a rating form to judge the quality (and quantity)
of a resulting product. Such factors as these may be included:

• General appearance of product
• Accuracy of product details (e.g., shape, dimensions, finish)
• Relationships between components or parts (e.g., size, fit, finish, color)
• Quantity of products produced during a time period

Figure 12.4 illustrates a rating scale that includes both process and product evaluations.
Before the rating instrument is used, it should be tried out with a sample of two or

three persons from the potential learner group or equivalent. This trial allows checking for
(a) the learner’s clear understanding of the testing procedure, (b) the effectiveness of each
part of the instrument, and (c) the length of the testing period required for each learner.
Also, if more than one evaluator will use the scale, the procedure must be standardized so
that evaluators will grade similar performances equally. That is, interrater reliability (i.e.,
consistency) must be established.

FIGURE 12.4
Rating Scale for Using Direct Instruction

Procedure Rating

Poor Excellent

1. Introduces objectives 0 1 2 3

2. Gives overview 0 1 2 3

3. Reviews prerequisites 0 1 2 3

4. Shows enthusiasm 0 1 2 3

5. Uses clear examples/explanations 0 1 2 3

6. Asks appropriate questions 0 1 2 3

7. Keeps students on task 0 1 2 3

8. Provides sufficient independent practice 0 1 2 3

9. Provides review 0 1 2 3

10. Closes lesson effectively 0 1 2 3

11. Summary rating 0 1 2 3
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Rubrics Another useful evaluation approach involves the use of rubrics to judge the quality
of performance (Andrade, Du, & Wang, 2008). In contrast to a conventional rating scale,
a rubric is intended to give a more descriptive, holistic characterization of the quality of
students’ work. Specifically, where multiple rating items might be used to evaluate isolated
skills in a complex task (see Figure 12.2), the rubric represents a general assessment of the
overall product. In designing and using a rubric, the designer’s concern is less with assigning
a number to indicate quality than with selecting a verbal description that clearly communi-
cates, based on the performance or product exhibited, what the student knows and is able to
do. Thus, rubrics can be highly informative and useful for feedback purposes. On the other
hand, the need to develop distinct categories and meaningful verbal descriptions makes
them challenging to develop and to score reliably. Figures 12.5 and 12.6 illustrate rubrics
used in evaluating writing in grades K–1 and at the secondary-school level, respectively. Note
that these types of assessments are much more informative about students’ skill levels than
a simple letter grade or numerical score.

Note that these examples apply rubrics for evaluating the outcomes of instruction. In
work that three of us have performed with instructional designers, we have employed a set
of four rubrics in such domains as “Program Design Framework and Process” and “Program
Content Selection and Design” to conduct external “Design Reviews” (Ross, Morrison, &
Morrison, 2014). A sample is illustrated in Figure 12.7. These formative evaluation studies
help the designers to identify strengths and weaknesses of their programs, and make useful
refinements, before marketing them to consumers.

Anecdotal records An anecdotal record is an open-ended instrument for evaluating
performance in a narrative fashion. An outline-type form containing behaviors to be
observed is prepared. In addition to a description of performance, interpretations of
what was done along with recommendations for improvement may be included in such a
record. The written record should be made while observing the performance, or brief notes
should be taken and then expanded on the record form immediately after the evaluation
session.

Examples
Observing a student teacher
Attending a presentation given by a student who has completed a public speaking

course
Spending a day in an office to evaluate how a manager interacts with her employees

FIGURE 12.5
Rubric Used in Evaluating Writing in Grades K and 1

Holistic Evaluation Scale (K and 1)

5 Focused to starter sentence; story structure is recognizable; contains successful attempts in sentence
construction (i.e., capitalization, punctuation, etc.)

4 Focused to starter sentence; story structure is recognizable but contains little evidence of sentence
mechanics

3 Some words are recognizable; may or may not have mechanics; has connection with starter sentence,
but little story development

2 Some words are recognizable; no connection with starter sentence; no mechanics and little story content

1 No recognizable words, mechanics, or story content

Source: Created by Michele Woodward. Used with permission.



Trim Size: 8in x 10in Morrison465935 c12.tex V1 - 01/29/2019 7:51 P.M. Page 319�

� �

�

Testing Skills and Behavior 319

FIGURE 12.6
Rubric Used for Evaluating Writing at the High School Level

Score Content Organization Expression Mechanics

4 Focus is clear and
on a limited topic;
ideas are developed
and supported with
concrete details;
evidence of
consideration of
possibilities and
complexities of the
issue

Strong introduction;
transitions between
paragraphs help tie
information
together; strong
conclusion

Varied sentence
structure; use of vivid
language; tone is
consistent with text;
audience and purpose
clearly defined;
individual voice present

Use of standard
grammar and
punctuation;
correct spelling

3 Focus may be clear
but ideas
developed
minimally; no
consideration for
complexity of an
issue

An introduction but
may not be strong;
transitions made
between
paragraphs;
conclusion but may
not be strong

Appropriate use of
language and diction;
tone is consistent with
text; audience clearly
defined; no individual
voice

Same as 4

2 Focus there but
predictable; ideas
not developed; no
complexity

May lack either an
introduction or
conclusion; few or
illogical use of
transitions

Simple, clear diction;
lacks a sense of voice,
may use inappropriate
tone for audience at
times

A few mechanical
errors

1 No clear focus; little
or no development
of ideas

Lacks introduction;
series of unrelated
paragraphs

May use inappropriate
or incorrect language;
no sense of audience

Numerous
mechanical errors,
which interfere with
reading

Source: Created by Michele Woodward. Used with permission.

Procedure

1. Develop a general set of guidelines to focus your observations according to the objec-
tives of the evaluation. (The guidelines may be modified over time as considered
appropriate.)

2. Determine whether the observation will be prearranged or unannounced. The
advantage of the prearranged visit is ensuring that the observation can be done
at a particular time and that your presence will be acceptable. The advantage of
the unannounced visit is observing events as they naturally take place, without
special preparation (to impress an observer). Regardless of the orientation used,
permission to observe from school or company officials will most likely be required.

3. If you want to record the visit, be sure to obtain approval from the individual(s)
being observed as well as from school or company authorities.

4. Take brief notes during the observation. Expand the notes on a record form as soon
after the observation as possible.

5. Make additional observations if needed. The more observations, the more complete
and accurate the information obtained. The disadvantage is the time involved and
possible disruption caused by the visits.

For example, say two months after trainees complete a corporate training course on
group leadership, the evaluator contacts them to identify times when they will be leading
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FIGURE 12.7
Excerpt from Program Content Selection and Design Rubric Used for Evaluating Programs

Limited Moderate Strong

The program design
addresses specified
instructional/
curriculum needs

*Alignment of the
program design with
instructional/
curriculum needs is
only generally
described and not
adequately supported.

*The program design
appears to support
instructional/ curriculum
needs via broad alignment
with defined standards
(e.g., Common Core State
Standards or other).

*The content alignment or
selection process is
described in materials
provided for review but
only generally in standard
program documentation.

*The program design is
directly and explicitly
connected to instructional/
curriculum needs via
systematic alignment with
defined standards (e.g.,
Common Core State
Standards or other).
*The content alignment or
selection process is
described in standard
program documentation.
*Objectives developed for
local implementation that
align with defined
standards
*Formal expert review of
content was performed

A comprehensive
design plan was
employed in
developing the
program.

*Program design did
not use a systematic
process of analyzing
instructional needs,
content sequencing,
and instructional
method in accord with
learning objectives and
target user needs.

*Program design included
systematic use of most of
following components:
-Instructional needs
analysis for target users.
-Specification of
instructional objectives.
-Content sequencing in
accord with objectives and
instructional/ curriculum
needs.
-Instructional strategies
and methods in accord
with learner and
instructional/ curriculum
needs.

*Program design included
systematic use of ALL of
the following components:
-Instructional needs
analysis for target users.
-Specification of
instructional objectives.
-Content sequencing in
accord with objectives and
instructional/ curriculum
needs.
-Instructional strategies
and methods in accord
with learner and
instructional/ curriculum
needs.

a group on the job. A prearranged visit is then coordinated with a given trainee, and per-
mission is obtained to audio-record the session. The evaluator arrives at the meeting early
and sits in the back of the room to be unobtrusive. The trainee introduces the evaluator to
the group members at the beginning of the meeting and tells them her purposes for being
there (and for audio-recording the meeting). The evaluator carefully observes the trainee’s
behavior during the meeting and takes notes, which she later expands. Descriptive evalua-
tion is time consuming and often impractical with large numbers of learners. As with rating
scales, a degree of subjectivity can easily, and often unknowingly, find its way into an evalua-
tion report. But when carefully prepared, an evaluator can gather valuable cumulative data
on the performance of an individual. Similarly, by observing a sample of former trainees per-
forming on the job, the evaluator can make more informed judgments about the adequacy
of the instruction overall.
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Indirect checklist/rating measures In some instances, it is not feasible to observe behavior
directly. Often the reason is cost. For example, in a course designed to teach individuals how
to make more effective presentations at conferences and meetings, it may prove too expen-
sive for the evaluator to attend the presentations of enough former students to make valid
judgments about their performances. In other situations, direct observations are impractical.
Common examples are courses designed to help people improve social interactions, inter-
personal skills, employee relations, and the like. The difficulty is that, short of following an
individual around during the day, the evaluator cannot be present when typical situations
requiring such skills arise. And, if the evaluator was present, the situations would proba-
bly become unnatural or artificial as a direct result. For example, suppose you and your
friend start arguing about whose turn it is to pay for lunch. Would you respond in a “natu-
ral” way if an evaluator was there specifically to observe your behavior? If direct observations
or assessments of behavior are not practical, the next best option might be to seek parallel
information from individuals who are present when former students typically demonstrate
the criterion skills. Another source of data might be reactions from the former students
themselves regarding the effectiveness of training for developing certain skills. Figure 12.8
displays items from such a survey. Several months following their completion of a corpo-
rate training course on making effective presentations, participants were asked to rate the
helpfulness of specific course features for improving the quality of subsequent presenta-
tions. Instrument development essentially involves identifying, from the course objectives
and materials, the criterion performance and the enabling (or component) skills involved.
The skills/behaviors are then listed for evaluation by students using a conventional rating
scale format.

Another indirect measure would be ratings or checklists submitted by individuals who
work or interact with the former students in situations in which the target skills are likely to
be exhibited. Figure 12.9 illustrates this type of instrument, as employed in the presentation
skills evaluation referred to earlier. The instrument was developed by identifying component
and criterion skills for the course. The skills were then listed, with accompanying five-point
rating scales for judging frequency of practice by the student, as observed by the respondent.
In the actual evaluation (Morrison & Ross, 1991), respondents were managers, peers, and
subordinates who worked with corporate trainees who had completed the presentation skills
course.

FIGURE 12.8
Job-Based Survey

Skills Degree of Use

Not at all Some A great deal

Reducing nervousness before presenting ◽ ◽ ◽
Reducing nervousness while presenting ◽ ◽ ◽
Improving planning ◽ ◽ ◽
Improving organization ◽ ◽ ◽
Improving interruptions ◽ ◽ ◽
Maintaining proper pacing ◽ ◽ ◽
Using visual aids ◽ ◽ ◽
Responding to questions ◽ ◽ ◽

Source: Copyright © 1991 The Dow Chemical Company. Used with permission.
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FIGURE 12.9
Job Application Survey

Item Always
Most of
the time Sometimes Never

Does not
apply

1. This individual uses a PowerPoint presentation or
other visuals to communicate ideas.

◽ ◽ ◽ ◽ ◽

2. This individual uses PowerPoint slides to
summarize main ideas.

◽ ◽ ◽ ◽ ◽

3. It is evident that this individual has spent time
preparing and rehearsing the presentation.

◽ ◽ ◽ ◽ ◽

4. This individual incorporates graphs or pictures to
emphasize the points he or she wishes to make.

◽ ◽ ◽ ◽ ◽

5. This individual begins a talk with a statement of
the purpose and expected outcome to focus the
audience’s attention.

◽ ◽ ◽ ◽ ◽

6. This individual emphasizes the main points of the
presentation.

◽ ◽ ◽ ◽ ◽

7. It is easy to follow the logic in this individual’s
presentations.

◽ ◽ ◽ ◽ ◽

8. This individual uses personal examples or
analogies to explain a point.

◽ ◽ ◽ ◽ ◽

9. This individual identifies the benefits of
implementing the presented idea.

◽ ◽ ◽ ◽ ◽

10. This individual arranges the room appropriately
(e.g., seating, temperature, projector and screen)
before the participants arrive.

◽ ◽ ◽ ◽ ◽

11. The presentations this individual makes have the
appropriate level of detail needed for the audience.

◽ ◽ ◽ ◽ ◽

Source: Copyright © 1991 The Dow Chemical Company. Used with permission.

Portfolio assessments Performances frequently culminate, by design, in the creation of
tangible products. Examples include paintings, essays, poems, musical compositions, and
pottery. The nature of these products changes over time as a function of the students’
experience and of the situation. Thus, examining only one sample (e.g., an essay on
Thomas Jefferson written in a composition class) may provide a very limited view of the skills
acquired from a composition class. Portfolios represent a form of “authentic testing,” which,
as described in Chapter 11, is an assessment of performance in realistic contexts (Mullin,
1998: Osterlind, 2009). As described by Arhar, Holly, and Kasten (2001), portfolios are “a
carefully selected, constructed, and narrated collection of work pertaining to a special topic”
(p. 21). As a result, the teacher and the student can examine actual work products together
to determine effort, improvement, ability, and quality. In the same manner, portfolios can
also be used to illuminate strengths and needs in the instruction itself.

Procedure
1. Involve students in selecting samples of their work for the portfolio.
2. Update the portfolios over time so that improvements or changes in the quality of

the work may be noted.
3. Based on instructional objectives, identify criteria for judging the work. For

example, for evaluating a portfolio of writing samples, such criteria might include
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organization, expression, use of a topic sentence, correct grammar, and correct
spelling.

4. Identify the evaluation mode. Possible modes, which may be used separately or in
combination, include checklists (yes/no), rating scales (e.g., poor, average, supe-
rior), rubrics, and comments (e.g., “shows good effort, but lacks fundamentals”).

By examining group results for different criteria at various times of the year, the
designer can obtain useful information about how effectively skills are being applied. For
example, it may be found that carpentry students’ early work demonstrates very poor
routing skills, but later products show high proficiency in this area.

Suppose that you were evaluating a high school student’s portfolio in a science class.
What factors might compromise the validity of the score you assign? One could be the high
subjectivity of judgments being made. A second could be how the student’s products (also
called artifacts) were selected (do they represent best or typical work?). A third might be the
extent to which the student did the work independently. A fourth could be the limitations
of using fairly restricted scales (see Figures 12.3 and 12.4) to judge quality of performance
on complex tasks.

Compared with objective testing, portfolios provide a means of obtaining a richer,
more meaningful impression of what students are able to achieve, but perhaps at the risk of
some measurement precision. By using each type of test to its best advantage, evaluators and
designers can increase the depth and range of information obtained about student learning.

Exhibitions For some types of instruction, the culminating products are best displayed in
a special type of performance before an audience. These performances, commonly called
exhibitions, are characterized by being public and requiring many hours of preparation.

Examples
Reciting poetry
Playing an instrument
Singing
Acting
Giving a speech
Performing a gymnastics routine

Procedure
Evaluating exhibitions requires using procedures comparable to those used for port-

folios and shares similar advantages and disadvantages relative to objective testing. Typical
procedures might include the following:

1. Identify skill behaviors and criteria based on instructional objectives.
2. Develop instruments such as checklists, rating scales, rubrics, or some combination

thereof to evaluate the performance.
3. Use criterion-referenced measurement by focusing on how well the student has

attained the desired level of competence for each skill.
4. Add comments to explain certain ratings, describe noteworthy events, and convey

overall impressions of the performance.

ATT ITUDES
Attitudes are private matters that can be inferred only through a person’s words and behav-
iors. The challenge of evaluating attitudes is compounded by two factors. First, a response



Trim Size: 8in x 10in Morrison465935 c12.tex V1 - 01/29/2019 7:51 P.M. Page 324�

� �

�

324 12 • Developing Evaluation Instruments

expressed by a learner on an attitudinal survey may be stated so as to be socially accept-
able, regardless of the individual’s actual feelings. Therefore, true sentiments may not be
conveyed. Second, outcomes of the most important objectives in a course may not become
evident until quite some time after the course is completed, which makes it impossible to
measure an attitude at the end of the study time. We sometimes hear students say something
like, “I hated that course and old Dr. Brazle’s lectures when I took it, but it really helped me
in Algebra II.”

Despite these limitations, there can be benefits from attempting to determine, at the
conclusion of a unit or portions of an instructional program, whether it satisfied attitudinal
objectives. At the same time, student attitudes provide formative evaluation data regarding
how positively different aspects of the course instruction are perceived.

Two Uses of Attitude Assessment
We commonly find two general categories of attitude assessments in formative, sum-
mative, and confirmative evaluations: evaluating instruction and evaluating affective
outcomes. These approaches are similar in their basic methods and instruments employed
(e.g., questionnaires, interviews, rating scales). What distinguishes them is their focus—the
instruction itself or desired affective outcomes of the instruction.

Evaluating the instruction In this approach, the interest is in determining how students
or trainees react to the instruction they have received—what they like or do not like and
their suggestions for improvement. The instruction, not the learner, is the focus. Exemplary
evaluation questions are these:

• Was the course material well organized?
• Did you have sufficient time to learn the material?
• What suggestions do you have for improving the manual?

Evaluating affective outcomes In the second approach, the learners and their feelings
toward certain ideas or behaviors are the focus. Of particular interest may be measur-
ing how much attitude changes as a direct result of the instructional program (using a
pretest–posttest design). For example, prior to a training for cafeteria workers, only 13% of
the participants agreed that working with gloves is an important hygienic practice. Following
the workshop, the agreement rate increased to 87%, which suggests that the training was
successful in promoting that view. Other examples include the following:

• Nurses’ attitudes toward showing empathy to patients
• Employees’ feelings about tardiness and absenteeism
• Police officers’ attitudes toward using force in stopping crime
• Students’ interest in visiting museums
• Home builders’ attitudes toward using cypress wood as a siding

As we will see, regardless of whether the focus is on attitudes toward the instruction or
attitudes toward behaviors and practices, a variety of data collection methods are available.

Observation/Anecdotal Records
Just as observation is useful for evaluating performance, it can provide a valuable source of
information about student attitudes. Observation is often carried out by the instructor while
learners are at work in their normal study or activity area. The instrument for recording what
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is observed can be a simple questionnaire, a rating scale, or an open-ended form on which
descriptions and comments are made as in an anecdotal record.

What you focus on during an observation will depend on the evaluation objectives.
Normally, there will be interest in how students react to the instruction—what holds their
interest, what loses it, and the like. Relevant attitudes will thus be conveyed in observable
behaviors such as attentiveness, affect (e.g., smiling, nodding in agreement, laughing), and
engagement (e.g., taking notes, answering questions, raising hands, etc.). Exemplary items
that might be included in an observer rating scale are the following:

Student Attitude Low Some High

Interest in lesson 1 2 3

Attentiveness to lesson 1 2 3

Active engagement 1 2 3

Positive affect (smiles, laughter) 1 2 3

Assessment of Behavior
Students may smile frequently and be very enthusiastic about the instruction but not transfer
their feelings about what is learned outside class. Consider, for example, a college-level art
appreciation class that is intended to increase students’ knowledge about and interest in
music, art, and theater. Although students might like the class very much, few may increase
their attendance at concerts, exhibitions, or plays as a result of it.

Positive attitudes toward instruction do not necessarily transfer to the subject, at least
to the extent that behavior is changed. The most powerful type of instrument for assess-
ing behavioral changes is direct measurement of learner activities. For example, 60% of
Ms. Leyton’s Algebra I students may elect to take Algebra II, whereas only 10% of Mr. Petza’s
students make that choice. A clear implication (assuming classes have similar makeups) is
that Ms. Leyton’s course is more successful in producing positive attitudes toward algebra.
Similarly, it may be found that 40% of the nurses in a particular health care facility volun-
tarily attend a workshop on cardiopulmonary resuscitation (CPR) methods, whereas 10% of
nurses in a neighboring facility do the same.

You could probably think of many examples for which such direct observation or mea-
surement would be very impractical. After all, evaluators cannot easily follow students around
to see what they do after class (e.g., how many visit the local art museum this month). In those
cases, the best alternative is to construct a brief questionnaire that asks students to supply this
information.

Practicing What Was Preached? Over the past several years, two of us have led an evaluation
study of a large school district’s systemic initiative to integrate technology into teaching and
learning (Morrison et al., 2017). A major evaluation question for this project concerns the
degree to which teaching practices are changing toward increased student-centered learning
facilitated by technology as opposed to more traditional teacher presentations. Of partic-
ular interest is student engagement in “21st Century” learning activities involving inquiry,
projects, cooperative learning, and realistic (“real-world”) themes. Although teacher surveys
and focus groups solicited self-reports and perceptions, we wanted to assess the teaching
practices directly through observation. For this purpose, we developed a tool, the Obser-
vation of Active Student Instruction in Schools of the 21st Century (OASIS-21), to capture
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FIGURE 12.10
Sample Results from OASIS-21 Observations

Teachers acting as coach/facilitator
Cohort One

Cohort Two

Baseline

Spring 2017

Baseline

Spring 2017

Cohort Three

Baseline

Spring 2017

Not Observed Rarely Somewhat/Occasionally Frequently Extensively

the frequency with which a variety of targeted teaching strategies were demonstrated during
lessons taught by different teachers. Sample results from the most recent evaluation report
showing multiyear patterns for different types of schools are shown in Figure 12.10.

Questionnaire/Survey
The most common means of assessing attitudes is through questionnaires or surveys. Such
instruments may include two types of items: (a) open-ended questions to which the learner
writes answers and (b) closed-ended questions with a number of fixed responses from which
learners choose the answer that best reflects their opinion. A variation of this latter type
consists of a longer list of alternatives from which the learner checks interesting or impor-
tant choices or rates the alternatives on a numerical scale. The decision to use open-ended
or closed-ended items (or some combination of the two) may depend on the time avail-
able to tabulate the replies. The open-ended type provides data that are time consuming to
analyze but may be more valuable in conveying learners’ feelings and the reasons for them.
Closed-ended questions are quicker to process and more reliable (i.e., objective) but limit the
depth and detail of expression. Examples of open-ended and closed-ended questionnaires
are provided at the conclusion of this section.

A rating scale is a modification of the questionnaire in which the learner replies to
a statement by selecting a point along a scale. The scale may be composed of two points
(yes/no), three points (e.g., agree/no opinion/disagree), or up to five points (e.g., very
often/quite often/sometimes/hardly ever/never). A commonly used scale is the five-point
Likert-type scale consisting of “strongly agree,” “agree,” “undecided,” “disagree,” and
“strongly disagree.” Here are some guidelines for writing questionnaire and survey items:
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1. Limit the number of rating scale points to a maximum of five or six. People usu-
ally have difficulty making finer discriminations. The younger the age group, the
more restricted the choices should be. For example, in surveying first-grade stu-
dents about their interest in reading, a simple yes/no scale should probably be used.
A comparable survey for sixth-graders might use a three-point scale of “agree, uncer-
tain, disagree.” For high school students, a five-point scale would be an option. The
more scale points, the greater the amount of information that will be obtained, but
the greater the chances of confusing the respondent.
Poor: Rate the organization of the course on a 10-point scale, where 1 = Very poor

and 10 = Very good.
Better: Rate the organization of the course on the following five-point scale, where

1 = Very strong; 2 = Strong; 3 = Somewhat (neither strong nor weak); 4 = Weak;
5 = Very weak.

2. Use verbal descriptors to define numerical rating points. Examples are as follows:
Rate the enthusiasm of clerical employees in the automotive division.

Low Average High
1 2 3 4 5

Rate the difficulty of the mechanical assembly for you.

Very easy Somewhat easy Average Somewhat difficult Difficult
1 2 3 4 5

3. Use rating points that are clearly separable and nonoverlapping.
Poor: How often do you play sports?

Never Occasionally Sometimes Often Frequently
1 2 3 4 5

Better: How often do you play sports?

Rarely/never Sometimes Frequently
1 2 3

Note that, even in the last case, the meaning of “sometimes” and “frequently” may
be ambiguous to students. Is twice a week “sometimes” or “frequently”? It would
therefore be preferable to define these categories objectively, such as “Rarely (less
than once a week),” “Sometimes (once or twice a week),” and “Frequently (more
than twice a week).”

4. Use clear and concrete language to express the idea to be rated.
Poor: There is adequate equipment in the office.
Better: I have the equipment that I need to do my office work.
Poor: The instructional strategy employed was beneficial.
Better: The teaching method used was helpful to me in learning the material.

5. Express only a single idea in each item.
Poor: I like working with my clients and my coworkers.
Better: Item 1. I like working with my clients. Item 2. I like working with my

coworkers.
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Interview
An interview allows learners to discuss their reactions toward instruction in more detail than
can be done on a survey or questionnaire. The questions can be either structured or unstruc-
tured. A structured interview has the advantage of being more controllable with regard to
time and content. An unstructured interview, on the other hand, may provide an opportunity
to probe more deeply to clarify learners’ responses as well as to follow up on unanticipated
responses that may yield new insights. The disadvantages are loss of control and increases

FIGURE 12.11
Sample Questionnaires, Rating Scales, and Interview Guide

Questionnaire (Open-ended)

(1) What is your general reaction to this topic? Comment specifically on the content treated, the way it was
taught, your participation, and any other aspects that you feel are relevant.

(2) In your opinion, what was the greatest strength of the teaching approach used for learning the material
on this unit?

Questionnaire (Closed-ended)
Select the response on each item that best reflects your reaction.

(1) Learner interest
a. I feel this topic challenged me intellectually.
b. I found the material interesting but not challenging.
c. I was not stimulated very often.
d. I do not feel the topic was worthwhile.

(2) Topic organization
a. I could see how the concepts on this topic were interrelated.
b. The instructor attempted to cover only the minimum amount of material.
c. I didn’t know where the instructor was heading most of the time.

Rating Scale
1. Did you have any difficulty or trouble operating the equipment?

__________No __________Yes Comment:

2. How do you rate the self-study activity as a learning experience?
1 2 3 4

Not useful at all Minimally useful Moderately useful Highly useful
3. How demanding was the format used in the experimental unit compared with that in a conventional unit?

__________More demanding __________About equal __________ Less demanding
4. Indicate your feeling about the value of wearing goggles for safety on your job:

1 2 3 4 5
No value Some value Very high value

Interview Guide

(1) What is your reaction to the value of the unit you have just completed?
(2) How would you rate the amount of assistance that the instructor and the assistants provided you outside

the discussion sessions?

__________None __________Low __________Some __________Sufficient __________Excellent

Comments:

(3) Do you feel the criteria adopted by your instructor for assigning letter grades in this unit were fair to you?
If not, why not?

(4) What suggestions do you have for improving the activities you completed for this topic?
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in time spent. It is generally valuable to audio-record interviews, but be sure that the inter-
viewee approves of this. Another important decision is whether to conduct interviews with
individuals or with groups (sometimes called “focus groups”). We have found both to be
valuable, but the choice of one over the other may depend on the respondents’ comfort
with one another and sensitivity about the issues. A question such as “Is Ms. Hanley a good
boss, in your opinion?” may create quite a bit of reticence in a group setting. It may also be
difficult for the evaluator to capture the consensus of a response when several people offer
diverse opinions (Creswell, 2002). On the other hand, focus groups may be much more
lively and informative than individual interviews because of respondents’ interactions with
one another from diverse perspectives. For further descriptions of the various instruments,
including their benefits and limitations, see the references for this chapter.

Examples of questionnaires, rating scales, and an interview guide appear in
Figure 12.11.

S U M M A R Y

1. The selection or development of evaluation instruments begins with a reexamination of
the evaluation questions and the types of outcomes they assess: knowledge, skills and
behavior, and/or attitudes.

2. Critical to the assessment of cognitive outcomes is the matching of test items to the level
of learning specified by objectives.

3. Objective tests, such as multiple choice, true/false, and matching, have the advantage
of being easy to grade. Their disadvantage is their restriction to assessing recognition
learning and lower levels of learning than problem-solving and essay tests.

4. Fill-in-the-blank tests have the advantage over multiple-choice tests of assessing recall
rather than simply recognition. Other constructed-response tests—such as short answer,
essay, and problem solving—have the advantage of assessing higher levels of learning
(e.g., application, analysis, and synthesis) but the disadvantage of being difficult to grade
reliably.

5. Evaluations of performance frequently focus on both process (i.e., the behaviors that lead
to an outcome) and product (i.e., the outcome).

6. Alternative means of assessing skills and behavior are direct testing, analysis of naturally
occurring events, ratings of performance, anecdotal records, indirect checklist/rating
measures, portfolio assessments, and exhibitions.

7. Attitudes cannot be directly measured but must be inferred on the bases of learners’ ver-
bal reports and behaviors. Common means for assessing attitudes are anecdotal records,
observation of behavior, questionnaires, and interviews.

T H E I D P R O C E S S

The evaluator of instruction needs first and foremost to put the cart behind the horse by
using course objectives (and associated evaluation questions) as the foundation for selecting
evaluation instruments. Often, novices apply the reverse process by selecting attractive or
convenient instruments first and then “force fitting” the evaluation questions to the resultant
data. If the questions focus on knowledge, objective tests might be appropriate. If the focus
is application or synthesis, then constructed-response or problem-solving tests might be the
best choice. If the focus is on performance, then direct or indirect testing of actual skills
might be preferred.
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Second, in addition to the evaluation questions, practical constraints such as available
resources, accessibility to trainees and testing contexts, and costs must be considered in devel-
oping evaluation instruments. A small design project with a limited budget may not be able to
support on-the-job assessment of trainees by external evaluators. A third factor to consider is
the type of evaluation to use. Formative evaluations tend to make greater use than summative
or confirmative evaluations of measures that deal with attitudes and behaviors associated with
receiving the instruction. The latter types of evaluation, in turn, place greater focus on mea-
sures of learner knowledge and skill. Whatever instruments are selected and developed, all
must be properly validated and administered correctly. An old expression used by computer
programmers is “garbage in, garbage out.” The same applies to evaluation. Any weak link in
the chain, such as a poorly constructed multiple-choice test or an unreliable performance-
rating process, can result in incorrect decisions being made about the instruction.

Because learning and performance are complex processes, experienced evaluators
avoid putting all their eggs in only one or two baskets. Multiple evaluation instruments pro-
vide a richer and more reliable (i.e., “triangulated”) impression of instructional outcomes.

Lean Instructional Design
Before making a decision to go lean on the assessment step, one should consider the pur-
pose. The assessment can show the success (or failure) of your instruction. Thus, the assess-
ment data are a must to sell your design process to the decision makers.

One method to shorten the time frame is to develop test items rather than objectives.
If you are comfortable doing a mental translation of the test item into an objective, then the
process might save some time. Similarly, another member of the team can also develop the
assessments as the materials are being developed to shorten the time frame. Regardless, you
want to avoid developing recall items as a quick solution to the lack of time or resources.

A P P L I C A T I O N S

Given your known expertise in developing evaluation instruments, other designers fre-
quently come to you with their questions. Here are several about which they would like your
ideas today:

1. I am evaluating a training unit for Eagle Department Store employees on dealing
with customer complaints. Most of the training involves simulated practice with
instructor feedback. What type of testing approach (e.g., multiple-choice versus per-
formance) should I emphasize and why?

2. I am evaluating a training unit that teaches automobile service technicians how to
use new computer-based diagnostic equipment. Should I use portfolios as my pri-
mary evaluation instrument?

3. I am evaluating employee reactions to the “refresher training” courses at Airways
Express, a large package-delivery company. The climate is fairly tense in this com-
pany because of downsizing. Should I use individual or group interviews?

A N S W E R S

You might have replied to each question as follows:

1. Given that the training mostly involves practicing skills, it doesn’t seem as if using
multiple-choice or other objective-type testing would be very appropriate. Rather,
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you would want to focus on setting up practice situations either in simulated or real
contexts. In a simulated context, particular scenarios might be created by actors to
rate trainees on their reactions. In a real context, trainees would be rated based on
how they react to situations that arise naturally. Other possible measures would be
analysis of naturally occurring events (e.g., customer commendations or complaints
about the trainee) and indirect analysis by checklist or ratings by those who work
with the trainees.

2. Portfolios showing examples of prior work would not appear a good choice as a
primary measure. The service technicians are performing very specific functions
using new computer equipment. Direct or indirect performance testing would be
far more preferable.

3. Individual interviews typically would be preferable because of the negative climate;
that is, the employees may be reticent about expressing their feelings in front of
their coworkers.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

You began to think about test items during your initial meeting with the subject-matter
expert. As the subject-matter expert articulated the instructional tasks, he also assisted in
identifying appropriate criteria for each objective.

Identifying the instructional content, specifying the objectives, and preparing the test
items are often done simultaneously. Alternatively, a number of experienced instructional
designers begin the design process for tasks having clear assessment targets by asking the
subject-matter expert to create the test items first—before developing the task analysis or
writing the objectives. The designer then builds the task analysis and the objectives from the
test items.

Before writing the test items, however, you consider the purpose of the test. You want
to use the test to ensure that the learner has demonstrated mastery of the objectives and to
guide revisions to improve the effectiveness of the instruction. Thus, as reviewed in prior
sections of this chapter, the designer must be knowledgeable about the course objectives
and types of learning outcomes desired. The human resource department, however, sees
the purpose of the test as providing documentation to demonstrate that the organization
has met state and federal requirements (i.e., Occupational Safety and Health Administration
regulations).

The point is that a single test often serves multiple purposes for different audiences.
Next, you think about what type of test questions to develop. You want the test to be

easy and quick to score, and you want one test that can be used for both the classroom
and web versions of the instruction. You decide on using mostly multiple-choice items and
a few true/false questions. The one exception is that the classroom version will include a
performance checklist for the hands-on activity involving the actual use of fire extinguishers.
The checklist will provide the documentation to demonstrate compliance with government
regulations for those employees for whom the training is mandatory.

Here are some test items that you have constructed.

Objective 1

1. The three components necessary to start a fire are
a. oxygen, heat, and an ignition source.
b. oxygen, heat, and a fuel source.
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c. oxygen, a fuel source, and an ignition source.
d. heat, a fuel source, and an ignition source.

Objective 2

2. Paper, wood, cloth, and trash are examples of fire class
a. A
b. B
c. C
d. D

3. An example of a Class B fire source is
a. cardboard.
b. paint thinner.
c. a tungsten lamp.
d. a foam pillow.

Objective 3

4. A fire extinguisher that has a cone-shaped nozzle is a __________ extinguisher
a. water-type
b. dry-chemical
c. carbon dioxide
d. multipurpose

Objective 4

5. An appropriate extinguisher to use for a grease fire is a __________ extinguisher
a. water-type
b. dry-chemical
c. wet-chemical
d. sulfur dioxide

6. A water extinguisher may be used to fight an electrical fire.
__________ True
__________ False

Objective 5

7. If a fire is small, but you are not sure what is burning, you should evacuate people
from the building and
a. do not attempt to fight the fire.
b. use an ABC Class extinguisher.
c. use the fire hose.
d. use a wet-chemical extinguisher.

Objective 6

8. A fire extinguisher should be aimed at the
a. base of the fire.
b. center of the flames.
c. top of the fire.
d. Any of the above would be equally effective.
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9. Aim the fire extinguisher at one spot.
__________ True
__________ False

Example of Performance Checklist
__________ Simulates pulling fire alarm or calling 911
__________ Verbally identifies what is burning (simulated paper; simulated grease)
__________ Selects appropriate class of fire extinguisher from among water-type,

dry-chemical, and carbon dioxide
__________ Verbally identifies personal escape route
__________ Verbally states whether fire is spreading or remains localized
__________ Remains a safe distance from the fire
__________ Aims extinguisher at the base of the fire
__________ Sweeps discharge of extinguisher from side to side
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Using Evaluation to Enhance
Programs: Conducting
Formative and Summative
Evaluations

GETT ING STARTED
You receive a contract from a software firm to evaluate a series of computer-based instruc-
tional units for teaching high school geometry. The units are still in draft stage, with
the expectation that they can be revised based on the results of the evaluation. Using
the eight-step model (see Figure 13.1), you determine the purposes of the evaluation,
conduct an analysis of the audience, identify issues (questions and objectives), determine
available resources, identify the evidence that will be needed, specify and implement
data-gathering techniques, conduct the data analysis, and write and present reports of the
findings. To address the main interests of the stakeholders (i.e., the software developers),
you decide to employ small-group trials in which students work through the materials, give
“think-aloud” reactions and other feedback, and take unit achievement tests. You also use
two subject-matter experts (SMEs), three high school geometry teachers, and one computer-
based instruction (CBI) design expert to give impressions of the accuracy and quality of the
content and user interface. Based on qualitative and quantitative analyses of the multiple
data sources, you prepare a report detailing results and making specific recommendations
for improving various parts of the units. One of the managers in the software firm criticizes
your evaluation for “failing to prove whether the units actually increase learning.” She
further wants to know why you didn’t use a control group. How would you respond to the
manager’s concern?

334
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QUESTIONS TO CONSIDER

‘‘At what stage of instructional development does formative evaluation begin?”

‘‘How can formative evaluation results be used to improve instruction?”

‘‘How can an instructional designer provide evidence that systematic instructional
planning does pay off?”

‘‘What is the actual cost of an instructional program?”

‘‘How can a training program be valuable if it doesn’t directly produce income for the
company?”
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FIGURE 13.1
Steps in Planning Formative Evaluations.

• Purpose
Why is the evaluation being conducted?

• Audience
Who are the target recipients of the evaluation results?

• Issues
What are the major questions/objectives of the evaluation?

• Resources
What resources will be needed to conduct the evaluation?

• Evidence
What type of data or information will be needed to answer the evaluation questions?

• Data-Gathering Techniques
What methods are needed to collect the evidence needed?

• Analysis
How will the evidence collected be analyzed?

• Reporting
How, to whom, and when will the results of the evaluation be reported?

Source: Adapted From Gooler (1980)

In Chapter 11, we differentiate between the three broad categories of evaluation—
formative, summative, and confirmative—used by instructional designers. Now that you have
a better understanding of the functions of evaluation as well as instrument construction, we
turn to the procedures for conducting each type of evaluation.

A BASIC MODEL FOR FORMATIVE EVALUATION
Formative evaluations are used to provide feedback to designers for making course
improvements (Sterbinsky & Ross, 2005). These evaluations take place as instruction is
“forming,” and thus they precede the development of the final version of the instructional
unit or course. As is true for the design of instructional material, formative evaluations
must be carefully planned to be effective. To help structure the evaluation planning, Gooler
(1980) suggests the eight-step approach summarized in Figure 13.1. Each of the steps is
examined next.

Purposes
The first step in conducting the evaluation is to determine its purposes. Are the purposes to
improve the materials, determine time requirements, or satisfy administrative requirements
of the corporation or institution? Perhaps the most important question is whether an evalu-
ation is really needed. Suppose, for example, that you are asked to evaluate a simulation on
basic electricity. After questioning the course administrators, you discover that the unit can-
not be changed without the software being rewritten. You further determine that there are
no available funds to pay for new programming. You now question if the evaluation results
cannot be used to make changes, is this really the best time for an evaluation?

The purposes of the evaluation are usually defined through consultation between the
evaluator and the stakeholders of the course or program. As the name implies, stakeholders
are individuals who have a stake, or vested interest, in the instruction. They might include
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company or school administrators, course vendors, training professionals, and/or teachers
or trainers. Whether you are part of the organization or an external evaluator hired by it,
understanding what the stakeholders expect from the study will be critical to its success
and usefulness.

Audience
An additional part of the initial planning is to determine the intended audience(s) for the
evaluation results. Will they be managers, teachers, course developers, funders, or a com-
bination of several groups? Depending on who the primary audience is, different types of
information will probably be collected and reported. Clearly, instructors will be better able
to use evaluation results dealing with the delivery of instructional material than results on
the readability of the study guide; the study guide author, however, would have the oppo-
site need. The key target audience(s) will usually be identified in the initial discussions with
key stakeholders.

Issues
As is the case for designing instruction, specifying objectives provides the foundation for the
evaluation process. Now that you know the overall purposes of the evaluation (step 1) and the
primary audience (step 2), what specific questions need to be answered? Is there an interest
in student attitudes, learning gains, or the quality of certain materials? Once defined, the
evaluation objectives determine what information sources (i.e., data collection instruments)
and analyses are needed to answer the questions of interest. Evaluation objectives may be
written as questions or statements. Examples using the question structure are as follows:

• After receiving the instruction, to what degree of proficiency can students correctly
enter the data into the spreadsheet?

• Which exercises in the recycling unit do students find most understandable and least
understandable?

• How helpful do students perceive the diagrams?
• On average, how long does each practice unit take to complete?
• Do SMEs regard the instructional material as accurate and well designed?

If a statement format is preferred, the first two examples might be rewritten as follows:

• To determine students’ accuracy, following the instruction, in entering the data into
the spreadsheet

• To identify the exercises in the recycling unit that students find most understandable
and least understandable

Resources
Given the evaluation objectives (step 3), what resources are needed to address each? In
the previous example, objective 1 implies the need for students to be tested, the need for
computers and spreadsheets for the students to use during testing, and the need for key-
boarding test(s) for measuring the degree of change from pre- to postinstruction. Objective
2 also involves gathering data from students, but this time using a survey or interview to



Trim Size: 8in x 10in Morrison465935 c13.tex V1 - 01/29/2019 7:51 P.M. Page 338�

� �

�

338 13 • Using Evaluation to Enhance Programs: Conducting Formative and Summative Evaluations

determine the exercises they most and least prefer. The resources needed therefore differ
from objective to objective. Common types of resources include these:

• Trainees/students
• SMEs
• Instructors
• Data collection and analysis instruments
• Copies of materials
• Physical facilities and equipment

Evidence
In conjunction with identifying resources, careful consideration must be given to the types
of evidence that will be acceptable for addressing the evaluation objectives. For objective
1 in our example, we obviously want to obtain keyboarding scores. But will scores from,
say, five students on one test suffice, or will additional students and/or multiple testings be
required? For objective 2, thought must be given to the type of student reporting (in react-
ing to the exercises) that will be most valid and informative. We might be skeptical, for
example, about the validity of impressions conveyed in an interview immediately following a
difficult final exam. In deciding what will constitute acceptable evidence, the evaluator and
the stakeholders may want to consider these points:

• Sample size
• Objectivity of the information sources
• Realism of the testing context
• Degree of control in the testing context
• Need for formal statistical reporting
• Reliability/validity of SME reviews

Data-Gathering Techniques
This step involves making final decisions about the instrumentation and data collection
methods to be employed. Two key, and often opposing, factors need to be weighed: precise
measurement versus feasible or practical measurement. For example, in planning a forma-
tive evaluation of a carpentry training program, the designer initially elects to rate actual
projects that students complete on the job. But once the practical problems of identifying
and validly assessing actual projects are considered, it is decided instead to employ a con-
trolled assessment, specifically, a cabinet door of a specified design and size completed at
the training site. Similarly, to reduce time and cost, planned interviews with 30 students may
be reduced to include only 10 students. Or perhaps the designer may substitute an inter-
view for a questionnaire when he or she considers that the former provides opportunities to
probe for more in-depth explanations but is more time consuming.

The data-gathering techniques available discussed in the two previous chapters
include performance tests, written tests, observations, ratings, questionnaires, interviews,
portfolios, and exhibitions. At this stage, the designer should consider the advantages
and limitations of each for addressing the evaluation objectives as well as the resources
necessary for each. In Chapters 11 and 12, we recommend the use of multiple measures to
increase validity (through the triangulation of findings across measures) and the provision
of as much relevant information as feasible. Cognitive and constructivist paradigms have
increased awareness about obtaining data regarding learning processes as well as products
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(Henrie, Halverson, & Graham, 2015; Kay & Knaack, 2009; Kay, Knaack, & Muirhead,
2009; Ross & Morrison, 1995). By knowing about processes—how instructional material is
used—designers are in a better position to interpret products (i.e., outcomes) and thereby
improve the material.

Analysis
Once the data are collected, the next step is analyzing the results. If the term analysis con-
jures up thoughts of complex statistics and formulas, reflect again on the main purpose of
formative evaluation. It is to provide usable information for designers to improve instruction.
Thus, the questions of interest are often best addressed by straightforward and fairly simple
descriptive analyses. These types of analyses generally tell us how students performed on or
reacted to a particular lesson. Typical analysis procedures include the following. Note that
the first three are quantitative (i.e., involve numerical indices), and the fourth is qualitative
(i.e., involves impressions); both types of analyses are discussed later.

• Frequency distributions
• Frequency graphs or histograms
• Descriptive statistics, such as percentages, means, and medians
• Listing of actual comments made by respondents

Figure 13.2 shows a frequency distribution and descriptive statistics for a class on a unit
achievement test (maximum score = 100%). Note that the bars on the graph represent the
number (i.e., frequency) of scores obtained within 10-point intervals (20–29, 30–39, etc.).
From the distribution, it is clear that performances were quite spread out (range = 75) and

FIGURE 13.2
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also somewhat low for many students (mean = 68.1). Although it is possible that these are
desirable performances for this unit (i.e., it may be very difficult material), chances are that
the designer will not be satisfied and will conclude that the instruction needs to be revised.

In many cases, an introductory-level knowledge of statistics will suffice for complet-
ing the data analysis. If more complex analyses are required, the designer can always seek
assistance from a statistical consultant. Although traditional views of data analyses denote
graphs, tables, numbers, and probability values, today’s educational evaluators may find that
they depend just as much (or more) on qualitative analyses. These types of analyses involve
categorizing, interpreting, and, in general, “making sense” out of subjective data such as
observations of instruction or student learning, interview responses, and open-ended survey
responses. Qualitative researchers who are collecting data for scientific study and intended
wide-scale dissemination of results will want to invest considerable effort in ensuring high
reliability in their methods, inferences, and conclusions. Consequently, the thorough and
systematic procedures for qualitative data analysis recommended by such authors as Miles
and Huberman (1994) should be followed. The qualitative evaluator of instruction will also
want to ensure valid conclusions but may, because of time constraints and project needs, use
a more practical, less rigorous approach. Key strategies should include the following:

• Reviewing notes and transcripts to extract major categories or themes (e.g.,
“The most common concerns about the training unit were inadequate length, poor
readability of materials, and lack of relevance of the unit on reflective listening.”)

• Providing a sense of the saliency or importance of the themes (e.g., “The inadequate
length of the training was a critical weakness, as conveyed by the majority of trainees;
only several, however, were concerned about the readability of materials.”)

• Conducting “member checking” by having respondents review and validate, where
feasible, your description and interpretation of what they said

• Providing tables that present typical responses or a complete listing so that stake-
holders in the instructional design (ID) might review them

• Having more than one person participate in the data analysis so that reliability can
be checked and increased by consensual agreement

Reporting
The evaluation effort will generally be of little value unless the results are disseminated to
individuals involved in the instructional unit or course (e.g., instructors, administrators, or
designers). The most common means is the evaluation report. There is no single, standard
reporting format; in fact, the best strategy is to adapt the report to the primary target audi-
ence with regard to content and style of writing. A “typical” report, however, is likely to
include most or all of the following sections:

I. Executive summary (typically, a three- to five-page synopsis)
II. Purposes of evaluation

A. Evaluation objectives
B. Description of target course/unit

III. Methodology
A. Participants
B. Instruments

IV. Results
A. Analyses
B. Findings

V. Conclusions and recommendations
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A second common dissemination approach is oral reporting. Depending on the
context, such reports may be formal presentations, group meetings, or one-to-one discus-
sions. Keep in mind that, whatever the form of reporting, the overall goal of formative
evaluation is to recommend and make changes (as suggested by the results) to improve
instruction. Formative evaluation results are unique to the particular project and thus will
have limited generalizability to projects outside the same educational context or curriculum.

TYPES OF FORMATIVE EVALUATION
As just described, the initial planning clarifies the purpose(s) of the evaluation and the
target audience(s) for receiving the evaluation results (e.g., the design team, funders,
potential clients, etc.). These decisions then dictate the evaluation approach that is most
appropriate for the particular project. According to Flagg (1990), the most commonly
used evaluation approaches can be classified into four categories: connoisseur-based,
decision-oriented, objectives-based, and public relations–inspired studies.

Connoisseur-Based Studies
A connoisseur-based study employs SMEs and other appropriate consultants (e.g., media
and design experts) to examine the instruction and give opinions regarding, for example,
(a) organization and flow, (b) accuracy of content, (c) readability, (d) representation of cur-
rent best practices, and (e) overall effectiveness. An important part of the expert’s report is
any recommendation for revising the instruction where improvements are needed. In using
expert review, the experts are assumed to be competent and interested in the evaluation task.
Important tasks for the designer are to determine the number and types of experts needed,
the particular individuals who will fill these slots, and the best time(s) in the evaluation pro-
cess to involve each. Expert review can provide valuable information for refining instruction.
However, an important limitation of connoisseur-based studies is that so much depends on
the biases and experiences of the selected experts. Remember, experts in a subject area are
not necessarily knowledgeable about instruction and learning. Therefore, it is not advisable
to blindly follow a recommendation that you question without seeking other opinions or
data sources. Keep the expert’s concern in mind, but do not make changes in the screen
design without further evidence.

It is also important that the expert be willing and able to provide accurate and objective
feedback. In this regard, consider the situation described in the Expert’s Edge section.

Expert’s Edge

Never Let a Fox Guard the Henhouse Even If He Claims to Be a
Vegetarian
The workshop had been designed by a well-known training organization and followed a sys-
tematic product realization process. The process included several “gates,” each of which
specified a formative evaluation requirement. Early gates required reviews by SMEs, clients,
and instructional designers, whereas the penultimate gate required a formal field trial. By all
accounts, the workshop passed each gate with flying colors. The problem was, however, that
participants’ feedback on the workshop was not as positive as the client had hoped, and
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the work products participants created as a result of the workshop lacked the connection
to business results the client had intended. Further investigation revealed that the formative
evaluation process, although it had been followed to some extent, had been co-opted. In the
interest of meeting the target dates in the project plan, “friendly” SMEs and client represen-
tatives had been selected for the reviews, and the instructional design review had been done
by the project manager. Furthermore, the field trial was actually a run-through of workshop
materials not before representative members of the target audience but before a small group
of the project manager’s colleagues. Conversations with those involved in the development
of the workshop showed no malicious intent; as a matter of fact, there was no real conscious
awareness that the process had been subverted. Eventually, the workshop was redesigned
following a more stringent process. But considerable damage had been done, and because
of the rework required, the financial cost was significant. Reputations were sullied, client trust
was weakened, work was reassigned, and jobs were lost.

Formative evaluation can take many forms, and it can follow varying degrees of formality.
Despite immediate pressures to the contrary, formative evaluation need not be incompatible
with speed or staying within the budget. But formative evaluation is an essential element of our
profession, and ultimately we bear the responsibility to our clients and to ourselves to conduct
these activities with rigor and discipline. Here are some actions you might take in this regard:

• Build the time and cost of formative evaluation into your project plans. Make sure
your clients and management understand in their own terms the value of formative
evaluation.

• Design formative evaluations so that subversion is unlikely—use outside evaluators
and employ audits or evaluation panels, for example.

• Develop and strive to maintain a set of personal standards by which your work can
be known.

• Create an atmosphere where the truth can be told.
• Walk away from projects where your standards cannot be upheld.

Robert Bowman is an instructional development and evaluation manager in the Lucent Technologies Learning and
Performance Center. His current assignment focuses on assessing the impact of leadership development programs and
converting leadership development programs to technology-based systems. His work has included a broad range of
needs assessment, instructional development, and evaluation assignments.

Decision-Oriented Studies
Decision-oriented studies are designed to provide information related to particular questions
about the instruction. Example concerns might include these:

• Does the lesson require too much time to complete?
• Is the number of practice examples adequate?
• Are prerequisite math skills required?

Given these questions, the evaluator then designs specific measures and procedures
to address each. Decision-making evaluations are naturally most valuable when program
changes are still feasible and economical, and the essential questions can be easily and
accurately defined. The limitation of decision-making studies is that their results are usu-
ally descriptive, not prescriptive. That is, they tell us how the instruction is working but not
what to do to make it better.
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Objectives-Based Studies
A third category of formative evaluation approaches involves investigating how well the
instructional program is achieving its objectives. The basic methodology therefore resembles
that employed in summative and confirmative evaluations (discussed later in this chapter)
by assessing the amount of progress students have realized from completing the instruction.
Formative evaluation uses objectives-based studies for improving the instruction when
outcomes fall short of goals.

Objectives-based studies frequently employ pretest–posttest designs that measure
gains in achievement and attitude. Their main limitation is the same one noted earlier
for decision-making studies: The findings by themselves provide limited direction for
making improvements. For that reason, it may make sense to combine expert opinion
(i.e., connoisseur-based study) with the objectives-based results.

Public Relations-Inspired Studies
By making evaluation results known to targeted individuals, public relations–inspired studies
are used to solicit financial support or backing for a project. An example comes from one
of the authors’ recent experiences in trying to obtain funding from a private foundation
to support an elementary school reading program. By conducting a formative evaluation
of a pilot version of the program, he was able to present preliminary data that convinced
the foundation representatives of the program’s potential. More recently, two of the authors
(J. Morrison and S. Ross) conducted a formative evaluation of a computer-integration initia-
tive in a large school district, where there were disagreements among the school board and
district leaders regarding funding priorities. Our report, which showed positive reactions
by teachers, students, and other stakeholders toward the first-year initiative, resulted in the
decision to continue the program and expand the evaluation to classroom observations and
student achievement in Year 2.

Most studies will employ combinations of two or more of these orientations, depending
on the evaluation objectives. For example, in evaluating a new mathematics program for
lower achieving children, the designers might (a) employ experts to review the instructional
materials (category 1), (b) administer surveys and use observation techniques to answer
questions about the implementation (category 2), (c) administer achievement pretests and
posttests to assess the level of reading improvement demonstrated by student participants
(category 3), and (d) publicize the latter results to obtain additional funding for the
program (category 4).

Quick-Turnaround Evaluation Studies
With the rapid proliferation of technology-assisted instruction in K-12 settings, higher
education, and corporate training, an emerging type of formative evaluation is the
“quick-turnaround evaluation study” (QTES). This label has not been popularized in the
literature (at least not yet) but we are invoking it here for convenience, to represent a genre
of studies, sometimes called “pilots” (Ary, Cheser Jacobs, Sorenson Irvine, & Walker, 2014)
or short-cycle evaluations (Kelly, Lesh, & Baek, 2000; Rackham, 1973), akin to the formative
evaluation aspect of “rapid prototyping” (Jones & Richey, 2000). Whatever name is used,
the goal is to obtain answers swiftly, efficiently, and economically. Typically, QTES will be
employed when an instructional program is in advanced stages of development but still
malleable for refinements in the core instruction and in supplementary components such
as training and user support.
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Picture a situation where a school district is interested in acquiring ed-tech programs
for use as supplementary instruction in class and after school. Based on a needs analysis
(Chapter 2), district leaders prioritize middle school math and Algebra I as key areas for this
support. A search for existing products and support for their effectiveness identifies two math
programs and one Algebra I program that appear promising and within budget. Acquiring
one or more of these programs will be highly consequential. Aside from procurement and
maintenance costs, teachers will need training in using the programs and integrating them
with existing lessons and regular teaching practices. And, what if students react negatively to
the program or, worse, perform lower than in the past? Good results reported somewhere
else or in a journal article hardly offer sufficient assurances.

QTES could offer an attractive solution. Their key attributes are yielding fairly imme-
diate results, being easy to conduct, and having little cost. The key components are:

• Teachers in one or more schools agree to try out a program for part of a year (e.g.,
10–14 weeks).

• The designer provides the program and associated routine supports (e.g., training
manual, online training, helpline, etc.)

• The evaluator (external or district, but not the designer) collects data on program
usage, teacher reactions on a survey and in interviews, student reactions in interviews
or focus groups, and student achievement.

• The evaluator analyzes and synthesizes the results in a report, with focus on the appar-
ent fit of the program with the schools’ identified needs and its “potential” for more
formal use and scale-up.

In this short and first-time tryout with likely a small and select sample of students, the
goal is not to prove efficacy or effectiveness of the design (see summative evaluation section).
Rather, it is to provide both the consumer and the designer a realistic taste of implementa-
tion, whether some refinements might improve impressions, and the desirability of moving
forward with a larger, more formal partnership. In a recent study in a large school district,
for example, two of the authors conducted quick-turnaround evaluations of 11 programs
over the course of two semesters. Based on the results, some were identified by the district
as meriting consideration for procurement and others as not (Morrison & Ross, 2015).

STAGES OF FORMATIVE EVALUATION
At this point, we have presented general approaches and a specific procedural model (see
Figure 13.1) for conducting formative evaluations. A remaining question may be how forma-
tive evaluation methods might vary at different stages of the design process. Tessmer (1993)
addressed this issue in his four-stage model (see Table 13.1).

The first stage, occurring toward the beginning of the process, consists of the review
of a rough version of the instruction by an expert or experts. Here, the expert is examining
the intrinsic merits, such as content accuracy or technical quality, but not the potential for
affecting learner motivation or performance. Whereas this stage gathers perceptions and
information from a nonlearner, the remaining three stages include perspectives from actual
learners.

The second stage, one-to-one evaluations, is also conducted early in the development
process and is usually repeated several times. In this stage, an evaluator sits with the
learner as he/she reviews materials and records observations of learner activities, notes
any learner comments, and may question the learner during or after the instruction.
As with the first stage, the intrinsic merits (e.g., clarity, usability, sequences, etc.) of the
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TABLE 13.1
Stages of Formative Evaluation

Stage Instruction phase Purpose Participants Main measures

Expert review Development Examine content, design,
and technical quality

Content expert, technical
expert, designers or instructors

Interview

One-to-one
evaluation

Development Try out impressions One learner at a time Observation, attitude
survey, interview

Small-group Preliminary/draft
version

Identify strengths/
weaknesses, appeal

Small groups (8–20) of learners Observation, attitude
survey, performance

Field test Completed Assess actual
implementation

Realistic situation with a group
of learners

Performance, attitude
survey

instruction are evaluated. In addition, if the learner completes any assessments an indication
of potential learner performance may be obtained. Both one-to-one evaluations and expert
reviews can help to identify any obvious errors before “going live” with small group and
field tests.

The third stage consists of small-group trials in which a more developed version of the
instruction is used with a group of between 8 and 25 individuals. The instruction is admin-
istered in a similar manner to how it will be implemented in the “real world,” with little
interaction between the evaluator and the learners. Through observational, attitudinal, and
performance data, the evaluator attempts to identify strengths and weaknesses in the instruc-
tion before it is put into a “final” form.

The final stage is the field test or field trial, which examines the use of the instruction
with a full-sized learner group under realistic conditions. Based on the results from vari-
ous outcome measures, the instructor would make final revisions and deliver the completed
instruction to actual classes. This mode most resembles the QTES just reviewed. But at this
point, the need for evaluation is not over. Summative and confirmative evaluations are then
required to determine whether the instructional program is achieving its goals.

It may not be feasible to conduct all four stages of formative evaluation due to time
and cost. The designer will need to determine which levels of formative evaluation to
employ based on resources and the information deemed most necessary. For example, two
of the authors (J. Morrison and S. Ross) were recently asked by an ed-tech product designer
to conduct a summative evaluation of the product’s effects on student achievement in
three school districts. Unfortunately, the evaluation needed to be terminated because of
malfunctions in the platform app used for instructional delivery. Tessmer’s (1993) “field
test” formative evaluation likely would have detected the problems and saved the designer
much time and money.

SUMMATIVE EVALUATION: DETERMINING PROGRAM OUTCOMES
Too often an instructional designer or an instructor may intuitively be convinced that what is
being accomplished is worthwhile and successful. They also may believe that other persons
in the institution or organization have the same perceptions. Unfortunately, rarely is either
of these assumptions true.

A summative evaluation permits a designer or instructor to reach unbiased, objec-
tive answers to evaluation questions concerning expected program outcomes and then to
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decide whether the program is achieving those outcomes. With this evidence, the designer’s
intuition can be supported or rejected, and he or she has the facts for correctly informing
others about the program results. The following important issues can be examined through
summative evaluation procedures:

• Effectiveness of learner or trainee learning
• Efficiency of learner or trainee learning
• Cost of program development and continuing expenses in relation to effectiveness

and efficiency
• Attitudes and reactions to the program by learners, faculty, and staff
• Long-term benefits of the instructional program

In this section, we examine methods for gathering data that can lead to a conclusion
for each of these five issues. Attention to these matters may be essential in proving the value
of a new instructional program and then ensuring its continued support.

A summative evaluation of a course or program is more than a one-time activity.
By accumulating summative data immediately after instruction is developed and in sub-
sequent applications, continuing positive trends in a program can be tracked over time,
deficiencies can be noted as they show up, and appropriate corrections can be made
immediately (Ross, 2005).

Evaluation Versus Research
One way of measuring the value of a new program is to compare its results with those of a
conventionally conducted course in the same subject. Most often this comparison cannot be
made fairly because the two courses were planned to achieve entirely different objectives.
Also, the subject matter treated in the two programs may be significantly different, with the
content of the conventional course often being limited to a lower level cognitive domain
than that of the new program.

In some situations, evaluation is performed by using a formal research framework.
This means that a carefully designed comparison study is based on control and experimen-
tal groups or classes. One or more hypotheses are stated as anticipated outcomes. Then,
after instruction takes place, statistical methods are employed to gather data and report the
evidence collected about learning outcomes. Conclusions are drawn that support or reject
the initial hypotheses.

Such a methodology is usually more appropriate in basic or applied research studies
that permit control over extraneous variables and allow for the establishment of reason-
ably equivalent experimental and control groups. Most instructional design projects are not
planned to result in broadly applicable theories. Their purpose is to find out how well the
needs that have been identified can be met. Growth in learner knowledge or skill activity,
as measured by the difference between pretest and posttest results or by observing behavior
before and after instruction, provides evidence of learning that can be directly attributable
to the instructional program.

Sometimes the success in learning can be shown only in following up on-the-job work
being done by individuals after instruction. For example, if after employees complete a
safety course, accidents involving those employees are appreciably reduced (say, by more
than 30%), then it can be inferred that the training was successful. Or if company operating
expenses decrease and revenues increase from the pretraining to the posttraining period,
then one could infer that direct benefits are a result of the training. On the other hand,
when results do not meet goals, the evaluation evidence would indicate the shortcomings.
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Steps can then be taken to improve the program before its next use. Note that in this way,
summative evaluations can provide benefits similar to formative evaluations.

Thus, for evaluating instructional design projects, it is not necessary to perform formal
research involving control/experimental groups and a detailed statistical analysis. All that
must be done is to gather evidence relative to accomplishments or change from preinstruc-
tion to postinstruction for as many of the five components (i.e., effectiveness, efficiency,
costs, attitudes, and benefits) as are considered important for that course, then interpret the
information to reach conclusions about the success or failure of the instructional program.

A special note: For some of the procedures considered here, it is advisable (or even
essential) to start collecting data at the time the program is initially planned. By doing this,
you will have the necessary information to determine costs, time, and other facts pertinent
to the evaluation.

PROGRAM EFFECT IVENESS
Effectiveness answers the question, “To what degree did students accomplish the learning
objectives prescribed for each unit of the course?” Measurement of effectiveness can be ascer-
tained from test scores, ratings of projects and performance, and records of observations of
learners’ behavior.

An analysis of scores can be prepared by hand or using a computer-based statistical
package. The data may show the change from pretest to posttest results. Then a summary
may be presented in tabular form, as shown in Figure 13.3. The figure illustrates that
the group, composed of six learners, accomplished 90% of the objectives. This figure is
calculated by totaling the number of objectives satisfied (represented by the X marks in

FIGURE 13.3
A Sample Analysis of Test Questions Measuring Cognitive Objectives

a. Unit Objectives Test Questions
A 2, 4, 11
B 1, 7
C 3, 5, 12
D 8, 10
E 5, 9

b. Learner Correct Answers to Questions
1 2 3 4 5 6 7 8 9 10 11 12

AJ x x x x x x x x x x
SF x x x x x x x
TY x x x x x x x x x x x
LM x x x x x x x x x x x
RW x x x x x x x x x x x
WB x x x x x x x x x

c. Learner Objectives Satisfied
A B C D E

AJ x x x x
SF x x x x
TY x x x x x
LM x x x x x
RW x x x x x
WB x x x x
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section c) and dividing by 6, which is the number of learners. The average number of
objectives accomplished per learner is 4.5, which is 90% of the objectives. This result can
be interpreted as a measure of the effectiveness of the instructional design plan for this
group of learners. The percentage may be considered an effectiveness index representing
the percentage of learners reaching a preset level of mastery (i.e., satisfying each objective)
and the average percentage of objectives satisfied by all learners.

If all learners were to accomplish all objectives, the effectiveness of the program would
be excellent. If 90% of the learners accomplish 90% of the objectives, can you report that
the program has been effective? It all depends on the context and instructional goals. For a
systematically planned academic course, attainment of the 80% level by at least 80% of the
learners in a class could be acceptable as a highly effective program. In a vocational or skill
area, 90–90 (90% of the trainees accomplishing 90% of the objectives) might be the accepted
success level. Similar courses (e.g., in biology or electronics assembly) can be compared with
respect to effectiveness indices and conclusions drawn for judging program effectiveness.
Realistically, because of individual differences among learners and a designer’s inability to
design ideal learning experiences, no one can hope to reach the absolute standard of mastery
or competency—100%—in all instructional situations. Also, cost and resource constraints
may require settling for lower levels of attainment. When evaluating the effectiveness of an
instructional program, a designer must recognize that there may be intangible outcomes
(often expressed as affective objectives) and long-term consequences that become appar-
ent only after the program is concluded and learners are at work. Both of these matters
are given attention in the following sections as part of other summative evaluation compo-
nents. Here, the evaluation of effectiveness is limited to those learning objectives that can
be immediately measured.

Summative Evaluation Methods
The basic procedures for determining program effectiveness in summative evaluations are
similar to those described earlier for formative evaluations (see Figure 13.1). Specifically, the
major steps are these:

1. Specifying program objectives
2. Determining the evaluation design for each objective

a. Pretest–posttest with one group
b. One-group descriptive
c. Experimental–control group
d. Analysis of costs, resources, implementation

3. Developing data collection instruments and procedures for each objective
a. Questionnaires
b. Interviews
c. Observations
d. Achievement tests

4. Carrying out the evaluation
a. Scheduling the data collection
b. Collecting the data

5. Analyzing the results from each instrument
6. Interpreting the results
7. Disseminating the results and conclusions

a. Evaluation report
b. Group meetings
c. Individual discussions
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Data collection instruments As with formative evaluations, data collection addresses one or
more of the three domains of skills: behavior, cognitive, and affective. The main difference
in summative evaluation is judging a completed rather than developing program.

For assessing skills, key information sources (as in formative evaluations) are as follows:

• Direct testing
• Analysis of naturally occurring events
• Direct/indirect observations
• Exhibitions

For assessing cognition, measurement options include objective tests (e.g., multiple
choice, true/false, matching) and constructed-response tests (e.g., short answer, essay, and
problem solving).

Assessments of affective outcomes entail gathering reactions from both learners and
the instructional staff as they look back on the program just completed.

Three categories of reactions may be given attention:

• Opinions: Judgments about the level of acceptance of course content, instructional
methods, assistance from and relations with instructor and staff, study or work time
required, grading procedure, and so forth

FIGURE 13.4
Types of Questions for Gathering Subjective Responses

Checklist
Check each word that tells how you feel about the group projects and oral presentations used in
this course.
________Interesting ________Informative ________Difficult
________Dull ________Practical ________Important
________Exciting ________Worthless ________Stimulating
________Boring ________Useful ________Unpleasant

Rating Scale
Compared with a typical lecture class, how useful was the format used in this experimental class
for learning the course material? (Check one response.)
________Better ________About the same ________Not as good
Now that you have completed the course, rate your feelings about history as a subject. (Circle the
number that best reflects your reaction.)
Dislike very much Dislike somewhat Neutral Like somewhat Like very much

1 2 3 4 5

Rating
Please rank these topics as treated in the management course. Consider their value to you and
your job. (Start with number 1 as the topic having the highest value.)
________Planning ________Organization and management
________Self-assessment ________Development
________Stress ________Personnel management
________Labor relations ________Performance appraisal
________Effective presentations ________Internal affairs management
________Budgeting ________Media relations
________State-of-the-art technology

Open-Ended Questions
What is your general reaction to this course: the objectives treated, the way it was conducted,
your participation, its overall value to you, and so on?
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• Interest: Responses to the value of topics treated, learning activities preferred, and
motivation for further study or work in the subject area

• Attitude: Reactions to the total program in terms of degree of its being pleasurable,
worthwhile, and useful. Examples of types of questions for gathering subjective reac-
tions are shown in Figure 13.4.

PROGRAM EFF IC IENCY
In evaluating efficiency, three aspects of a program require attention:

• Time required for learners to achieve unit objectives
• Number of instructors and support staff members required for instruction and the

time they devote to the program
• Use of facilities assigned to the program

Learner Time Required
Educational programs are typically designed in terms of available time periods—semesters,
quarters, or other fixed time intervals (e.g., week, weekend, etc.). It is only when some flex-
ibility is permitted that efficiency can be measured. If, for example, a conventional training
program can be reduced from a period of possibly six to five weeks with the same or increased
effectiveness in learning, the program can be considered efficient.

Efficiency can be used for measuring outcomes primarily of programs that give major
emphasis to individualized or self-paced learning activities. From the learner’s standpoint,
the time required to satisfy unit or program objectives would be a measure of efficiency.
Mathematically, this measurement is the ratio of the number of objectives a learner
achieves compared with the time the learner takes to achieve them. Such measures can
be self-recorded by learners or observed by instructors. As computer-supported learning
becomes increasingly prevalent, time (“usage”) is directly recorded by the technology,
even to such precise levels as completing different parts of a lesson or responding to
individual questions.

For example, Mary satisfies seven objectives in 4.2 hr of study and work. Dividing the
number of objectives Mary achieves by the amount of time it takes her to accomplish them
yields her efficiency index, 1.7 (7/4.2). Bill achieves the seven objectives in 5.4 hr. His effi-
ciency index is therefore 1.3. Thus, the higher the index, the more efficient the learning.
Efficiency indices may not be as easily measurable or comparably interpretable across differ-
ent units of instruction because of the nature of the material taught and the characteristics
of the students. However, where feasible, an efficiency index or some other quantitative mea-
sure can provide highly useful information for evaluating allocations of time and resources.
A clear advantage, especially in business contexts, is that quantitative measures are often
expected and given more credibility by stakeholders than are subjective types of evidence.

Faculty and Staff Required
The number of faculty and staff positions required for instruction, supervision, or support
of an instructional program also relates to efficiency. The question is, “How many learn-
ers are being served by the staff?” If a course requires a half-time faculty position plus the
equivalent of one full-time position in assistants and technicians to serve 48 learners, then
the faculty-to-learner ratio would be 1 : 32 (i.e., 1.5 : 48). If the institution-wide ratio of
faculty-to-student load is 1 : 20, then the lower ratio of 1 : 32 indicates a more efficient use
of faculty and staff personnel. Greater efficiency, however, may not necessarily mean greater
effectiveness.
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The actual working time of faculty and staff in the program can give another indication
of efficiency. Let’s assume that the same instructor and support staff (i.e., the 1.5 positions)
are spending 60 hr a week on the program doing preparation, teaching, consulting with
learners, evaluating performance, marking tests, providing resources, and so on. If normal
time devoted to a course is 45 hr per week for a staff of similar size, then the procedures may
need some revision.

Use of Facilities
Another factor of efficiency is the amount of time that learning facilities—classrooms, learn-
ing labs, and so forth—are available during a day, a week, or other time period. If a facility is
used 12 hr a day, this may be considered an efficient use of space. If you obtain these data as a
program is expanded, you can evaluate the need to increase use or to provide for additional
training space.

A second component of efficient space utilization is the number of learners using the
facility during a time period. When 110 learners are being served in a 15-station computer
lab on a weekly basis, this may be seen as an efficient use of space. Keep records so that
the time learners and staff spend in the program and in the facility can be calculated and
objectively related to this factor of efficiency.

PROGRAM COSTS
Historically, a major concern in educational programs is the cost of instruction. Expense
categories, such as personnel, equipment, and supplies, are established to aid the admin-
istration in controlling and reporting about programs. Standard bases that are frequently
used for allocating funds in educational budgets are average daily attendance (ADA) in pub-
lic schools, full-time equivalent (FTE) in higher education (i.e., the total number of courses
being taken divided by the number of courses in a full course load), the number of faculty
assigned in terms of FTE, and student credit hours or student-to-faculty contact hours. These
bases for allocating funds are mainly accounting methods. They provide little information
about the real costs of a single program.

The education and training literature contains numerous explanations, formulas, and
reports on how program costs can be derived Such terms as cost-effectiveness, cost-efficiency, and
cost-benefits are frequently used. Our concern here is simply to answer the question, “What
does it cost to develop and operate a specific program for the number of learners served?”
Once we have this essential information, we are able to relate costs to effectiveness, efficiency,
and resulting benefits; thus, we are able to judge the acceptability of program costs. Any new
course or a program being revised requires attention to the two major categories of costs:
developmental and operational costs.

Developmental Costs
As an instructional project is being planned and developed, some or all of the following
costs, sometimes called startup costs, may be incurred:

• Planning time: Amount of salary paid out for time spent by each member of the
planning team on the project, calculated from the percentage of total work hours
spent on it or the number of hours spent by each member multiplied by his or her
hourly or monthly salary rate, plus fees for consultants

• Staff time: Amount of salary paid for time spent by each member engaged in plan-
ning, producing, and gathering materials, calculated from the percentage of total
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work hours spent on it or the number of hours spent by each person, multiplied by
his or her hourly salary rate

• Supplies and materials for preparing print, media, and other materials
• Outside services for producing or purchasing materials
• Construction or renovation of facilities
• Equipment purchased for instructional uses
• Expenses for installing equipment
• Testing, redesign, and final reproduction of resources in sufficient quantity for oper-

ational uses (includes personnel time and costs of materials and services)
• Orientation and training of personnel who will conduct instruction
• Indirect costs: Personnel benefits such as retirement and insurance, related to time

and salary charged to the project (this information is typically available from the
personnel department)

• Overhead: Utilities, furniture, room and building costs or depreciation allowance,
proportion of other institutional services charged to the project (this information is
usually available from the business manager or the controller of the organization)

• Miscellaneous (e.g., office supplies, telephone, travel, etc.)

Here is an example of the developmental costs for a general education college-level
course involving two instructors. It includes large-group presentations incorporating
PowerPoint presentations, student self-directed learning with 10 interactive multimedia
units, a study guide, and small discussion sessions.

Design Time
2 instructors, 1 month summer $18,500
Instructional designer, 1 month summer $10,500
Graduate assistant, 100 hr $3,000
Subtotal $32,000
Development Time
2 instructors, 0.25 time, 1 semester $23,500
Instructional designer, 0.25 time, 1 semester $15,250
Programming $22,000
Graphic artist, 80 hr $4,500
Subtotal $65,250
Materials and Supplies
Office supplies $350
Equipment
20 computers for lab $24,000
Renovated Facility
20 learning stations $16,000
Electrical wiring $9,000
Subtotal $49,350
Other Costs
Formative evaluation and revision costs $12,000
Staff benefits $16,600
Subtotal $28,600
Total Development Costs $175,200
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Operational Costs
When the project is fully implemented and instruction is taking place, the recurring opera-
tional costs include the following:

• Administrative salaries (based on percentage of time devoted to project)
• Faculty salaries for time spent in the program (e.g., contact hours with groups and

individual learners, planning activities, evaluating program, revising activities and
materials, personnel benefits)

• Learner or trainee costs (applicable in business-oriented training programs: e.g.,
salary, travel and lodging, income for company reduced while trainee is not on job,
or replacement cost of a person substituting for a trainee job)

• Salaries for assistants, maintenance technicians, and others
• Rental charges for classroom or other facilities if offered at an off-campus location
• Replacement of consumable and damaged materials
• Repair and maintenance of equipment
• Depreciation of equipment
• Overhead (e.g., utilities, facilities, furnishings, custodial services, etc.)
• Evaluation and update of materials (i.e., time and materials)

Here is an example of the operational costs for the college-level course shown in the
previous example over a one-semester term:

Salaries
2 instructors, 0.25 time $23,500
Benefits $6,000
2 graduate assistants $25,000
Subtotal $54,500
Replacements and repairs $2,500
Total Operating Costs $57,000

Instructional Cost Index
With data available on developmental and operational costs, we can calculate the cost per
learner for a program. This is the important bottom-line amount that allows for comparison
of costs between programs, leading to the acceptance of expense levels. Cost per learner
or trainee may be labeled an instructional cost index. It is determined by the following
procedure:

1. Spread the developmental costs over a series of time periods (e.g., 10 training ses-
sions or 5 semesters). This would be the anticipated life of the program before it
should require major revisions or cease to be useful. This procedure is known as
amortizing the cost.

2. Add together the preceding prorated amount of the developmental costs (for
3 years) and the operational costs for one use period (either a complete training
class or an academic semester).

3. Determine the average number of learners known or anticipated to be in the pro-
gram with each use. Divide the total in step 2 by this number. The result is the cost
per learner, or the instructional cost index.
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An example of an instructional cost index calculated from the previous example of
developmental and operational costs follows:

Total operational costs $57,000

Portion of developmental cost (174,700/6) $29,117

Total cost per semester $86,117

Number of learners in program 340

Instructional cost index (86,117/340) $253.28

(This is the total cost for each learner over one semester.)

If this program continues beyond five semesters (at which time all developmental costs
will have been amortized) and the number of learners remains the same, the instructional
cost index will then drop to 167.65 ($57,000/340). During this period, limited funds are
included for minor updates and revision of materials. At the end of five semesters, a reexam-
ination of the program for this course may be advisable. The course then may be continued
as is, or new developmental costs—it is hoped, lower than the original ones—would be
required. These would affect the ongoing instructional cost index.

As previously stated, it is difficult (and usually unfair) to make a comparison between
a new program with carefully structured objectives and a traditional program based on
generalized objectives. It would seem more appropriate to compare two skill-type training
programs, two math classes, or a biology and chemistry course if each one has been system-
atically planned and implemented. Once an instructional cost index has been calculated,
the instructor or designer should ask these questions:

• Is the program cost effective? This is a subjective decision, but useful information
can be obtained by relating the instructional cost index to the level of learning out-
comes (e.g., 90% of the learners accomplish 84% of the objectives). If a satisfactory
learning level is reached and the instructional cost index seems to be within reason,
the program would be considered cost effective.

• Is the program cost efficient? Relate the instructional cost index to efficiency factors
(time required by learners to complete activities, staff time required for instruction
and support, level of facilities’ use). If the efficiency index seems acceptable, with a
reasonable instructional cost index the program would be cost efficient.

• Are the costs justified in terms of resulting benefits (cost–benefit analysis)? Relate
the instructional cost index to the benefits that a company or other organization
derives from personnel who complete the training program. If the benefits are high
and costs acceptable, then the answer to this question is yes.

If the outcomes of a program prove to be acceptable but the instructional cost index
remains higher than desired, certain steps might be taken to lower the operational cost por-
tion of the index, as follows:

1. Consider the feasibility of including more learners in the program (as in a
distance-learning course). Perhaps more individuals can be served without
reducing the quality of the instruction.

2. Decide whether assistants might replace instructors for certain activities without low-
ering the effectiveness of the program. This would reduce higher cost instructor
time.
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3. Plan to relieve instructors of some learner contact time by developing additional
individualized or online learning activities for learners.

4. As a last resort, reduce the training time or lower some of the required performance
standards. Shorter instructional time would reduce instructor time and thus costs.

An alternative cost index measure is to calculate the index in terms of total con-
tact hours. Thus, a weeklong course for 20 people has 800 total contact hours (40 hr ×
20 people).

CONFIRMATIVE EVALUATION: DETERMINING OUTCOMES OVER
TIME
Instructional programs are most often offered for three general reasons:

• To “educate” individuals so that they may participate as informed, cultured, and
productive citizens in society

• To prepare individuals for careers
• To improve or upgrade competencies of individuals in a specific task or in certain

aspects of a job

For each of these reasons, determining the success of an instructional program requires
attention to important outcomes beyond the results of written and performance tests given
at the end of a unit or a course. Often the accomplishment of major goals or terminal
objectives stated for a program can be assessed only some time after instruction is con-
cluded. As emphasized throughout this chapter and the preceding ones, the evaluation
of instruction needs to be continuous. In our view, distinguishing between the constructs
of formative, summative, and confirmative evaluations is mainly important in considering
what the evaluation is likely to emphasize and when in the instructional design and imple-
mentation process the evaluation will be conducted. From an operational standpoint (e.g.,
planning, instrumentation, data collection, and analysis), the three evaluation types are
much more similar than they are different. Confirmative evaluation represents a continu-
ation of summative evaluation. Both approaches are designed to judge the effectiveness of
instruction: summative soon after instruction is completed and confirmative after some time
has passed.

Our practical view of both summative and confirmative evaluation is that rarely will
either be used solely to pronounce an instructional program as “working” or “not working”
and then conclude. In the real world, there will typically be opportunity to use the results of
these evaluations to make improvements in future training. Thus, the important aspects of
formative evaluation continue to be employed, and the instructional program is regarded as
never fully “completed.”

Confirmative evaluation may encounter a few hurdles that earlier evaluations do not.
After a course is completed, the learners or trainees move to other courses or work at dif-
ferent locations. Observations of them at work or communication with them may require an
extra effort. Some important outcomes are in the affective domain. These may be difficult
to identify and measure. Responses for evaluation may be needed from other persons (col-
leagues, supervisors, and others), who may not be understanding or cooperative. Regardless
of these obstacles, attempts should be made to follow up on learners after an instructional
program has ended. Evidence of follow-up benefits could be the most important summative
results to measure.



Trim Size: 8in x 10in Morrison465935 c13.tex V1 - 01/29/2019 7:51 P.M. Page 356�

� �

�

356 13 • Using Evaluation to Enhance Programs: Conducting Formative and Summative Evaluations

Approaches to Confirmative Evaluation
There are two basic types of situations that warrant conducting confirmative evaluation
studies. One type is learner oriented and concerns the degree to which, as time passes,
consumers of the instruction retain the skills and knowledge needed to perform at desired
levels. A second type is context oriented and concerns the degree to which the instructional
product remains effective as conditions (e.g., policies, politics, resources, technological
advances) change over time.

Learner-oriented approach Several years ago, two of us were hired by a large chemical
corporation to evaluate its employee training courses in areas such as communication,
public speaking, and interpersonal relations. Although the corporation routinely conducted
follow-up evaluations of employee skills and attitudes soon after participants completed
the courses, there was strong interest in assessing longer-term impacts. The corporation
wondered whether, for example, although the employees might do well on an immediate
performance or knowledge test after completing the course on making oral presentations,
they would demonstrate the desired skills on the job a year later. If not, the need to
strengthen the original course or offer refresher training would be implied. The confir-
mative evaluation that we conducted involved asking managers, peers, and subordinates
to rate former trainees’ on-the-job performance on target skills. A second measure was
asking the trainees to retrospectively rate the helpfulness of various items of course content
and activities for fulfilling their job requirements. From these data, the evaluation study
identified course components that were successful for long-term achievement of objectives
and those that were not.

Note that the measures employed in this example and in many confirmative evaluations
were fairly low-cost examinations of continued program success. Had the results indicated
major weaknesses in these training courses, refinements in the course designs accompanied
by a more granular formative evaluation would have been implied.

Context-oriented approach What if the desired objectives of instruction or training change
over time? Obviously, a course or unit that was formerly judged effective (in formative and
summative evaluations) would no longer be optimum. A second type of confirmative evalua-
tion examines whether the instruction is achieving objectives following changes in conditions
and policies as time passes.

For the most part, the context-oriented confirmative evaluation would use the method-
ology of summative evaluations. Although stakeholders in the instruction would hope for
continued supportive results, the evaluation might uncover the program’s diminishing
effectiveness due to changes in any of the following:

• Learner characteristics
• Curriculum or performance expectations
• Technology
• Budgetary support for the program
• The training need
• Teacher support or preparation for using the program

Educational Programs
Traditionally, the general, long-term benefits of educational programs are measured through
statewide and national standardized tests given to students in public schools, undergrad-
uate and graduate admission examinations for college students, and regional or national
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opinion surveys conducted at various times. Such tests measure broad, fairly general objec-
tives. One limitation is that gains on these tests may not show up immediately after a new
instructional program is implemented. The summative evaluation, therefore, may not indi-
cate success, but a year later, a confirmative evaluation might. A second limitation, which
affects both evaluation approaches, is that the objectives measured may be too broad to
provide useful information on how well a particular course accomplished its specific instruc-
tional objectives. Concerns may also arise about the circumstances under which teaching
and learning occur when high-stakes standardized tests are used (Hamilton, Stecher, Russell,
Marsh, & Miles, 2008).

The long-term outcomes of the objectives of specific courses are frequently not exam-
ined or examined only casually. Within the framework of the goals and terminal objectives
of a program, the following categories of outcomes might be considered:

• Capabilities in basic skills (e.g., reading, writing, verbal expression, and mathemat-
ics) required in following courses

• Knowledge and competencies in a subject as bases for study in subsequent courses
• Proficiencies to carry out job tasks and responsibilities in occupational employment
• Fulfillment of the role of good citizen (e.g., law abiding, participating in democratic

process, etc.)

Data concerning these outcomes, unfortunately, are not easy to obtain. The following
methods are commonly used in continuing (i.e., confirmative) evaluations to gather infor-
mation:

• Completing questionnaires: Ask former students, present instructors, or employers
to respond to a questionnaire designed to indicate learners’ present proficiencies
related to competencies derived from the course or program that is being evaluated
(see Figure 12.2).

• Conducting interviews: Meet with former learners, present instructors, or employers
to inquire about the present proficiencies of learners as related to competencies
from the course or program being evaluated.

• Making observations: Observe learners in new learning or performance situations
and judge their capabilities as a follow-up on competencies acquired in the course
being evaluated.

• Examining records: Check grades and anecdotal records of students in school files
to ascertain how they are now performing in their classes related to competencies
gained in the course being evaluated. (Note: Because of privacy laws, this procedure
may require permission from the former students before records can be retrieved.)

Training Programs
A training program within a business concern, an industrial company, a health agency, or
other organization usually has clearly defined outcomes to be accomplished. These planned
results may have been identified initially when a needs assessment (see Chapter 2) was first
made. The consequent benefits are expected to result in improved job performance and
often can be translated into dollar savings or increased income for the company.

Three areas may need to be assessed in posttraining evaluation: appropriateness of the
training, competencies of the employees, and benefits to the organization.

Appropriateness of the training Although the program was developed according to iden-
tified needs, changes in on-the-job operating procedures and the equipment used could
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necessitate job performance different from what was taught. For example, continuing to
train dental technicians in how to process X-ray film will not be necessary when dental offices
switch to computer captures rather than film. Use confirmative evaluation to determine
whether modifications are required before training is conducted the next time.

Competencies of employees It is one thing to pass written tests and perform satisfactorily
in the controlled environment of a classroom or laboratory but, potentially, another to be
successful in transferring the learning to a job situation. Determine how well the former
trainees now perform the job or tasks they were trained to do.

Benefits to the organization The advantages need to be measured in terms of the payoff to
the organization as well as to the individual. Some of the criteria that indicate that a training
program has been beneficial to the organization are these:

• Reduced number of accidents through increased safety
• Increased service abilities, including both work quality and performance speed
• Improved quality of products being produced
• Increased rate of work or production
• Reduced problems with equipment due to malfunctions and breakdowns
• Increased sales of products and greater services, or more income being generated

(referred to as “return on training investment”)

With respect to affective-type outcomes, the following may be some of the expected
results:

• Less employee tardiness and absenteeism
• Less employee turnover
• Greater job satisfaction
• Higher level of motivation and willingness to assume responsibilities
• Increased respect for the organization

The same methods for gathering information for educational programs would apply
to measuring the follow-up benefits of a training program: questionnaires, interviews,
observations, and examination of records. In terms of actual performance levels, if care-
ful records are kept, comparisons can be made between pretraining and posttraining
competencies. A key method of follow-up evaluation can be related to measuring effects
on company expenses or revenue. Comparing pretraining cost factors with the costs and
income data determined after training is completed can be one of the best measures to
relate training benefits to the bottom line, with which a company is most concerned. Keep
in mind, though, that not all training courses will have a direct, measurable impact on the
bottom line (e.g., courses in interpersonal relations, public speaking).

In summary, confirmative evaluations take up where summative evaluations leave
off—once the instruction is completed, the application of learning begins and continues
over time. A confirmative evaluation will tend to have the following characteristics:

• Is continuous (i.e., repeated over time, where feasible)
• Occurs in realistic contexts (i.e., on the job, in practice)
• Emphasizes performance rather than simply knowledge
• Includes learner reactions as direction for improvement
• May address new evaluation questions as performance requirements or contexts

change over time
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• May use smaller samples (more case studies) due to attrition of original learner
cohort

• May use indirect measures (e.g., colleague, supervisor, and self-ratings; data from
naturally occurring events) because of the difficulty of collecting follow-up data in
the field

REPORTING RESULTS OF SUMMATIVE AND CONFIRMATIVE
EVALUATIONS
The final step in creating evaluations of instruction is to prepare a report of the results
for others to read and examine. Future support for the program, as well as the assistance
required for additional instructional design projects, can be influenced by the manner in
which a summative or confirmative evaluation is reported. First, the evaluator must decide
for whom the report is to be prepared—administrators/training managers, instructors, or
another supporting agency. By considering those persons who are to receive the report,
emphasis or special attention may have to be given to certain phases of the evaluation.
For example, how and where funds have been spent may be of primary interest, or evi-
dence of follow-up benefits may be of more value, to the readers than are the efficiencies
or effectiveness of instruction.

Second, the evaluator must decide on the format of the report. Should it be on paper
for individual reading, distributed solely in electronic form (to save printing time and costs),
or will it be presented to a group with the support of a PowerPoint or multimedia presenta-
tion? Here are some suggestions for reporting results effectively and attractively:

• Give the report an interesting title.
• Summarize highlights so the key outcomes can be grasped quickly. Do this by setting

them off on a page with white space or boxing each statement.
• Describe supporting data in visual ways with graphs rather than as detailed tables;

use artwork as appropriate.
• If PowerPoint will be prepared, limit the information displayed to only the key points.

Consider preparing, where appropriate, printed materials that correlate with the
visuals and contain the details of information for the audience to retain.

• End by making appropriate recommendations for continuing, extending, modifying,
or terminating the program.

• Where feasible, adapt the style and content of the report to the main target audi-
ences. Different stakeholder groups will have different backgrounds, interests, and
expectancies for what the report will convey.

• The reporting format for formative evaluations outlined in the section “Reporting”
is generally appropriate as well for summative and confirmative evaluations.

S U M M A R Y

1. Formative, summative, and confirmative evaluations serve the complementary purposes
of assessing both developing and completed instructional programs.

2. A basic model for planning formative evaluations addresses eight areas: purposes, audi-
ence, issues, resources, evidence, data-gathering techniques, analyses, and reporting.

3. Common formative evaluation approaches can be classified as (a) connoisseur based, in
which expert opinions are sought; (b) decision oriented, in which information related to
particular questions is gathered; (c) objectives based, in which assessments are made of
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the degree to which particular objectives are obtained; and (d) public relations inspired,
in which financial support or backing for a project is solicited based on the evaluation
findings.

4. Recently proposed constructivist-oriented formative evaluation approaches focus on three
factors related to learners’ interactions with computer-based instructional support:
learning constructs (interactivity, feedback, graphics), quality of instruction (help supports,
instructions, organization), and learner engagement (interest, motivation, enjoyment).

5. Three major stages of formative evaluation consist of one-to-one trials, small-group trials,
and field trials. Each successive stage focuses on a more developed version of the instruc-
tional program, using larger samples of students.

6. Summative evaluations, unlike experimental research, are designed to provide informa-
tion about specific instructional programs. They are not used to test general theories
and thus do not require rigorous research methods or control groups.

7. Program effectiveness is determined by analyzing test scores, rating projects and perfor-
mance, and observing learner behavior.

8. Summative evaluations involve planning procedures and methodologies similar to those
used in formative evaluations. The emphasis in summative studies, however, is on the full,
completed program rather than on preliminary versions of the program.

9. A useful outcome measure for summative evaluations is program efficiency, computed
as a ratio of the number of objectives achieved to the time taken to achieve them.

10. Program costs are evaluated by determining both developmental costs (the expense of
designing the program) and operational costs (the expense of offering the program).
The instructional cost index is the total cost per learner or trainee.

11. Confirmative (follow-up) evaluations should be conducted after the student leaves the
program. In the case of educational programs, the important outcomes are basic skills,
knowledge, competencies, and performance in occupational settings. For training pro-
grams, important outcomes include appropriateness of the training, competencies of
employees, and benefits to the organization.

12. Learner-oriented, confirmative evaluations concern the degree to which, as time passes,
consumers of the instruction retain the skills and knowledge needed to perform at
desired levels. Context-oriented studies concern the degree to which the instructional prod-
uct remains effective as conditions change over time.

13. The evaluation report should be carefully prepared and attractive in its appear-
ance/presentation. Adaptation of content to stakeholder backgrounds and interests is
highly important.

T H E I D P R O C E S S

Inexperienced designers sometimes view formative and summative evaluations as discrete
strategies that respectively come at the “beginning” and at the “completion” of the design
process. Our approach is to see them, along with confirmative evaluations, as overlapping
processes having more similarities than differences. Although every design project is differ-
ent in content, context, and goals, we offer the following as general guidelines based on our
experiences.

Make continuous evaluation a primary component of the initial design plan. Once a
project is launched, it seems to be human nature to want to devote more time and money
to designing and implementing the instructional program. It is generally difficult to add
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“more” evaluation if it is not built in at the front end. In most contexts, being sensitive
to the political aspects of a design project is critical to the project’s success. Of the many
stakeholders concerned (e.g., sponsors, learners, administrators, and instructors), there are
likely to be both supporters and detractors. Evaluation, therefore, not only becomes a tool
for refinement and judgment, it becomes a valuable means of communicating (with data)
what is being accomplished. We have discovered many times that “data do the talking,”
particularly when there is disharmony among stakeholders on such matters as the need
for the course, its content, how and when it is offered, the costs involved, or the delivery
methods used.

Timing is critical for evaluations. There will be situations where a preliminary data
from an early formative evaluation is essential to satisfy the new training manager who wants
some indication of the project’s impact to support it. Such situations are not a matter of how
the “book” says a pure formative evaluation must be done. Simply put, unless that particu-
lar manager receives some outcome data, there will be no project on which to conduct a
pure formative evaluation! And there will be situations (probably many) when it makes per-
fect sense in a summative or confirmative evaluation to gather information for improving
the design. Judging from our experiences, the art and science of instructional evaluation
in the real world often necessitate developing well-constructed hybrid designs adapted to
situational needs.

A final consideration in all phases of evaluation is to what degree and what kinds of
outside experts should be employed. The SME (e.g., a database administrator consulting
on a course on database management) should be helpful in validating the content of the
instruction. A media expert may be needed to help with instructional delivery using special-
ized technology (e.g., distance learning) with which the designer is less familiar. An external,
professional evaluator may be needed to design the study, develop instruments, and analyze
and interpret the data. When funding permits, we strongly recommend using experts. Not
only is their knowledge important, but what they say adds objectivity and credibility to the
project. Expert data usually “talk” very convincingly.

Lean Instructional Design
Earlier in this chapter, we described a formative evaluation method we labeled quick
turnaround evaluation studies. This approach to formative evaluation is ideal for a lean
instructional design environment when resources and time are constrained. The approach
is most practical near the end of the development phase when there is still time to make
changes in the instruction.

There are four components to a QTES. First, the evaluation is done in a limited number
of locations and learners for a short time period. Second, the designer needs to provide
drafts of all the necessary materials but not all units of instruction. These materials might
include abbreviated training for instructors, instructor manuals, and instructional materials
for the evaluation. Third, an outside evaluator should be used to collect the data. The data
might include instructor survey and interview, student survey and interview or student focus
groups, student achievement, and observations. Fourth, the evaluator prepares a report and
addresses not only reaction and achievement, but also how well the instruction addresses the
instructional need.

A QTES does not prove efficacy or effectiveness of the design, rather it provides the
stakeholders and designers a realistic glimpse of the implementation.
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A P P L I C A T I O N

You are designing an instructional program to be used at kiosks in an art museum to acquaint
visitors with the museum layout and exhibits. It is important to the philanthropic foundation
that supported the stations that visitors (a) actually use the program and (b) find the infor-
mation useful and interesting. Using examples, describe how each of the following types of
formative evaluation might be used: connoisseur based, decision oriented, objectives based,
and public relations inspired. Which of these orientations might you also apply in summative
and confirmative evaluations?

A N S W E R

Assuming that you are not highly knowledgeable about the particular art museum or art
exhibits in general, connoisseur-based evaluation would be useful to confirm the accuracy
of the content of the program, its organization, and its presentation. Decision-making evalua-
tion might focus on questions such as “Is the program economical to update as new exhibits
are featured?” Answers to these questions will provide useful suggestions for refining the
design. Objectives-based formative evaluation might focus on the criterion questions posed
by the sponsoring foundation (as well as other relevant outcomes): “What percentage of
visitors use the program and for how long?” “Do users find the program to be helpful and
interesting?” Given that this evaluation is formative, the results will be used less to judge its
effectiveness than to provide directions for its improvement. For example, infrequent use
of the program may lead to the decision to place the information stations in more visible
locations in the museum lobby. Public relations–inspired evaluation may involve providing
the foundation with preliminary information showing that good progress is being made in
the program design and implementation.

For summative and confirmative evaluations, the two most important orientations will
probably be objectives based, to determine how effectively the completed program is achiev-
ing the desired outcomes, and public relations inspired, to keep the foundation satisfied and
perhaps (assuming the program is successful) attract additional funding for related projects.
With a completed program, connoisseur-based evaluation would probably not be needed.
Assuming that the “completed” program can still be improved, decision-based evaluation,
however, might be a helpful supplement providing data on how effectively different program
components are working.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

The draft materials for the unit on using a fire extinguisher have been completed and are
ready for formative evaluation. You devise the following evaluation strategy:

1. SME review for content accuracy
2. Individual learner review of materials
3. Classroom instructor feedback
4. Classroom and web test-item analysis

After the SME has signed off on the accuracy of the content, you ask the client to
provide three learners (ideally, individuals from the primary audience, such as mailroom
clerks) to try out the instruction. You greet the first test subject and sit him down in front
of a computer workstation. You tell the mailroom clerk, “We want to make sure that these
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instructional materials are effective, so your feedback is important to us. As you go through
these materials on the web (screen pages of instruction and practice activities), tell me what
you are thinking, particularly if something you read is hard to understand or confusing, or
if something works particularly well.”

The learner then proceeds to go through the web-based materials.

[Some designers prefer to test the instruction before the actual web pages are
developed. In this case, a draft is prepared on paper, in the form of sketches of
screen shots or as PowerPoint slides with links, and these are provided to the
learner.]

While the learner goes through the instruction, you observe, particularly noting where
the learner pauses, returns to a previous screen, or rereads a section. You also look for a
confused facial expression or other signs that the learner is stuck. After the learner completes
the instruction, you interview him. Here are some sample questions:

1. What did you think of the instruction?
2. Was anything difficult to understand?
3. Could you relate to the examples?
4. How did you feel about the practice activities and feedback?
5. Are there any changes you would recommend?

[Notice how the first question is open ended and is intended to obtain data about
the learner’s overall reaction to the instruction. The second question is specifi-
cally aimed at discovering weaknesses in the instruction. The third question will
tell the designer whether the examples are good or need to be replaced. (The
designer will want feedback from several test subjects before deciding to change
any of the examples.) The fourth question, along with the posttest results, tells
the designer whether the practice activities and feedback are effective.]

You revise the materials based on the feedback from the first test subject. These “fix-
es” may include revising sentences, changing the sequence of information, changing the
practice activities, or correcting spelling. Sometimes, you may not be certain that a change
suggested by the test subject is warranted. In this case, you hold off making that change until
you receive feedback from a second or even third test subject.

You have also decided to sit in on the first classroom offering. You observe the learners
taking notes, and you carefully attend to the questions that the learners ask the instructor.
You also watch the learners practice using the fire extinguisher and note where the instructor
provides new information or must review procedures. After the instruction, you interview all
the participants as a group for about 10 min (essentially a focus group). In addition to the
questions used for the one-on-one tryouts, you add the following:

• How did you feel about the hands-on practice?
• How did you feel about the pacing of the instruction?
• Did you have enough time?

Next, you debrief the classroom instructor using a set of questions that you have pre-
pared in advance. You ask questions such as the following:

• What is your overall impression of the instruction?
• Did the learners have any difficulty with the material?
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• Were the in-class practice activities effective?
• Are there any changes that should be made to the performance checklist?
• Are there any other changes that we should consider?

Last, you examine the posttest results and prepare a summary chart:

Question # Objective # % Correct/Accuracy

1 1 40%

2 2 85%

3 2 80%

4 3 100%

5 4 95%

6 4 100%

7 5 95%

8 6 100%

9 6 100%

Based on the posttest data, the introductory conceptual material appears to need revi-
sion. But you also hypothesize that question 1, rather than the instruction, might need to
be revised. After examining all the data, you conclude that both the instruction and the test
item need revision.
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Learning Theory and
Instructional Theory

GETT ING STARTED
Because of your expertise in instructional design, you have been hired by a state university
to assist in developing a series of online undergraduate courses. At your initial meeting with
the group, the IT senior programmer is already well into the creation of the online version
of Biology I and is quite pleased to demonstrate the beginning prototype. As you review
the course structure and contents, you become a bit puzzled by some things that you see.
For example, for the unit on mollusks, students are assigned to cooperative learning groups
for a “course project” but told simply “to work together as effectively as possible through
e-mail exchanges and phone calls, because everyone will receive the group grade.” You seri-
ously question the “theory” for the latter policy but decide to remain quiet for now. Another
section of the course allows the student to “explore some aspect of ‘biology in action’ and
describe it in an online journal.” One of the faculty says she’s always been a fan of “discov-
ery learning and constructivision” (sic). She adds, “No grades will be given because extrinsic
rewards might detract from the students’ development of personal interests in science.” But
curiously, you later discover a course component in which students earn a participation point
for each e-mail posted on the course discussion board! You are told by one of the IT staff that
some course units but not others will contain drill-and-practice tutorials, each containing a
multiple-choice posttest. Posttest scores will not be made available until the next day based
on a faculty member’s belief that immediate feedback may “short circuit” student interest in
searching for the answers.

There is obviously much more planning and work to do on Biology I, and most of what
you see looks quite good on the surface. But, disturbingly, the overall design appears to be
an expanding patchwork of many different, and often dissonant, core assumptions about
teaching and learning. The analogy occurs to you of a chef creating a meal by randomly
mixing together ingredients from several favorite recipes. However, the queasiness you feel
has less to do with this inedible hypothetical meal than with your anxiety over how to react
to the present design at the formal planning meeting tomorrow. It’s obvious that this course
design is not being grounded systematically on theories of learning and instruction. How
will you work with the team to try to establish that foundation?

366
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QUESTIONS TO CONSIDER

‘‘What are learning theory and instructional theory?”

‘‘What is the difference between a model and theory?”

‘‘What are major paradigms of learning theory?”

‘‘How is knowledge of learning theory useful to instructional designers?”

‘‘What are major applications to instructional design of behavioral and cognitive
theoretical approaches?”

‘‘Should instructional design be purist or eclectic in drawing from different theoretical
paradigms?”
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INTRODUCTION
The opening scenario described an instructional design project that was strong on surface
appearance and designer intuitions but devoid of a theoretical base. The frustrated expert
perceived the design process as analogous to that of a cook haphazardly combining many
favorite ingredients to prepare a “potluck” dinner. The likely result in both contexts is a
product (i.e., lessons or meal) that is indigestible and inexplicable. But although we can
easily toss a bad dinner into the disposal and make an urgent call for pizza delivery, we will
have a much harder time redoing an instructional unit that was probably needed “yesterday”
and has already taken considerable time and budget to create.

What the design team in the scenario lacks is an underlying theory to guide its actions.
Such a theory, as will be discussed here, consists of a set of scientifically supported princi-
ples that explain phenomena. Few of us, for example, would be inclined to choose a family
physician or dentist who treated symptoms but lacked understanding, derived from scien-
tific theory, of the causes. Operating from theory rather than intuition accomplishes several
important purposes. First, the theory provides guidance regarding how different strategies
or manipulations are likely to work. An instructional designer might draw on behavioral
theory, for example, to predict that learners who are reinforced for correct responses will
increase their motivation to perform well. Another might draw on cognitive and develop-
mental theories in projecting that concrete (i.e., personalized) word problems will be more
readily understood by elementary school students than will abstract problems (e.g., “If X is
added to Y . . . ”).

Second, theories help give order and consistency to what we do, thereby facilitating
replication of what works in new contexts. Randomly or subjectively combining instructional
strategies into a lesson may prove successful in a given project, but results will be difficult to
reproduce subsequently when the context changes, for example, because of differences in
learner ability, subject difficulty, time allotted for learning, and so on. Simply put, the theory
provides a road map or blueprint to keep us on course.

Third, especially today, in the era of “evidence-based practices” (Spencer, Detrich, &
Slocum, 2012), designers may find themselves increasingly in situations where they will be
asked to justify and document the theoretical base supporting a new instruction. The recent
Every Student Succeeds Act (ESSA, 2015) requires states to set aside 7% of their Title I, Part
A funds for school improvement programs that include “evidence-based” programs. ESSA
defines criteria for the evidence to qualify as strong, moderate, or promising based on the
rigor of the associated evaluation studies. The “promising” category, in fact, encourages the
provision of a rationale for why a yet unproven intervention is likely to work! Do practicing
instructional designers actually rely on learning theory in their work? Experienced instruc-
tional designers were asked this very question across a series of interviews in a research study
(Yanchar, South, Williams, Allen, & Wilson, 2010). Although deadlines, client demands, and
the abstract nature of certain learning principles often made it difficult to apply theory, the
designers acknowledged using theory in several important ways. One way was for guiding
decision making and suggesting ideas during the design process. Another was helping to
make sense of complex design situations. A third was to defend decisions and justify certain
decisions about pedagogy (e.g., why worked examples rather than incomplete ones were
provided in early units). Given the importance of theory to effective instructional design, we
focus in this chapter on what learning theories are, how they differ from instructional the-
ories and models, and their application in guiding the design process. We further explore
several influential learning theories and their applications to different design problems. The
following ideas are emphasized throughout this chapter: (a) Learning theory provides the
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foundation for achieving consistency among it, instructional theory, and the design model.
The selected instructional strategies, in turn, will be more likely to flow together, be explain-
able and supportable to project stakeholders, and, most critically, achieve the instructional
objectives and project goals. (b) There is no one “right theory” for every application and
every designer. Which paradigms prove most useful will depend on project conditions, what
learning needs are emphasized, and the preferences and skills of the designers. Most design-
ers, including your textbook authors, find combinations of the multiple theories described
in the following pages valuable for design planning.

LEARNING THEORY
A learning theory is a set of laws and principles that broadly explain learning and behavior.
Using theory, the prediction, observation, and interpretation of events become much
more orderly rather than intuitive or subjective. A learning theory tends to be descriptive. It
creates a “big picture” of what is likely to happen and why. For example, behavioral learning
theory, as one might associate with B. F. Skinner’s work (Skinner, 1954), emphasizes the
effects of external conditions such as rewards and punishments in determining future
behavior. In contrast, cognitive theory, as represented by the work of Jean Piaget (1952)
and Jerome Bruner (1963, 1973), focuses on how individuals perceive, process, store, and
retrieve information that they receive from the environment. A social-cognitive theory,
such as that of Vygotsky (1962), might stress how students learn from others in cooperative
settings.

As indicated earlier, most instructional designers draw from multiple theoretical
paradigms, using the ideas and scientific principles that apply best to the design task at
hand. Despite their importance as explanatory frameworks, learning theories don’t tell the
designer what to do specifically to achieve the goals of the particular task. For example, a
designer hired to develop an advanced training unit on corporate tax law may consider, on
the basis of learning theory, using small steps and frequent overt feedback (i.e., behavioral
theory), including numerous examples and nonexamples to strengthen conceptual learn-
ing (i.e., cognitive theory), and practicing in small teams of students (i.e., social learning
theory). These are sensible general thoughts, but will they fit the specific instructional goals
and conditions of the learning context? Instructional theory can be invoked to shape these
theoretical ideas into actual strategies of teaching.

Instructional Theory
Whereas learning theories are descriptive and generic (see the section “Types of Learning
Theory,” to follow), instructional theories should be prescriptive and situation specific (see
Reigeluth, 1983, 1999). The instructional theory, in essence, applies the principles and
assumptions of learning theory to the instructional design goal of interest. The focus,
as explained in detail in Chapter 5, is the objectives of the instructional material being
designed. To return to the tax law example, suppose that one key objective from the
training unit is that students will be able to “accurately apply two approved state formulae
for calculating exemptions from gross profits.” Drawing from instructional theory, the
designer would analyze the types of content and performance involved (e.g., facts, concepts,
principles, knowledge, or application) to determine (i.e., prescribe) the specific teaching
strategy components to be used. Such components may involve, for example, rehearsing
the definitions of important terminology, paraphrasing the concepts and principles, and
engaging in guided practice on actual problems. Some instructional objectives for the
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lesson, as in this example, might rely predominantly on cognitive learning theory, whereas
others (e.g., “work cooperatively with an accounting team on the audit to form a consensual
recommendation”) might be more sociocognitive or behavioral in nature.

Instructional Design Model
At the risk of jargon overdose, again consider the different frameworks of knowledge that
guide instructional design. Instructional theory, as informed by learning theory, defines the core
teaching strategies to be incorporated in the lesson or training unit. These are the strategies
identified by the instructional designer as likely to be most successful in achieving learning
goals within the target context. However, developing, refining, and producing a completed
product in real life requires the integration of many more elements that must operate inter-
dependently. These elements together compose the instructional design model, or plan. By
following such a plan, the instructional designer can ensure that the design process is both
comprehensive and systematic, thus leading to a high-quality product and, most critically,
successful learner performance. So, in summary, the three frameworks provide the following
hierarchical functions:

Learning theory: How you learn
Instructional theory: How you ensure that the desired learning occurs
Instructional design model: How you apply instructional theory to create an

effective lesson or unit

Applications of Instructional Theories and Models
What influences the effects of instructional theories or models for predicting and produc-
ing achievement? According to Gropper (1983, p. 48), there are four factors. One factor is
the capacity for a differential analysis of learning requirements. Some theories and models are
highly specific and granular. Others are more general and holistic. For example, an instruc-
tional objective, such as “the learner solves two-step word problems in mathematics,” can
be approached simply and holistically as “problem solving.” On the other hand, a more
fine-grained analysis would attempt to identify the constituent skills, such as generalizations,
discriminations, and connections, embedded in the particular task. The latter approach is
clearly the more precise and descriptive. Some instructional designers, however, take the
view that learning, unlike designing an automobile or an electrical system for a house, is
not so predictable and mechanistic, because of the influences of many interactive factors
(including the engagement, background, and “will” of the learners). These designers might
prefer less detailed differentiation of learning requirements.

A second factor is the capacity for quantifying conditions and treatments. Quantification, as
opposed to intuitive judgment, allows for much more objectivity and accuracy in analyzing a
task and designing conditions to achieve success. For example, a designer may use a validated
scale to assess one set of math problems at difficulty level 8 (on a 10-point scale) and another
set at level 5. The identified difficulty levels might then be used to determine the type and
number of practice examples to be provided. Such quantification is more consistent with the
behavioristic theories of learning than with the cognitive and constructivist theories to be dis-
cussed in the following sections. However, regardless of theoretical preference, the designer
can only benefit from knowing these quantitative difficulty ratings (e.g., providing additional
instructional support on problems rated higher in difficulty). According to Gropper (1983),
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a third characteristic of effective instructional theories and models is compatibility with a theory
of learning. This characteristic is the major theme of this chapter. That is, a theory of learning
provides guidance and direction to the instructional designer by identifying (a) the types of
learning requirements that describe objectives, (b) the parameters that affect how difficult
or easy it will be to satisfy objectives, and (c) the parameters that describe the conditions
under which learning takes place (Gropper, 1983). As will be seen later, behaviorist and cog-
nitive theories define different types of learning requirements, conditions, and outcomes.
Designers can potentially benefit from being knowledgeable about multiple theories and
applying them in combination or independently, depending on project needs.

The fourth characteristic is the explicit linkage of the learning theory, instructional theory,
and instructional model. As a contrasting situation, recall the opening scenario, in which each
designer tried to insert his or her pet instructional strategy into the course design based
largely on personal intuitions and surface understanding of learning theory. Not surprisingly,
a “collage approach” to instructional design (“throw it in and hope for the best”) will have
little face validity for impressing clients and, more critically, reduced potential to produce the
desired learning outcomes. By linking learning theory, instructional theory, and the design
model, a smoother, more effective bridge between theory and practice can be achieved. As
Fox (2005) indicated in reference to contemporary practices in instructional design and
technology (IDT):

It has become increasingly rare to see an empirical demonstration of how the use
of technology actually affected learning. This overemphasis on media develop-
ment threatens to intellectually bankrupt the field as instructional technologists
move further and further away from any kind of grounding in a science of learn-
ing. They are in danger of becoming mere technologists without a philosophy or
science to guide, evaluate, distinguish, or advance their work. (p. 22)

Hopefully, readers of this textbook will eschew this pattern.

Types of Learning Theory
For centuries, philosophers and great thinkers have questioned how we learn and remember
things. It was only as recently as the late 1800s (Driscoll, 2005) that research methods were sys-
tematically applied to collect scientific evidence about learning. Subsequently, drawing from
the different epistemologies (e.g., rationalism, empiricism, and realism) of the philosophers
and the research findings of experimental psychologists, several prominent theories of learn-
ing evolved. Describing any of these theories in detail would be well beyond the scope of this
text. Rather, our intention is to provide exposure to several broad theoretical paradigms that
are highly influential in contemporary educational psychology and instructional design.

Behavioral theory Behavioral theory, or behaviorism, is commonly associated with theorists
such as B. F. Skinner, Ivan Pavlov, and E. L. Thorndike. It emphasizes maintaining desirable
behaviors and eliminating undesirable behaviors by manipulating conditions in the environ-
ment. Such conditions essentially take the form of positive (i.e., reinforcement) or negative
(i.e., punishment) consequences following a response. For example, a computer-based tuto-
rial might be designed so a point is added to the student’s total score for each question
answered correctly or subtracted for each answered incorrectly. To ensure a good grade on
the unit, students would therefore be motivated by the points system to learn the material
covered. Conversely, behavioral theories avoid dealing with “mentalistic” constructs, such as
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thought, reasoning, processing, or memory. Because these are unobservable and subjective,
they cannot be reliably controlled by a researcher, teacher, or instructional designer. How-
ever, as will be described later, cognitive and constructivist theories offer the complementary
view that we can make many valid and useful inferences from research about how people think
and acquire knowledge.

Behavioral principles and applications The extensive research performed by behaviorists
over the past 100 years has identified many principles of learning. Following are some
examples that might provide guidance for a course or unit design.

Principle: Continuous reinforcement is superior to intermittent reinforcement for
novice learners. Following acquisition learning intermittent reinforcement is
superior in increasing resistance to extinction.

Application: For teaching inexperienced or low-achieving learners the designer
decides to reinforce every correct response by providing the verbal feedback,
“Correct.” Once the learner demonstrates sufficient skills, the design strategy
switches to intermittent reinforcement, whereby only some correct responses are
reinforced.

Principle: Variable schedules of intermittent reinforcement produce more rapid and
consistent responding than do fixed schedules.

Application: The designer is developing counseling courses for juvenile offenders. He
structures the lessons so that points for good behavior are awarded following a ran-
dom number of correct responses (e.g., two, five, seven, etc.) rather than after a set
amount (e.g., every five responses).

Principle: An unconditioned stimulus such as the aroma of food, naturally evokes
an unconditioned response, such as salivating. When a previously neutral stimulus
(e.g., a bell sound) is paired with the unconditioned stimulus (e.g., food), the
neutral stimulus becomes a conditioned stimulus that will evoke a similar response
(e.g., salivating).

Application: In applying these principles from Pavlov’s classical conditioning experi-
ment (see Figure 14.1), the designer decides to present some difficult math problems
in humorous contexts in the hope of reducing learning anxiety and creating positive
affect (e.g., smiling, relaxing, interest).

Principle: Performance in less desirable activities can be increased by linking them with
more desirable activities.

Application: Using this principle (often called the “Premack Principle” or “Grandma’s
Rule”) the designer of a corporate training course in hazardous waste disposal builds

FIGURE 14.1
Classical Conditioning

Humor

(Unconditioned stimulus)
Positive affect

(Conditioned/unconditioned

response)

Math problems

(Conditioned stimulus)
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in “free reading time” (a very desirable activity) when workstations have been prop-
erly cleaned (a less desirable activity).

Principle: A small reinforcer given immediately has a stronger effect than a large rein-
forcer given later.

Application: The designer of an online military aviation fundamentals course includes
quizzes that are graded as soon as the students complete them, thus ensuring that
reinforcement (in the form of feedback) will be immediate.

Principle: Immediate reinforcers for approximate (i.e., near, or close) responses are
effective for developing complex skills.

Application: In requiring students to perform experiments in a chemistry course the
designer decides to reward students after they accomplish each of a series of prereq-
uisite tasks. Those who are unsuccessful at prerequisite tasks are required to practice
until they demonstrate mastery. This type of instructional strategy, which progres-
sively builds complex skills in smaller steps, is often called “shaping.”

Implications of behavioral theory for instructional design As just illustrated, the princi-
ples of learning derived from behavioral theories can potentially affect instructional design
decisions in many ways. One important implication is arranging schedules and types of rein-
forcement to optimally enhance learner motivation and achievement. Note that, although
“reinforcement” sometimes consists of extrinsic rewards such as gold stars, M&Ms, verbal
praise, or points credited toward grades, it often takes the simple form of feedback about
the correctness of the response.

A second broad implication of behavioral theory is the need for designers to perform a
task analysis before developing instructional materials. As discussed in Chapter 4, a task analy-
sis defines the content needed to address the key instructional problem, thereby guiding the
identification of objectives and development of instructional strategies, lesson material, and
test items. In accord with the principle of shaping just described, learning can be organized
by objective, thus creating smaller steps and increased opportunities for reinforcement.

Third, behaviorism strongly supports the usage of instructional objectives, particularly
(and hardly surprisingly) the behavioral type proposed by Robert Mager (1984) (see Chapter
5). Such objectives clearly identify the overt responses reflecting mastery of the content, the
level of achievement indicating acceptable performance and the conditions under which the
evaluation takes place. Using such objectives, the instructor can objectively and reliably assess
the degree of learning attained for each lesson goal.

Fourth, behavioral theories have inspired the development of several influential
and evidence-based instructional strategies and broader course designs. These include
classic approaches such as Programmed Instruction (Skinner, 1954), Personalized System
of Instruction (PSI; Keller, 1968), Mastery Learning (Bloom, 1976), Direct Instruction
(Borman, Hewes, Overman, & Brown, 2003; Englemann & Carnine, 1991), and more
recently, Personalized Learning (U.S. Department of Education, 2017). These models and
their many derivatives incorporate task analysis, precise content objectives, highly sequenced
instruction, active responding, and reinforcement linked directly to performance. Direct
Instruction is a popular K-12 teacher-centered model incorporating lecture, questioning,
and student responding, whereas the other examples (e.g., Mastery Learning and PSI)
are student-centered approaches incorporating self-pacing and mastery assessments. “Per-
sonalized Learning” is a generic label for contemporary strategies that integrate ed-tech
programs with teacher-directed instruction to adapt lesson content and pacing to individual
needs. Behaviorism may not easily explain all types of learning, as will be described later,
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but it certainly is still alive and well in the contemporary instructional design field (see Fox,
2005; Fredrick & Hummel, 2004).

Social learning theory A derivative of behavioral learning theory is social learning theory,
developed by Albert Bandura (1986). Social learning theory incorporates the major tenets
of behaviorism, such as the influences of consequences on the frequency of behavior. How-
ever, it also views behavioristic explanations of learning as too limited to account for many
types of learning. As a bridge between behavioral and cognitive approaches, social learning
theory recognizes the role of internal mental processing and thought in influencing behav-
ior. Behavior, in turn, influences thought. Social learning theory is best known for what its
name implies—learning from others through observation and modeling. Bandura’s theory
provides a basis for our prescription for interpersonal skills in Chapter 7. Bandura proposed
that observational learning consists of four phases:

Attention: First learners pay attention to a model, usually someone they find important
or attractive (e.g., a movie star, athletic hero, peer group leader).

Retention: Having observed the model, the learner must repeat the behavior by mental
rehearsal or practice to remember it.

Production: Extending initial attempts to retain the behavior, the learner now tries to
replicate the model’s level of expertise. Extensive effort and practice may be required
to ensure success.

Motivation: Consonant with behavioral principles, reinforcement is needed to sustain
motivation to repeat the behavior. The reinforcement may involve one or more of the
following: feeling intrinsic satisfaction for emulating the model, receiving extrinsic
rewards such as points or verbal praise, and/or obtaining vicarious pleasure through
watching others being reinforced for the behavior. Designers can draw on principles
of social learning theory to improve instruction and learning. Some examples are
as follows:

Principle: People learn vicariously by seeing others receive positive or negative conse-
quences for certain behaviors.

Application: A designer includes, as a component of self-instructional units on hotel
management, videos of successful managers performing desired interactions with
guests and being reinforced through the resolution of problems and positive feed-
back.

Principle: People learn by modeling their behavior on that of others.
Application: The designer begins each lesson in an automobile mechanics course with

a demonstration by the instructor of the repair technique being taught.
Principle: Inhibitions for engaging in a particular task can be reduced by watching

others perform the same task.
Application: In a swimming class designed for children with aquaphobia, the designer

incorporates a coaching component in which children who are making the most
progress formally serve as coaches and models for others.

Implications of social learning theories for instructional design Social learning theories
remind designers that the involvement of other people in the learning process can exert pow-
erful influences on motivation and performance. One factor is the intrinsic reinforcement or
satisfaction that we feel when emulating attractive models. Another is the desirability of being
recognized by a respected peer or adult for performing well. A third is learning vicariously
by observing a model demonstrate correct techniques. A fourth, to be developed further
in the “Cognitive Theory” section, is reaching higher levels of understanding and mastery
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by solving problems in a group whose members possess differing levels of ability and exper-
tise. Although there is probably no substitute for real-life (i.e., human) models, instructional
designers today are increasingly exploring in computer-assisted learning environments the
usage of intelligent tutors and, at a simpler level, “pedagogical agents as learning compan-
ions” (PALs) (Baylor, 2011; Yung, 2009). The latter are humanlike characters that appear
during the lesson to motivate and model learning behaviors. Recent research has demon-
strated that the characteristics (e.g., gender, ethnicity, expertise level) and personality of
PALs may influence the degree to which learners are positively affected by their presence
(Baylor & Kim, 2004).

Cognitive Theory
Whereas behaviorists focus on what is directly observable and controllable, cognitive theo-
rists are concerned with what occurs inside the mind—how we think, process information,
remember and forget information, and acquire and use language to communicate. Similar
to behaviorism, there is no single universally accepted “cognitive theory” but rather a col-
lection of influential frameworks emphasizing different aspects of cognition. For example,
the work of Piaget (1952) and other developmental cognitive theorists discourages the per-
ception of children as “miniature grown-ups” who reason and think the same ways as adults
but are simply less experienced. Rather, research has demonstrated that children think in
qualitatively different ways as they mature, progressing from dependency on sensory and
physical experience (e.g., feeling and touching) to being able to mentally manipulate con-
crete objects and, ultimately, to engaging in abstract and hypothetical thinking (e.g., “What
would happen if?”).

Complementary perspectives dealing with the sociocultural nature of cognition were
provided by Lev Vygotsky, a Russian psychologist. Vygotsky (1962) believed that cognitive
growth is fostered when children operate in the “zone of proximal development,” the area
slightly above their present functioning but in which they can be successful with the assis-
tance of adults and peers. Thus, an emphasis on social activities and cooperative learning is
suggested. Drawing extensively on Piaget’s (1952) and Vygotsky’s (1962) work, cognitive the-
orists such as Bruner (1963, 1990) and Wittrock (1974, 1989) focused on the self-constructed
(i.e., “generative,” or discovered) nature of learning. Teaching methods supported by these
perspectives include discovery learning and student-centered instruction. In contrast, other
cognitive theorists, such as David Ausubel (1963), believe that learning should take place
deductively—from the general (i.e., the rule or principle) to the specific (i.e., the facts and
details), rather than inductively—from the specific to the general (Slavin, 2008). Ausubel,
in direct opposition to the constructivists, would much prefer to educate students via a
well-organized lecture than an experiential learning activity.

Despite their differences, these alternative cognitive perspectives commonly support
several important principles of learning. One is that students form personalized and unique
knowledge structures, called “schemata.” This prior knowledge influences how new infor-
mation, whether self-discovered or received, will be processed and understood. A second
major principle is that the more actively students process new material by relating it to prior
knowledge and applying it to new tasks, the better it will be learned. Third, just as prior knowl-
edge influences new learning, new learning experiences, in turn, change our knowledge
structures. Piaget called these complementary processes assimilation and accommodation,
respectively. As you read the present material, both processes should be happening simul-
taneously inside your mind. That is, you are interpreting (i.e., assimilating) this overview
of cognitive theory uniquely, relative to your classmates, based on your current knowledge,
interests, and frame of mind (hopefully, wakefulness is one of its characteristics). At the
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same time, the information is changing you (through accommodation) as you consider, for
example, how the various cognitive perspectives (e.g., those of Piaget, Vygotsky, Bruner, and
Ausubel) are similar to and different from one another. Maybe one of your present thoughts
is that it’s time to move from relatively abstract, general descriptions of cognitive theory to
more specific applications that designers can use. That is also our plan.

Cognitive principles and applications Numerous principles of learning have been derived
from cognitive learning theories. Following are some examples that instructional designers
may find useful to consider:

Principle: For information to be processed and transferred to memory, it must first be
attended to.

Application: In a computer-based unit on chemistry, the designer uses a bell sound as
a signal for students to attend to each simulation about to occur in the program.
Note that in using the bell sound, the designer is also applying a behavioral
principle—classical conditioning—to associate the sound with the instructional
event.

Principle: Working memory is usually limited to holding from five to nine separate bits
of information for a limited duration (e.g., 20–30 s).

Application: In presenting new terminology on the parts of the human brain, the
instructor limits the number of terms presented together, while providing students
with ample opportunity for rehearsal. The number of items presented must be less
than working memory capacity in order to allow for the processing of all items
(see Sweller, 2004; Sweller, Ayres, & Kalyuga, 2011). The instructor also assists the
students in employing mnemonics, or memory aids, such as associating the image
of a bell with the term cerebellum.

Principle: The more deeply information is processed, the greater the probability that
it will be transferred to long-term memory and retrievable in the future.

Application: In developing an online course on geometric principles, the designer
intersperses higher order questions with definitions and problems. Examples include
“Why is angle A smaller than angle B?” and “If the triangle were equilateral, how
would that change side X?” The designer’s goal is to engender meaningful process-
ing of the material presented.

Principle: Children reason and view the world differently than do adults.
Application: In applying this classic principle of developmental cognitive theory, a

designer who is creating an instructional unit on healthy foods for third-graders
includes many pictures of food products and concrete examples in the content. She
extensively edits or deletes text written by an expert who uses extensive jargon and
abstract language. For example, the expert’s definition, “Metabolism is the process
by which the substance of plants and animals incidental to life is broken down or
built up,” is replaced by questions, such as, “What plants have you eaten lately?”
“What happens to the plant when it is ‘digested’ by your body?”

Principle: Children can perform at cognitive levels higher than their present func-
tioning through participating while learning in conversation and collaboration with
peers or adults.

Application: In applying Vygotsky’s notions of socially assisted learning, a designer
developing mathematics lessons for children in primary grades incorporates
intermittent cooperative learning activities in which children at different ability
levels can interact with one another in solving problems.
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Principle: Recall of previously learned information may decrease when new, similar
information is learned.

Application: A designer is developing a technical manual to teach two related
computer-based statistical analysis programs (Stat Pak and Data Analysis 7.0) to
the research staff at a large corporation. In considering the cognitive principle of
retroactive interference, she attempts to reduce potential interference as much as
possible by (a) teaching Stat Pak thoroughly before beginning Data Analysis 7.0 and
(b) using different teaching methods (e.g., workbook and teacher led, respectively)
for each.

Principle: When cognitive demands exceed processing capacity, the degree of learning
is reduced.

Application: In developing an online course in pre-algebra for middle school students,
the designer includes adaptations in which students who perform poorly on pretests
(i.e., low achievers) are presented first with completely worked examples to study,
followed by incomplete examples to solve. In contrast, for high achievers, the incom-
plete examples are presented initially. The rationale is that if prerequisite knowl-
edge for a task is low, incomplete problems may exceed students’ processing capac-
ity and hinder understanding. Managing the information presented to the learner
to account for working memory capacity is an application of cognitive load theory
(Sweller, 2004; Sweller et al., 2011).

Principle: When new information can be connected in memory to prior knowledge (or
schema), the chances for meaningful learning to occur, as opposed to rote memo-
rization, will increase.

Application: A designer is developing an instructional unit on Eastern religions for an
adult education course. Realizing that the adult students may have little background
in the content, he applies Ausubel’s notion of “advance organizer” by developing a
brief introductory unit that compares Christianity (i.e., the familiar) to Buddhism
(i.e., the new). The organizer material provides background information to which
students can relate the actual lesson content.

Principle: For meaningful learning to take place, learners must construct knowledge
themselves through their actions, reflections, and experiences.

Application: In applying this constructivist view of learning, the designer orients the
curriculum and teaching methods in a course for critical care nurses around simu-
lations and cooperative learning. In particular, the nurses are grouped into teams
of three members and assigned “patients” (role-played by other students) in sim-
ulated emergency situations. The team acts out its responses and then discusses
with the instructor and class the rationale employed and perceived adequacy of its
performance.

Expert’s Edge

One Principle, Hold the Theory, and Add the Works: First Principles
of Instruction
Shortly after the appearance of the second “Green Book” (Reigeluth, 1999), I suggested to
Charlie that I didn’t think that the various theories described in this book were really that
different. He challenged me to verify my statement. After a careful review of many instruc-
tional design theories, including many that were not represented in the Reigeluth anthology,
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I concluded that in one form or another most of these theories provided a common set of
prescriptions that I came to call “first principles of instruction.” In trying to be concise, we sug-
gested that these theories all agreed with five fundamental prescriptions for effective instruc-
tion (Merrill, 2008, 2009).

Learning is promoted when learners engage in a task-centered instructional strategy.
Learning is promoted when learners observe a demonstration.
Learning is promoted when learners apply the new knowledge.
Learning is promoted when learners activate prior knowledge or experience.
Learning is promoted when learners integrate their new knowledge into their everyday

world.

It should be noted that the theories reviewed included behaviorist-, cognitive-, and
constructivist-oriented theories. It should also be noted that none of these theories included
a contrary principle. The primary difference among theories is often in what is stressed and in
secondary principles.

So, what is the point of being a purist? In my view, a variety of scholars studying similar
phenomena are likely to come to similar conclusions. When it comes down to prescriptions
about what to do, these prescriptions look very similar. When it comes to explaining why these
prescriptions should be followed, there tends to be a considerable divergence of opinion.
I have often stressed that what we should teach our designers are not theories (explanations
of why) but rather empirically verified principles (prescriptions for practice). First, principles
are one attempt to identify these commonly agreed-upon prescriptions for design. They are
not grounded in any particular learning or instructional theory but can be found in most such
theories. When we focus on prescriptions that can be derived from different theories, are we
subscribing to multiple theories? Or are we ignoring theory and going for what works? You
decide.
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Implications of cognitive theories for instructional design The principles of learning
derived from cognitive and constructivist theories can potentially affect instructional design
decisions in many ways. One important implication is reminding the designer that learners
at different stages of cognitive development do not think and process information in the
same manner. Learning materials and activities need to be designed appropriately to fit
developmental needs.
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A second implication is that unless presented information is stored in long-term
memory, it will be quickly forgotten. Meaningful learning, which occurs when new infor-
mation can be related (or connected) to existing knowledge, is much more resistant to
forgetting than is rote memorization. Thus, by using examples, analogies, explanations,
and advance organizers, designers can increase the chances for meaningful learning to
occur.

A third implication, from Vygotsky’s theory, is that social interactions can facilitate
learners’ progression to more advanced ways of thinking and problem solving. Instructional
designers should therefore consider opportunities to incorporate into lesson designs
cooperative learning or tutoring from peers or adults. Where real people cannot be so
employed, usage of PALs might be explored in computer-assisted contexts (Veletsianos,
Miller, & Doering, 2009).

Fourth, constructivist philosophies emphasize the fundamental role of students as
active participants in the learning process. By engaging in problem solving, cooperative
tasks, and discovery learning, the individual learner experiences firsthand the meaning and
application of rules and principles in the subject areas studied. Although constructivism
appears to be in direct opposition to cognitive approaches that focus on “reception learning”
(e.g., listening to lectures or reading text), both perspectives share a focus on the learner
being an active participant in processing material, not simply memorizing it. As discussed
later, successful designers typically learn how to draw from multiple theoretical perspectives
to respond most effectively and flexibly to project needs.

Fifth, although constructivist philosophy promotes the concept of learners actively
building knowledge structures (Mayer, 2004), it also recognizes the strong influences of
individual differences on learning processes. Thus, effective applications of constructivism
do not necessarily call for placing students in pure “discovery learning” situations in which
there is minimal guidance or instruction from teachers (Kirschner, Sweller, & Clark, 2006;
Sweller, Kirschner, & Clark, 2007). Cognitive load theory (Sweller, 2004), as noted earlier,
suggests that novice learners may become overwhelmed by the processing demands of such
open learning environments. “Active learning” therefore should not be equated with “inde-
pendent learning” or used with all students. Embedding guidance and support (e.g., worked
examples, worksheets, cooperative learning, teacher presentations, etc.) in student-centered
instruction should be considered where learners have limited background or low perfor-
mance in the subject being taught.

However, there is one significant concern in regard to those who propose a con-
structivist approach to instructional design. Tobias and Duffy (2009) question the validity
of a constructivist instructional design model: “In the 17 years since the Duffy and
Jonassen (1992) book was published, there has been little progress in developing the
instructional theory or identifying those design principles tied to constructivism. The
lack of an emerging instructional theory parallels the lack of refinement of constructivist
theory. Indeed, to us it would appear that constructivism remains more of a philosophical
framework than a theory that either allows us to precisely describe instruction or pre-
scribe design strategies” (p. 4). Whether or not one agrees with these reservations, most
instructional designers and educational psychologists nonetheless find the constructivist
“theory” or “philosophy” valuable for viewing learners as active constructers rather than
passive recipients of information. Consequently, emphasis in designing instruction is
placed on promoting student-centered learning activities (such as projects, cooperative
learning, problem solving) that accommodate individuals’ experiences, prior knowledge,
and interests.
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Expert’s Edge

Purely Theoretical or Theoretically Pure?
Should an instructional designer be a purist or take an eclectic point of view in regard to
learning/instructional theory? I dislike either/or questions because they seem to imply that
there are only two possible answers, like black and white, whereas I find the world to be full of
shades of gray. On some fundamental level, designers are probably purists. This is because
we have deeply held (and often unexamined) beliefs about the nature of knowledge and how
learners come to know things. If you believe that knowledge is acquired from the outside in (the
objectivist view), you cannot at the same time believe that knowledge is constructed from the
inside out (the constructivist view). Because of this, I think it’s likely that instructional designers
approach problems from a particular point of view that is personal and unique to each of them,
a kind of bias that affects their interpretation of the problem as well as candidate solutions they
might consider.

I find it hard to imagine using the perspective of only one theory to inform instructional
design decisions, even when there may be a good reason to do this. As an example,
I wanted instructional design students to experience what it’s like to be a learner in a
constructivist environment. This meant allowing them to structure their own learning goals
and select instructional strategies that would enable them to meet these goals, all with
technology-based learning supports designed to help them make these decisions. But
students didn’t recognize the learning support that was available to them. They didn’t
make good decisions about what or how to learn, even when their peers in a collaborative
learning group were depending on them. They ran out of time, despite my prompting them
throughout the semester to plan their time and activities. So what happened? A purely
constructivist environment didn’t work very well partly because students were unprepared
for it. But there were also institutional constraints, such as the length of the semester, that
interfered.

It’s a rare thing indeed for conditions to align in such a way that a pure application
of learning theory is possible to implement or likely to succeed. Better to have lots of tools
and be alert to their possibilities than to have a single hammer and treat everything like
a nail.

Marcy P. Driscoll is dean of the College of Education at Florida State University. She is also Leslie J. Briggs Professor of
Educational Research and a professor in the instructional systems and educational psychology programs within the
Department of Educational Psychology and Learning Systems at Florida State University.

Which theory to use? As the previous sections described, there are many potential applica-
tions of behavioral and cognitive theories in designing instruction. In summary, behavioral
principles are most helpful in structuring the conditions of instruction to maintain student
motivation, promote learning activity, and analyze tasks into objectively measurable com-
ponent outcomes. Key decisions may involve how to administer feedback on performance,
whether and when to provide external incentives (e.g., points, grades, privileges), and the
amount of learner control over pacing and reinforcement to allow. Social learning princi-
ples provide frameworks for enhancing student learning through opportunities to observe
and interact with others. Cognitive principles tend to be most helpful for making decisions
involving how to design lesson content in accord with learners’ prior knowledge and levels of
development for reasoning, memory, and information processing. Clearly, behavioral, social,
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and cognitive learning theories have the potential to operate in a complementary, mutually
supportive fashion in a given course.

How influential a given type of theory is in designing instruction will depend on a
number of factors. One factor is the theoretical orientations of the individual designer. Which
set of principles in the prior section most interested you—those derived from behavioral,
social, or cognitive learning paradigms? As indicated by Marcy Driscoll in the “Expert’s Edge,”
some designers tend to be purists who favor particular theories, whereas others are eclectic,
considering multiple theoretical approaches depending on the project at hand.

Accordingly, a second factor affecting theory selection is the nature of the instruc-
tional design task—the conditions and requirements. For example, if the task is one with
clearly defined performance objectives (e.g., “The learner must demonstrate ability to take
patients’ blood pressure with 95% or higher accuracy”), behavioral theory, with its princi-
ples of practice and reinforcement schedules, might seem most useful. Conversely, if the
task emphasis is experiential in nature, such as traffic light technicians learning how to trou-
bleshoot problems, a constructivist approach might be viewed as most compatible. Because
the traffic light problems are unpredictable and open ended in nature, hands-on learning
experiences could prove particularly valuable here as a learning mode. Earlier we considered
applications of cognitive load theory to promote the use of guided instruction (e.g., worked
examples, teacher coaching, immediate feedback, etc.) for inexperienced or novice learn-
ers. On the other hand, if the primary goal of a unit in biology is to have students experience
scientific inquiry, with little concern about their mastering particular content, a reasonable
argument for designing a pure discovery activity might be made (Kuhn, 2007). By combining
diverse theoretical perspectives, however, the designer might find even more appealing an
inquiry-based learning activity with built-in support (e.g., peer mentoring) to guide students
who become flustered due to inexperience or lack of prerequisite knowledge (Hmelo-Silver,
Duncan, & Chinn, 2007).

A third factor is the preferences of the clients or project sponsors, who may not be learn-
ing theory scholars but often will have personal views of how students learn most effectively
in the educational area of interest. Not surprisingly, the practicing designers interviewed
by Yanchar et al. (2010) found “gatekeeping” by managers or other company employees to
be a common barrier to basing decisions on theory as opposed to business considerations
or subjective viewpoints. Specifically, the sponsors may make it clear that the type of learn-
ing they favor is, say, what’s taught didactically by an instructor or reference manual rather
than self-discovered or acquired through social interactions. The designers must then decide
whether the “imposed” theoretical orientation is one with which they are comfortable and
that they are willing to employ.

Is it best to be purist or eclectic? The answer, like that to questions concerning choice
of political party or favorite TV show, depends on whom you ask. In general, the majority
of designers (and university instructional design programs) favor taking an eclectic orien-
tation where feasible (Yanchar et al., 2010). Drawing from alternative theories increases
the range of options for meeting project needs based on learner characteristics, type of
task, client preferences, and the complementary strengths of varied perspectives. On the
other hand, purist designers have the advantage of keeping within a paradigm that they
best understand and value. Trying to force-fit into the design process theoretical ideas one
doesn’t believe in is unlikely to yield a quality product. However, as illustrated in the follow-
ing scenario and advocated by Driscoll in the “Expert’s Edge,” sometimes clear advantages
may result from collaboration between designers having different theoretical perspectives
and expertise.
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Expert’s Edge

Designers of a Different Feather Discover a Nest Egg
Veteran instructional designer Fred Santo is a staunch behaviorist who views learning as the
acquisition of knowledge and skills linked to clearly defined instructional objectives. Fred is
highly skilled at working with subject-matter experts and instructors to define those objectives
and then develop instructional units that teach the specific content, assess student perfor-
mance, and adapt subsequent events accordingly (e.g., remediation, acceleration, variation of
delivery mode). Sarah Tompkins, on the other hand, is a strong supporter of constructivist inter-
pretationsof learning.Herexpertise is indevelopingopen-ended learningenvironments inwhich
students can explore solutions to problems under conditions that simulate real-life situations.

Fred is approached by the local school district to develop a series of units to prepare
students for taking state-mandated achievement tests. Fred is delighted by this charge and
has many ideas for using behavioral principles to develop effective and engaging tutorial units.
However, in meeting with the district’s curriculum committee, he is further informed that a
part of the unit should be “learning how to learn” through students’ self-assessments of their
individual strengths, weaknesses, and needs. Fred feels his pulse rate beginning to increase;
his personal self-assessment is sending vibrations that he is not adequately prepared to handle
these expectations. But then he remembers that his colleague, Sarah Tompkins, specializes in
cognitive learning applications. After a quick phone call, a partnership is formed that ultimately
produces a highly effective instructional unit, grounded on eclectic learning principles, and that
neither designer could have created as successfully alone. The next week, Sarah recalls that
one of her clients keeps asking her to build into a lesson extrinsic incentives (group privileges) for
students to stay on task. She decides to farm out that behavioral-sounding component to Fred.

S U M M A R Y

1. Instructional design should be grounded in theories of learning and instruction.
2. A learning theory tends to be descriptive, explaining how learning takes place to achieve

certain kinds of outcomes.
3. One major, influential theory of learning is behaviorism, which focuses on the influences

of rewards and punishments in determining future behaviors. Another is social learning
theory, which focuses on how people learn by observing and modeling the behavior of oth-
ers. A third is cognitive theory, which focuses on receiving, processing, and remembering
information through reception and discovery learning approaches.

4. Instructional theory, as informed by learning theory, defines the core teaching strategies
(e.g., cooperative activities versus lecture, immediate versus delayed reinforcement, or
worked examples versus incomplete examples) to be incorporated in a lesson. Instruc-
tional theories are prescriptive and situation specific.

5. The instructional design plan or model, as informed by both the learning and instruc-
tional theories, specifies how the core teaching strategies will be blended in the actual
lesson (e.g., “Students will study two worked examples on their own, then solve three
incomplete examples, each followed by immediate teacher feedback, in a cooperative
learning group.”).

6. According to Gropper (1983), four factors influence the effects of instructional theories
or models on predicting and producing achievement: (a) the capacity for a highly differ-
ential analysis of learning requirements; (b) the capacity for quantifying conditions and
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treatments; (c) compatibility with a theory of learning; and (d) the explicit linkage of the
learning theory, instructional theory, and instructional model.

7. The principles derived from theories of learning help the designer select and incorporate
instructional strategies proven to be effective for achieving certain types of outcomes (e.g.,
frequent reinforcement or feedback for acquisition learning, distributed rather than
massed practice for difficult material, or advance organizers for unfamiliar concepts).

8. Some designers take an eclectic approach in their work by drawing from alternative learn-
ing theories. Others tend to be more purist in nature, invoking one perspective only. The
eclectic orientation increases the range of options for meeting project needs based on
learner characteristics, type of task, client preferences, and the complementary strengths
of varied perspectives. On the other hand, more purist designers have the advantage of
keeping within a paradigm that they best understand and value.

T H E I D P R O C E S S

Learning theory provides the foundation for the instructional design process by explain-
ing how learning takes place to achieve certain kinds of outcomes. Principles of learning
(e.g., those involving reinforcement schedules, memory systems, and vicarious learning)
derived from the broader theory can be translated into core teaching strategies that form
the instructional theory for the particular design project. Most designers find it useful to
be knowledgeable about alternative theories, such as behaviorism, social learning, cognitive
theory, and constructivism. Applying this background to a given project, the designer is likely
to benefit from asking the following types of questions:

• Which theoretical explanations and learning principles seem to best fit the instruc-
tional objectives of the lesson or unit?

• Which theoretical frameworks can best support an instructional theory and design
model consonant with the conditions of the design project (e.g., resources, client
choices, student characteristics)?

• Which theoretical framework best fits the interests and skills of the design team?
• How can learning theory be directly applied to developing, selecting, and supporting

the specific instructional strategies that will compose the design model?

Recall that in the opening scenario in this chapter, the design team essentially bypassed
all these questions, preferring simply to pick and choose pet instructional strategies based
on preferences and intuitions. Lacking a learning theory, an instructional theory, or a design
model, that team can only hope that the strategies will operate fluently to achieve the desired
outcomes. Unfortunately, in real-life situations, such hopes will rarely prevail over ineffective
design processes.

Expert’s Edge

Does He Know that I Know that He Knows that I Know?

Why Should I Care About Philosophy? Our philosophies shape what we think and do.
Few of us, however, take the time (or have the time these days) to examine our beliefs or
to contemplate life. I barely have enough time to figure out what to wear each day, let alone
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the meaning of life. Yet understanding our beliefs can go a long way toward removing the
roadblocks we face each day in life—and in instructional design.

Whether it’s life in general or an applied field of study in particular, some things are black
or white and others are gray. Yet when we take the time to understand the beliefs that guide
and direct us, we become better prepared to solve problems and manage difficult situations.
Our philosophies are the beliefs, values, and attitudes that filter how we interpret situations
and make decisions.

In addition, those of us who work in the field of instructional technology will most likely
encounter those core values that underlie our profession, including these:

1. The systems approach is the field’s foundation.
2. Learning is a change in knowledge or behavior.
3. Achievement is the desired outcome of the instructional design process.

Our philosophies influence how we make sense of these core values. Sometimes we
become so wrapped up in living our lives that we forget to consider our values and beliefs.
Our philosophy sheds light on what we do, how we do it, and why we do it, because philosophy
is all about thinking. Long ago, when Socrates claimed that “the unexamined life is not worth
living,” philosophy was a way of life intended for ordinary people. It provided practical advice
for living. So let’s take a look now at how all this might apply to instructional design.

Is It a Line or an Oval? The systems approach means different things to different people.
Some interpret the systems approach as systematic, a concept best illustrated by the vast
array of procedural models that describe instructional design as a linear, step-by-step process.
Others believe that the systems approach is a systemic orientation that is more recursive
and organic than linear. Of course, gray areas between these two extremes integrate bits and
pieces of both explanations.

What do you think? Is the systems approach a line, an oval, or something else? Does it
ever make sense to follow a rigid plan, or should you always plan to follow a flexible process?

Is Learning Internal or External? Speaking of gray areas, the field has yet to discover a
single theoretical perspective that completely explains the complex phenomenon of learning.
Generally, the black-and-white opinions on this subject describe learning either as something
that occurs in the mind or as a behavior that must be observed. Added to this issue are vari-
ous beliefs about how learning occurs. Some believe knowledge is what the learner acquires
through instruction. Others suggest that learning is an active process of constructing rather
than acquiring knowledge. Clarifying views about the nature of learning helps you make sense
of the perspectives and expectations about instructional design that stakeholders hold. As
an instructional designer, you will be constantly challenged to understand multiple viewpoints
and interpret theories of learning into appropriate strategies.

Stuff, Experiences, or Environments?

Student Is the focus of instructional design on instruction or learning?
Professor Yes!

The instructional design process yields achievements that align with various orientations
to the field. An orientation often focuses on development of instructional materials. A product
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orientation reflects a focus on structuring meaningful learning experiences, whereas a focus
on the environment is oriented toward creating an atmosphere that fosters learning. But there
are no absolutes, and more often than not, instructional design integrates all these views.
From a philosophical perspective, however, these various orientations often lead to learning
outcomes that include anything from knowledge to skills to attitudes. If you’re clear about
whether your focus is materials, experiences, or environments, you’ll be more likely to deliver
the results you desire.

Is Unexamined Instruction Worth Designing? When was the last time you came face -to
face with your philosophies about learning and instruction? Philosophy can help instructional
designers find solutions that are compatible with those beliefs surrounding the instructional
design process. Some believe that instructional design needs to address more than practical
issues; it should provide for the human spirit as well. The ultimate benefit of this approach is
insight into the impact of our actions on the learner—and it may help a few people figure out
what to wear tomorrow!

David L. Solomon has more than 13 years of experience designing, developing, and implementing training and
performance improvement solutions for multinational and privately held businesses. He teaches part time at the
secondary and postsecondary level, and his research interests include explicating the role of philosophical inquiry in
our field.

Lean Instructional Design
Initially, one might think that time and resources would not affect the use of learning or
instructional theory in a design project. They are both deeply embedded in one’s philosophy;
thus they should not be affected by requirements of a lean design. This thought is true to a
degree as there is not an explicit step for implementing relevant theory.

Unfortunately, adherence to learning and instructional theory are affected when time
and resources place constraints on our design. For example, if you are using a social learning
theory as a foundation for your instruction, lack of time could limit or even remove the step
for the learners to practice or fully develop the behaviors they have observed. In using lean
instructional design, we advise trying to ensure that key strategies supported by the prevailing
instructional theory are maintained and represented as much as feasible.

A P P L I C A T I O N

Consider the types of learning outcomes described next. Which learning theory seems
most relevant or useful to you as a framework for design solutions? (There are no correct
answers, because all theories should have potential applicability, depending on conditions
and designer inclinations.)

Possible choices:

Behavioral
Social
Cognitive/sociocognitive
Constructivist

1. Instructional need: Reduce the amount of discipline suspensions of high school
students in an urban school district.
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2. Instructional need: Increase the skills of employees of a national food distributor in
handling problems with customers’ orders.

3. Instructional need: Increase the skills of school board members to work together
rather than engage in divisive behavior.

4. Instructional need: Increase the ability of students to complete multiple-choice
items, similar to those given on the state achievement tests, quickly and accurately.

A N S W E R

Depending on the designer’s preferences and the instructional needs identified, there is
no one correct answer to any of the application items. By basing the development of the
design model on learning theory and instructional theory (whichever ones are employed),
the designer is much better positioned to develop a coherent instructional plan that is both
grounded in and justified by scientific principles. Following are possible routes the designers
may take in the sample situations.

1. To reduce the discipline problems, the designer views behavioral theory as offer-
ing many useful principles regarding behavior modification. The principles offer
ideas about reinforcing students’ appropriate behaviors and punishing inappropri-
ate behaviors through providing and removing privileges, respectively. However, the
designer also sees principles from social learning theory as suggesting there is value
in students observing desirable models demonstrating proper behaviors.

2. To increase the problem-solving skills of employees serving customers, the designer
views constructivist principles as highly relevant. On that basis, the designer
decides to build into the training course ample opportunities for experiential and
cooperative learning, in which students attempt solutions to simulated problems.
Sociocognitive principles also seem relevant here for creating situations in which
less advanced students can learn from more experienced ones.

3. As in the preceding example, the designer uses principles from constructivist and
sociocognitive theories to engage students (i.e., the school board members) in sim-
ulations, cooperative learning, and discussions relative to the instructional goals.
However, drawing from cognitive theory, she also develops a well-structured didactic
presentation (written and lecture) on “rules and strategies for group interactions.”
The presentation includes numerous examples and prompts for students to relate
concepts to their own experiences.

4. To increase students’ preparation for standardized testing, the designer draws on
behavioral theory to develop individually adaptive schedules of practice and feed-
back. However, based on cognitive theory, the designer also develops tutorials that
explain how to use mnemonics and generative learning strategies to improve learn-
ing of the material.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

Initially, as a designer, you were completely focused on establishing a relationship with the
client, assembling your project team, and understanding the key goals. You gave no attention
to instructional theory. However, as you began the task analysis and contemplated which
instructional strategies to employ, the importance of instructional theory helped inform your
design decisions.

As you conducted the task analysis, you considered whether the amount of concep-
tual content could result in exceeding the learner’s cognitive capacity, or cognitive load. You
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were also concerned that the fire classes (A, B, C), types of extinguishers, and emergency
procedures could create retroactive interference. You then intentionally applied cognitive
learning theory and instructional theory principles as you designed the instruction. For
example, you employed the following:

• Simple visuals to differentiate the types of fire extinguishers. You reduced cognitive
load by eliminating nonessential information and focused the learner’s attention by
highlighting critical characteristics such as the presence of a pressure gauge and the
shape of the nozzle.

• The acronym PASS (pull the pin, aim at the base of the fire, squeeze the handle,
sweep from side to side) as a mnemonic to help the learner transfer the procedure
to long-term memory.

• Repeated practice using fire extinguishers to strengthen the learner’s formation of
schemas. Another example of reinforcing the formation of appropriate schemas was
the practice activity (i.e., generative strategy) that asked the learner to identify errors
in carrying out emergency procedures.

• Authentic scenarios that were familiar to the learner. For example, you used office
workplace examples rather than industrial workplace examples. The scenarios
were challenging but not outside the learner’s zone of proximal development. The
introductory fire disaster story was used to gain attention and heighten interest and
motivation.

From a behavioral perspective, repeated practice strengthened stimulus–response con-
nections. The instructor’s praise and corrective feedback reinforced the desired behavior.
Students learned how to operate fire extinguishers through direct instruction as well as
vicariously by observing the instructor (live or as a video stream in the web version)—an
application of social learning theory.

During the middle of the project, when the department manager asked “Is it really
necessary to include all these practice activities?” you drew on your knowledge of learning
and instructional theory to persuade him that the time necessary to include these “essential”
activities would pay off in terms of learning gains.

(The application of instructional theory may be intuitive and automatic, tacit, and/or
require conscious effort. Individual preferences also influence your choice of theory. The
point is that skilled instructional designers use theory to guide their instructional decisions
and to anticipate and resolve potential instructional difficulties. Last, consider how we have
applied learning and instructional theory throughout this book and in the design vignettes
in each chapter.)
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Planning for Instructional
Implementation

GETT ING STARTED
You’ve just spent the last six months designing a new blended web-based and classroom
supervisor training program. You developed the program in response to a needs assessment,
which found that employees were dissatisfied with the quality of supervision and was the
underlying cause of a rapid rise in employee attrition. The results from pilot testing the
program with several supervisors demonstrate that the program is effective. Senior manage-
ment has been highly supportive and delighted with the initial results. But now that you
have started to roll out the program, none of the senior managers, middle-level managers,
or supervisors have enrolled in the course! You are completely surprised because you’ve
heavily advertised the new program in the company newsletter, distributed e-mails to super-
visors, and even sent personal invitations. And there’s no tuition charge for the course! In a
water-cooler conversation, a senior manager tells you that she would be happy to write an
endorsement memo to help with promotion but informs you that she and other senior man-
agers “know all this stuff already” so they don’t feel a need to take the course. You’ve spent
many hours designing the program and wonder if the program will ever be used. Where did
you go wrong? What can you do now? How can you convince managers and supervisors that
they “need” to take the course?

You might start by considering how senior managers would be perceived by employ-
ees and peers after taking a course in which they should already have expert knowledge.
Consider how taking the course would help or hinder fast-track promotion.

PLANNED CHANGE
If we have created instruction that is capable of solving a workplace performance problem
and increasing productivity, we would expect that managers would enthusiastically promote
the course and employees would be eager to enroll. The managers and employees would
instantly recognize the advantage of learning the information and readily adopt the instruc-
tional intervention. There are times, however, when we have to sell the client on the value of
our instructional product or intervention, using persuasion to change his or her perception
and understanding to get the instruction adopted. Bhola (1982) labeled this process planned
change.

390
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QUESTIONS TO CONSIDER

‘‘What is planned change?”

‘‘What factors influence adopting an instructional intervention?”

‘‘How do I develop a plan for implementing my project?”

‘‘What resources can I use to implement a project?”

‘‘What else must I consider when implementing a project?”
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An instructional designer often works collaboratively with members of the client’s orga-
nization from the start of the project, in part to cultivate buy-in for adopting the instructional
intervention. Diffusion is the process of communicating information to a client and target
audience about an innovation (i.e., an instructional intervention) (Rogers, 2003). Adoption
is the decision to use the innovation. The adoption of an innovation is one type of organiza-
tional change (King & Anderson, 2002). According to Rogers, there are four components of
the diffusion process: the innovation, communication, social system, and time. The following
paragraphs describe each of these components.

Innovation
An innovation is something new to an organization, manager, worker, teacher, or student
who is considering using it. For example, whereas most college students routinely use a cell
phone to send text messages, record videos, or post on social media sites, for a number of
adults, these are new and unfamiliar innovations—and a reminder of why audience analysis
is so important! In this example, cell phone sales staff might provide one-on-one instruc-
tion supplemented with a job aid, or we might design and implement a web-based tutorial.
Organizations often use instruction as a strategy to introduce an innovation and to reduce
resistance to the change. For example, an organization might use classroom instruction to
introduce employees to a new performance management system. Employees learn how the
new system will work, understand the system’s benefits, and are able to try out the innovation
to reduce uncertainty and resistance. The decision to adopt an innovation is dependent on
five characteristics (Rogers, 2003), which we discuss in the following paragraphs.

Relative advantage of the innovation Each training product is judged on its relative merit.
If the users perceive it as providing useful knowledge, then they are more likely to adopt
it. Although the training program might have many advantages and make an employee
more productive, leading to monetary or efficiency rewards, the user has to perceive it as
being advantageous. For example, providing field technicians with laptops and access to
online tutorials has the potential for helping the technicians maintain and enhance their
skills. The advantage is that the field technicians can access the tutorial anywhere, anytime
at their convenience and learn at their own pace. However, field technicians unfamiliar with
online learning might not recognize the advantages of using online tutorials and may resist
using them.

Compatibility with values, needs, and experiences Our users will evaluate a training
program or instructional innovation to determine whether it is compatible with their
values, matches their needs, and is compatible with what they have learned in the past.
For example, in recent years there has been a push for professors and teachers to adopt a
more student-centered approach in their teaching. This approach requires the professor or
teacher to change his or her role from that of a lecturer to one of a facilitator. Some may
perceive this role shift as incompatible with their values—teachers need to lecture to teach
the student.

Innovation complexity If the users perceive the innovation as complex or difficult to use,
they are more likely to resist using it. This perception of complexity can become a major
obstacle to adoption of the innovation. Consider the difficulty you might face implement-
ing web-based instruction for instructors who have limited experience with online learning
and course management systems. If uploading content to the course management system is



Trim Size: 8in x 10in Morrison465935 c15.tex V1 - 01/29/2019 7:51 P.M. Page 393�

� �

�

Planned Change 393

cumbersome or following the threads of the online discussion board is difficult, prospective
users will probably view this innovation as too complex to adopt. Similarly, consider the prob-
lems you might have implementing a web-based application for creating maintenance work
orders in an organization in which most users have minimal computer skills. The complexity
of such a system could cause the users to resist adopting it.

Ability to try the innovation Users often like to try an innovation on a small scale first. For
example, a company introduces a new course for accountants on how to use an innovative
software package for auditing clients’ books. Some divisions in the organization might resist
sending all their accountants to the training during the first offerings. Allowing a division to
send one or two employees to the training allows them to sample or try it on a small scale and
then determine whether they want to adopt it for everyone. Similarly, a school district might
identify a need to use a wireless network in the schools where all the students have laptop
computers. Rather than purchasing equipment for all the schools, the network administrator
might install it in one or two classrooms to determine whether it will meet their needs. If it
works, then the administrator may make the decision to install it in all the schools.

Observability of results A training program is more likely to be adopted when the users can
easily see the benefits. For example, if the managers and other accountants can see a benefit
of the training for the new auditing software, they are more likely to send others to the train-
ing. However, if an accountant returns from the training and either refuses to use or seldom
uses the new software, others will not see the benefits and may not attend the training. Also,
if a critical mass of users is not trained, the training may become a wasted resource because
those using the software will not have the support of management or other employees. As we
plan an implementation strategy for a new instructional product, we must consider how to
communicate the advantage of the product, its compatibility with existing behaviors, how the
user can try it out with minimal risk, and how to make the results observable. We also must
show that it is not a complex process.

Communication
Communication is central to the diffusion process. We have to communicate information
about the innovation to potential users so they can decide to use it. Although the instruc-
tional designer can prepare materials such as informative memos and presentations, the
designer might not be the best individual to communicate the information or “advertise” the
course. The most effective communication occurs between individuals who are similar, such
as those belonging to the same peer group or having similar interests (Rogers, 2003). For
example, a designer needs to consider who could best communicate information on a new
course for plant electricians. Is it the instructional designer, or is it the master electrician who
served as the subject-matter expert (SME) for the project who should communicate infor-
mation about the course? The master electrician is a member of the group of electricians
and probably has more in common with group members than the instructional designer.
Selecting the master electrician to sell the course may be more productive than having the
instructional designer sell it because the electrician has more in common with the target
group.

Social System
The social system describes the networks of relationships among the members of our tar-
get audience. Decisions to adopt a training program or instruction are typically influenced



Trim Size: 8in x 10in Morrison465935 c15.tex V1 - 01/29/2019 7:51 P.M. Page 394�

� �

�

394 15 • Planning for Instructional Implementation

by trusted employees’ (i.e., opinion leaders’) views about the consequences of adopting
the program. It is important to identify the opinion leaders and other stakeholders early
in the implementation-planning process in order to focus communication efforts to influ-
ence adoption. Although opinion leaders and other members of the various networks in the
social system can help communicate information about the instructional intervention, these
networks of people may also resist the adoption process.

Time
Users make decisions to adopt an innovation at different times in the life of the innovation.
You are probably familiar with one individual who is always the first to have the latest smart-
phone, computer, or electronic gadget and another individual who still has an outdated flip
phone. Rogers (1995) classified these adopters into five categories (see Figure 15.1). “Innova-
tors” are the first adopters who rush out to adopt innovations as soon as possible. Sometimes
these first adopters are willing to accept prototypes or test versions of a product. The “early
adopters” are the second group to adopt the innovation, often as soon as it is available in
commercial form. The “early majority adopters” are the third group and comprise the first
50% to adopt the innovation. Fourth are the “late majority adopters” who adopt the inno-
vation after it appears safe and stable. The final group is the “laggards,” who are the last to
adopt an innovation or perhaps never adopt it.

The actual time frame for adoption varies depending on the nature of the instructional
product or intervention. It is conceivable that the adoption cycle could be a week or less for
a small project and upward of a year or more for a complex project. For example, in a large
organization of 50,000 employees, the time required for employees to adopt a new employee
performance management system will depend on a range of factors, including whether the

FIGURE 15.1
Rogers’s Adopter Categories
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training is classroom or web based, introduced to one department or geographic region at
a time, and whether opinion leaders support the innovation.

Understanding the role of the innovation, communication, time, and the social system
can help us develop a plan for implementing our product (Malopinsky & Osman, 2006).
In the next section, we examine how the relationships among systems components in an
organization contribute to developing an implementation plan.

THE CLER MODEL
The implementation strategy is a means of specifying how to communicate information
about an instructional product and to whom. One strategy for preparing an implementa-
tion plan is Bhola’s (1982, 1988–1989) CLER model. CLER is an acronym for configuration,
linkages, environment, and resources, components that are used to facilitate the diffusion
and adoption processes to implement an innovation.

The CLER model, or the configurational theory of innovation diffusion, defines dif-
fusion or implementation of an innovation (Di) as a function of social configurations (C),
linkages between the designer system and client system (L), the surrounding environment
(E), and resources available to the designer and the client (R):

Di = f (C,L,E,R)

The following paragraphs further explain each component of the CLER model.

Configuration
Configuration represents the network of relationships of various social units in the organi-
zation and the individuals who play a variety of formal and informal roles in the “in-group.”
These relationships include the designer system and the client system. The designer sys-
tem includes the instructional designer, the evaluator, and the manager of the instructional
design (ID) department. The client system includes the target audience as well as the man-
agers and other stakeholders. Identifying these configurational relationships and the roles
of the various individuals helps us to develop a communication plan for the implementation
strategy.

There are four types of configurational relationships: individuals, groups, institutions,
and cultures. Groups are formal workgroups within an organization, such as the accounting
department or a cross-functional project team. Institutions are formal organizations such as
businesses or schools. Culture describes subcultures or communities.

For example, there may be several accounting, marketing, finance, and engineering
groups in a business (i.e., institution). One group might include individuals from engi-
neering, finance, and marketing. Engineers from all these various groups also belong to
an engineering subculture that is open only to engineers. For preparing an implementa-
tion plan, the configuration includes both the instructional designer (e.g., innovator) and
the client, or adopters. Using the four types of configurations, Bhola (1982) identifies 16
possible relationships (Table 15.1).

Table 15.1 lists the various configurational relationships for interactions between the
instructional designer and the client. For example, the instructional designer could act as
an individual on the various client relationships. Similarly, the instructional design group or
department could act on the various client configurations.
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TABLE 15.1
Configurational Relationships

Instructional Designer Client

Individuals (I) Groups (G) Institutions (IS) Cultures (CL)

Individuals (I) I–I I–G I–IS I–CL

Groups (G) G–I G–G G–IS G–CL

Institutions (IS) IS–I IS–G IS–IS IS–CL

Cultures (CL) CL–I CL–G CL–IS CL–CL

Although Bhola (1982) identified 16 possible configurations, the most effective are
those that are one-on-one. Although you might identify several different relationships, such
as managers “in” with the accounting managers (a group), the most effective way to commu-
nicate information about your instructional product would be by having your manager talk
individually to each of the accounting managers.

Linkages
Linkages represent networks or relationships between and within the instructional designer
and client organizations. Formal linkages exist within the context of the group and institu-
tional configurations as defined by the management structure. Informal linkages result from
partnerships, friendships, and working relationships. These informal relationships often
bypass traditional organizational structure. For example, consider a friendship between a
vice president and a salesperson who happen to have children who take gymnastics lessons
from the same coach. Although they both work for the same organization, the relationship
is informal rather than formal. Identifying these different linkages can provide a rich source
of communication links for the implementation plan.

Environment
The environment represents the physical, social, and intellectual forces operating within a
configuration. Environmental forces can provide a supportive, neutral, or inhibiting atmo-
sphere for adopting an innovation. Consider, for example, a school that wants to provide
students with their own tablet computers they can use in each classroom. A new school could
create a supportive environment by providing training and readily available technical sup-
port for the teachers. An older school’s physical environment might complicate installing
a wireless network; for example, a lack of electrical outlets in the classrooms could make it
difficult to charge the batteries during class. Similarly, the desks may not be ergonomically
correct or of the right size to hold the tablets. These environmental variables could hinder
the plan’s adoption.

Resources
Resources are used to support the implementation process. There are six types of resources
an instructional designer can use to support the implementation of a project (Bhola, 1982).
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Conceptual resources Technical skills and support are one type of conceptual resource that
is often needed for implementing projects involving the use of technology. Consider the tech-
nical support needed to offer a database administrators’ course at a hotel. The course needs
computers, software, and access to the company’s intranet. Successful implementation of
this course requires networking and technical expertise from a variety of individuals. Other
conceptual resources include management abilities and planning assistance.

Influence resources Goodwill, brand names, incentives, shaming, and threatening are
examples of influence resources one can use in the diffusion of an innovation. An instruc-
tional designer who has developed goodwill during the development phase will have a
resource to act on with the client. Other types of influence resources include incentives,
such as bonuses or monetary incentives; for faculty, release time from teaching a course; and
travel benefits. Negative-influence resources could include the withholding of monetary or
promotional incentives.

Material resources Financial backing is one type of resource that is often needed to imple-
ment a product. Other material resources include computers, software, books, DVD players,
video projectors, and physical facilities that can support the implementation.

Personnel resources Depending on the size of the project, worker resources can be a critical
issue during the implementation phase. Having a number of individuals who can be avail-
able at the right time to provide essential training or facilitation is essential if the product
implementation has a short time frame.

Institutional resources The organization’s infrastructure, including both the technol-
ogy/communication and personnel infrastructure, is considered an institutional resource.
Other institutional resources can include capabilities such as printing and shipping instruc-
tional materials. For web-based instruction, a server on either the Internet or intranet is
considered an institutional resource necessary for implementation. Consider again the
introduction of tablet computers. A new school could provide tables for using the tablet
computers that have built-in electrical outlets. An older school’s building could inhibit the
use of tablets because there are only one or two electrical outlets in the room and wireless
dead spots disrupt reliable connectivity with the network.

Expert’s Edge

Executing the Implementation
During the recent design of a leadership and strategy course for a professional master’s pro-
gram, our SME suggested an assignment in which students would perform an internal audit.
Our SME—a skill trainer and corporate consultant—worked with our design team to create an
activity that represented a realistic working situation. The activity highlighted both construc-
tivist principles and deep layers of interactivity and collaboration—two design parameters our
team immediately supported. The design itself was simple:

1. Students would independently research the contents of an internal audit. In a
real-world setting, our faculty SME contested, the contents of an audit would differ
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for each context, so the idea of a prescribed template was immediately rejected.
Likewise, if students were going to be leaders in this emerging strategic discipline,
we believed they would need to research and build audit structures from the ground
up rather than rely on a preformatted template.

2. Next, the students would write their audits and provide them to members of a
peer-review team who would provide feedback.

3. Students would then revise their audits based on the peer feedback.

In our formative internal review, we identified a number of potential gaps in the design.
Resources were insufficiently aimed at the design of the audit; there was a lack of explicit
guidelines for the peer review; the role of the instructor in the review activity was not clearly
articulated. However, when we expressed these concerns to the faculty SME, he reiterated that
these constraints were actually part of an experience designed to be authentic and reflective
of a real-world project. Once we executed the design, however, we began to recognize that
these gaps represented an enormous miscalculation.

In developing their plans, students were confused and frustrated by the perceived lack
of faculty support. Rather than improving clarity, peer review only led to further confusion.
Students were unsure whether their audit concept was correct and had limited ability to judge
whether the peer feedback was valid.

What we recognized immediately was that our attention had been so focused on build-
ing and maintaining a design relationship with our faculty members that we had not promoted
strongly enough what we know about adult learners. As adult learners, they needed mod-
els and direct faculty attention to the work being produced. These were not students new
to online learning, and in their time in our courses they had developed a set of norms. Our
design—although debated and discussed with the SME—disrupted these norms by shifting
from an instructor-focused content strategy to a student-centered discovery activity. The stu-
dents did not see the SME as an industry leader; they saw him as an instructional authority. This
meant they expected him to provide content rather than facilitate constructivist self-discovery.
In implementing this design shift, we did not make explicit the changing role of the instructor.
Had we made explicit the design of the activity and built in the resources necessary to help
students achieve objectives, we suspect the implementation might have gone more smoothly.

In its second iteration, the following changes were made:

1. Students were provided examples of the search parameters to guide them through
the discovery process.

2. Guiding questions were included in the peer review.
3. The instructor participated in peer review. The limited scope of the questions meant

a faster turnaround and more ability for faculty interaction. This led to expert insight
into the document before final submission.

The experience led to our adding an execution plan as the final deliverable before our
courses enter implementation. The execution plan is our opportunity to help our faculty make
the transition between SME and instructor by highlighting what we know about working with
our adult learners. These plans help our instructors move from the consultative role they hold
during the design process into their facilitative role for the course implementation by providing
detailed guidance about how they should interact with the course, its content, and its stu-
dents. Key to the success of this deliverable is that we track implementation concerns from
the very beginning of the design experience; this list is then revisited and faculty make final
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decisions. In other words, we have an eye to implementation throughout the entire design
process.

In the end, adjustment to the implementation concerns expressed by students helped
us to ensure a higher quality intervention for subsequent offerings of the course. It has also
supplied us with a set of best practices we can now plan to write into the execution plan of all
courses moving forward.

Brian Dashew is executive director, curriculum and instruction for Columbia University’s School of Professional Studies.
Brian conducts research on self-directed learning in online courses and online course discussion forums. Previously,
Brian was an instructional designer at eCornell and at Marist College.

Time resource It can take time for all the users to adopt an instructional innovation. The
time devoted to the implementation must accommodate all the adopters, from the innova-
tors to the laggards. Trying to implement an instructional program in an unreasonably short
time frame can result in poor outcomes.

PLANNING THE IMPLEMENTATION WITH THE CLER MODEL
An implementation plan identifies the various configurational relationships and then iden-
tifies ways to manipulate and capitalize on the configurations to facilitate the process. For
this section, we use the following scenario to illustrate how the CLER model can be used to
plan an implementation.

Your needs assessment of the network-engineering group found that it often selected a
backup generator for clients that was much too large and costly. Your company was losing a
fair number of contracts because of the price. The analysis indicated that the network engi-
neers had very little knowledge of how to develop the specifications for a backup generator
and tended to rely on the generator sales representative for the design and specifications.
You worked with two senior engineers who are highly respected in the company to design a
course on how to prepare the specifications for backup electrical generators. The pilot test
results suggest the course is very effective—engineers completing the course were capable of
developing specifications for a backup generator that were appropriate for the installation.
You are concerned, however, that some of the 14 division managers do not believe their engi-
neers need this type of training. “Any good network engineer should know how to develop
the specifications for a generator, and all my engineers are good” is a common response
from the managers. How will you convince these managers to send their employees to this
course?

Configuration
The key configurational relationships are the instructional designer (individual), the instruc-
tional design department (group), and the company (institution). There are several key
relationships on the client side. First are the individuals, who include the chief network
engineer, the vice president of the group of network engineers, the individual regional man-
agers, and the 143 individual network engineers. The client group includes the 14 regional
network-engineering departments. The institution is the same for the instructional designer
and client. There is also a culture configuration. The individual engineers, their managers,
and the chief engineer all belong to a subculture of those who share the same interest and
expertise in network engineering.



Trim Size: 8in x 10in Morrison465935 c15.tex V1 - 01/29/2019 7:51 P.M. Page 400�

� �

�

400 15 • Planning for Instructional Implementation

Linkages
Both the instructional design and client groups have the same formal management linkages.
There are a number of valuable informal linkages. First is a strong rapport between the
instructional designer and the two SMEs. The two SMEs have ownership of the course and
respect the designer’s efforts. Second is the informal linkage the SMEs have with the regional
managers and engineers. Third is the linkage between the instructional design manager and
the vice president and chief engineer. Fourth are the various informal relationships among
the engineers, resulting from transfers, promotions, and collaborative efforts, that go across
boundaries.

Environment
The environment created by management is considered supportive of the project. The
“word” has come down that the engineers will improve their design of the generators by
relying less on the outside vendors.

Resources
Management has indicated that they will provide the needed resources to complete the
project. There is, however, a lack of technical resources to answer questions an engineer
might have concerning the design of a generator package. Similarly, the vice president has
indicated that he wants the training to be implemented as quickly as possible to avoid the
loss of any additional bids. On the positive side is the goodwill toward the project generated
by the association of the SMEs and the involvement of a number of engineers in the review
of the instructional materials. There is also adequate support provided for delivery of the
course.

Analysis of the Situation
There is resistance by several of the regional managers to the course. They believe that their
engineers know how to develop the specifications successfully (even though there is adequate
evidence to the contrary). These managers are hesitant to enroll their staff in a three-day
course.

Implementation Plan
The following is the plan for the implementation of each component of the CLER model.

Configuration and linkages We can create a one-on-one relationship by using the SMEs
to communicate to each of the 14 regional managers. Our initial effort is to focus on this
configurational relationship and linkage because it can provide a positive, supportive envi-
ronment for the implementation. All the engineers are in the same subculture and speak
a similar technical language. This homogeneous grouping should produce more effective
communication than that between the instructional designer and the regional managers
(Rogers, 2003). As a last resort, we can use the linkage between the instructional design
manager and the vice president to offer incentives or some other inducement to implement
the training.
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Environment During the implementation by the adopters, the company has agreed to pro-
vide technical support that should result in fast resolution of any problems. The backing of
upper management should help create a supportive environment for the adoption of the
materials.

Resources The most important resource may be the goodwill the instructional designer
has developed with the engineers and the ownership these two SMEs have of the project.
Their support should provide a perception of low complexity for the project. The training
materials are readily available, as is a support staff to make arrangements for the course
offerings. Financial support for the project will allow the instructional design department to
pay for one to two engineers from the slow-adopting divisions to attend training. This will
provide a regional manager with an opportunity to test the training on a trial basis before
fully investing in the product.

First course offering We will work with the SMEs to identify one regional manager who is
a respected innovator. The first course offering will be in this district. By implementing the
course in a region that supports the innovation, we expect to see increased productivity. The
observable benefits of the innovation will then reduce the risk and complexity perceptions
of managers in other regions and increase the probability of adoption.

T ICHY’S TPC (TECHNICAL, POLIT ICAL, CULTURAL) FRAMEWORK
Tichy’s (1983) TPC framework consists of three interrelated systems components or strands
that are part of a broader change model, which informs our understanding and manag-
ing of organizational change (see Burke, 2017). The three strands—technical, political, and
cultural—can be adapted and modified to help an instructional designer think through
implementation decisions. The technical strand includes recognizing how the intervention
relates to or aligns with the organization’s strategy, mission, and goals; how the instructional
intervention might affect work processes; how work is organized; and the individual roles that
employees fill. At the micro-level, we can consider how the instructional intervention (the
change in knowledge or skills) might potentially affect an individual employee’s work per-
formance, perception of self-efficacy, or loss of expertise (e.g., the impact on the individual
as a result of introducing a new technology).

The second strand, political, includes the redistribution of power and influence across
the organization’s structure. In the context of implementing an instructional intervention,
gaining early buy-in from those individuals who have control of resources (such as incentives
and rewards) and personal influence (i.e., as an opinion leader and formal and informal
power) is critical. At a broader level, we could consider how the instructional intervention
maintains or disrupts the existing power relationships.

The third strand, cultural, includes recognizing organizational values and the organiza-
tion’s subcultures (similar to Bhola’s configurational relationships). The degree to which the
instructional intervention is congruent with and reinforces the organization’s existing cul-
ture is an important consideration—particularly important if a key goal of the instructional
intervention is to intentionally support or stimulate cultural change! The organization’s his-
torical context, the degree of risk aversion, shared values, and employees’ need to belong to
a group are factors that can affect employee resistance to or support for change efforts or
the introduction of an instructional intervention.
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According to Tichy (1982), all three of these strands must be aligned in order for
change to be successful (Burke, 2017).

DEVELOPMENTAL STAGES AND INFORMATION DECIS ION
PROCESS MODELS
The Concerns-Based Adoption Model (CBAM) (Hall & Hord, 1987; Hord, Rutherford,
Huling-Austin, & Hall, 1987; Newhouse, 2001) and information-decision process models
(Dormant, 1986, 1999; Rogers, 1995) describe sequential stages that an individual uses to
investigate an innovation and decide whether to adopt or reject it. Table 15.2 synthesizes
the stages of acceptance.

For CBAM, the individual is initially concerned with what the change is and how it will
personally affect him or her. The concerns are informational and personal. The next stage
is managerial: understanding the mechanics of the change, or “how to do it.” The last stages
of concern consider consequences and collaboration. In these later stages, the prospective
adopter evaluates whether the change is effective and generates new ideas that refocus the
innovation.

An individual must feel a sense of control; otherwise, the change will probably be
resisted (Conner, 1992; King & Anderson, 1995). Participation and involvement of super-
visors and SMEs can increase a sense of control as well as reduce uncertainty (see Cummings
& Worley, 2015).

TABLE 15.2
Synthesis of Developmental/Information Decision-Making Models

Stage

1 Awareness The adopter has little information about the innovation and has formed
no opinion about it. The prospective adopter is passive. Providing
positive messages can increase interest. Brief messages, e-mails, and
flyers heighten awareness.

2 Curiosity, self-concern,
information seeking

The adopter expresses active interest, seeks information, and is
concerned how the innovation would affect him or her. Providing
specific information that responds to the individual’s needs will reduce
uncertainty.

3 Visualization The adopter shifts from a personal focus to a job focus. The adopter
perceives what will be involved in using the innovation and is concerned
with how the innovation works. Demonstrating the innovation in a
realistic setting enables the prospective adopter to visualize its use.

4 Tryout and evaluation The adopter tries the innovation, learns how it works, and forms an
opinion to accept or reject the innovation. The adopter considers the
impact of the innovation on him- or herself and others. Training and/or
job aids can help build confidence and reinforce a positive opinion.

5 Use/acceptance The adopter accepts the innovation, actively uses it, and asks detailed
questions to build expertise. Technical support ensures that the
innovation is fully adopted. Rewards are useful to reinforce the new
behavior. The adopter may also personalize the innovation or generate
ideas that build on the innovation.

Source: Adapted from Dormant (1986, 1999).
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IMPLEMENTATION DECIS IONS
A training program in industry requires an infrastructure to implement and deliver instruc-
tion. The following sections describe the implementation decisions for classroom-based
courses related to instructional delivery, instructional materials, scheduling, and instructors.

Program Promotion
Often, the instructional designer is responsible for program promotion. This may involve
preparing advertising for the employee newsletter, sending a promotional e-mail announce-
ment to supervisors, or posting flyers in the employee lunchroom. The instructional designer
may also meet with the human resources department to ensure that the course is included
for consideration in employee development plans. Once the course is implemented, the
instructional designer might request that the communications department write a feature
story for inclusion in internal publications describing how employees have benefited from
the course and how the course has contributed toward organizational goals.

Instructional Delivery
Some training departments have a support person or group that manages course logistics
and the delivery of the instruction. The complexity of this task grows with the number of
different sites and the number of courses offered.

Classroom facilities Training rooms at a company, university, or school are often booked
months in advance. Once you have a schedule for a course offering, you’ll need reservations
for an appropriate room. Options for the room include one of the organization’s conference
and training rooms or a room at a hotel or conference center. Some rooms are flexible and
can be arranged in various formats, whereas a conference room with one large table offers
very little flexibility. Careful consideration must be given to the type of room arrangement
needed for the course. Some courses require one large, lecture-style classroom with several
breakout, or small-group meeting, rooms. A course such as the network-engineering course
might require each student to review blueprints or other large documents. To accommodate
these materials, you may need a room with a large table for every two students. Courses that
use computers will require a different type of table and layout.

Media equipment Arrangements for media equipment, such as DVD players and video pro-
jectors, must be made early in the planning process. Providing for two-way audio or video
teleconferencing requires additional planning and scheduling at both the course location
and the speaker’s location. Visit the classroom before the first course offering and make
note of existing projection screens, the need for additional screens, placement of micro-
phones, and other factors that may affect instruction and learning. This visit is also a good
time to consider the layout of the room and position of the equipment. Access to the Inter-
net, intranet, specialized software, or the organization’s computing resources can present
a variety of problems, especially if the course will be held at a hotel or if employees will
later access the course online from home. Network security firewalls may prevent or inter-
fere with accessing or downloading online resources. Once technology requirements are
identified, the information technology and/or network support staff should become part of
the planning team. They can help arrange for the installation of software and the necessary
networking.
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Other equipment Technical training courses often require access to specialized equipment
and labs for hands-on training. These needs can vary from cutaway engines to actual copy
machines that repair technicians can practice repairing. Similarly, arrangements may be
needed for tools and test equipment during the course.

Transportation There are two levels of transportation planning. First is transportation from
the learner’s home to the training site, which might require air transportation and either
a shuttle service or rental car. This level also includes transportation for instructors and
guest speakers. Second is group transportation for field trips during the course. Buses or
vans from either the company car pool or from a private company are options for field-trip
transportation.

Housing Some companies have training facilities resembling a small college campus that
include not only classrooms but also dormitories and cafeterias. Other options include using
a hotel that can also provide the training rooms. Again, these facilities must be scheduled in
advance to obtain an adequate number of rooms at one location.

Food Hotels and many corporate training facilities provide a wide range of food services.
Food options include catering the lunch or allowing the learners to leave the “campus” for
the noon meal. In addition to the regular meals, arrangements must be made for snacks
and drinks during the day. The facility’s food services manager or a dietician can help you
select appropriate meals, snacks, and drinks. Breaks provide an opportunity for informal
discussion, which often extends student learning.

Materials
Coordinating the instructional materials for a course can require a substantial amount of
time. The instructional designer is often responsible for the packaging, duplication, ware-
housing, and shipping of the materials. An organization may provide support staff to help
with these tasks; however, the designer is usually responsible for initiating and monitoring
the process. Be sure to allow enough time to follow the normal procedures of the support
staff.

Packaging Most print materials need some form of binding, ranging from a single staple to
three-ring binders to textbook-style binding. Three-ring notebooks, spiral binders, and comb
binders are popular when the number of copies is limited or the materials must lie flat while
in use. Another feature of three-ring notebooks and some spiral and comb bindings is the
option to add tabs to divide the different sections. An advantage of using three-ring binders
is the ease of updating them by changing materials as the course evolves over time. The print
materials also need a cover, a cover design, and copyright information. A graphic artist or
an individual in public relations or communications can provide information on printing
standards and use of logos. Nonprint materials such as USB flash drives require some type
of labeling and packaging. Production houses can imprint your design on the flash drive
and provide cardboard mailers. An alternative is to make the materials accessible on the
Internet or the organization’s internal intranet so learners can download the materials to
their laptop or desktop.

Duplication The duplication of print materials can take anywhere from just a few minutes
at a copy machine to a week or more at an offset printer. Discussions with a representative
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of the group doing the duplication should start early. In an initial meeting you can receive
helpful information on page and margin sizes for your layouts as well as schedule the
duplication. You will need to coordinate the duplication of the materials so that they are
ready for the initial (and subsequent) course offerings. It is prudent to check the final
materials for accuracy of duplication, collation, and assembly prior to the beginning of
a course. The same considerations must also be given to nonprint materials such as USB
flash drives.

Warehousing It is easy to imagine an instructional designer ordering 1,000 copies of a train-
ing manual in a 3-in. ring binder and then trying to find storage space for them when the
printer’s truck arrives! A training department located at the organization’s headquarters is
often faced with the problem of finding adequate storage space. Finding a room in which to
store the materials can be an almost impossible task. Consideration must be given to ware-
housing all training materials before they are ordered. One solution is to order materials in
smaller quantities as needed.

Shipping Some companies offer their courses all over the country and world. If the materials
will be shipped to another country, special forms must be completed for customs and time
must be allowed for the packages to pass through customs when leaving the country and on
entering the destination country. An alternative that also solves the warehousing issue is to
upload or e-mail electronic documents, such as word-processing or PDF files, to a commercial
copy center near the training site. The copy center can duplicate, bind, and deliver the
materials to the training center a day or two before the training begins.

INSTRUCTORS
The last implementation decision concerns the instructors. The two primary issues of con-
cern are instructor scheduling and training.

Scheduling
Some companies have a group of professional instructors or rotate employee experts
through the training department to serve as instructors. For example, expert company
engineers might serve as instructors for the network-engineering course described earlier
in the chapter. Regardless of the source of the instructors, careful planning is required to
schedule their time. Using company experts as instructors assumes that their manager will
allow them to leave their job several times a year to teach a course. Scheduling the course
requires considering the expert’s workload to minimize the impact on their productivity.

Instructor Training
There are three reasons to provide instructor training. First is to improve the instructors’
teaching and presentation skills. In business, many of the individuals who serve as instructors
have not had any formal training in teaching. One or more basic courses in presentation,
facilitation, and teaching strategies can help them improve their skills. Second is to train
instructors on how to teach a specific course. For example, the implementation plan for the
network-engineering course example is to use the two SMEs as the instructors for the first six
months. New instructors with the necessary technical knowledge and skills will be needed to
conduct future courses. These new instructors may need to attend the course one or more
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FIGURE 15.2
Sample Instructor Guide

Action Description/Narrative

1. Overview Course
(3-5 minutes)

To learn how to conduct an effective meeting

The course is divided into two parts:

Morning session:
• Developing an agenda
• Selecting and preparing the meeting environment
• Attendee pre-meeting preparation
• Establishing ground rules
• Facilitation techniques

Afternoon session:
• Facilitation practice (brainstorming techniques, resolving conflicts,

controlling dominating members, drawing out non-participants)

2. Ask class members to
introduce themselves
(10 minutes)

Each attendee introduces him/herself and identifies his or her depart-
ment and work location.

3. Introduce and show video

(video clip:
3 minutes)

In this video, watch for elements that make the meeting effective.

(video clip illustrates value of using a well-developed agenda, impor-
tance of preparing the meeting room environment, and good facilita-
tion techniques)

4. Debrief video

[Discussion]
(3-5 minutes)

Ask these debrief questions:

• What did you notice about the meeting?
• What made the meeting effective?
• Have you ever attended a meeting like this?

Key Observations from Video:
+The meeting room seating arrangement was good
+The agenda clearly identified the goal (to decide on a course of action)
+The facilitator ensured that everyone had an opportunity to voice ideas
+Use of a recorder and timekeeper helped maintain focus

Other Key Points:
• Facilitating an effective meeting requires planning
• Good process is key to an effective meeting
• Establishing respect, trust, and rapport are critical

5. Present brief lecture:
(5 minutes)

Show slide #1:
(When to use a meeting/
When not to)

Describe when a meeting is necessary and appropriate and when a
meeting should not be used

Group meetings are useful to:
• Communicate the same message to an entire team
• Develop broader range of ideas/solutions
• Gain group buy-in and commitment

When not to use a group meeting:
• Information can be communicated more efficiently by phone,

email, or memo
• Group is too hostile or angry
• No input is needed for decision; manager has already made deci-

sion
• Inadequate or poor preparation
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FIGURE 15.2
(continued)

Action Description/Narrative

6. Present brief lecture
(5 minutes)

Handout:
Sample Agenda

Developing an Agenda

Describe elements of an agenda: (Refer to handout)
• Identifies facilitator, recorder, timekeeper
• Lists each topic with time frame and item type
• Identifies pre-meeting preparation expectations (e.g., documents

to read)

Explain types of agenda items:
(Information items, discussion items, brainstorm items, decision/

consensus items)

7. Small-Group Activity
[Practice]
(5-7 minutes)

Handout:
Blank agenda

Developing an Agenda

Activity instructions:
First, individually, prepare an agenda for an upcoming meeting.

Second, share your agenda with other group members for feedback.

Elements to look for:
• Is agenda complete, clear, specific?
• Is time for each agenda item stated?
• Is the type of item identified for each agenda topic?

8. Debrief Activity
(3-5 minutes)

What did you discover about developing an agenda?

times and receive tutoring or coaching to develop their technical expertise to teach the
course. Last, instructor training ensures that all instructors consistently facilitate the course
the same way.

To ensure that delivery of classroom instruction is consistent among multiple instruc-
tors, the instructional designer usually develops an instructor’s guide, which becomes a cen-
tral component of instructor training. An instructor’s guide describes all the instructional
events in detail, including lecture content, introductory remarks before showing a video, dis-
cussion questions, debriefing points, and instructions for in-class small group activities (see
Figure 15.2). An instructor’s guide is similar to an actor’s script and may include scripted
presentation, descriptive statements, or a combination of both. The instructor refers to the
guide as she facilitates the course or workshop. An instructor’s guide is intended to be a flex-
ible document. Each individual instructor can add personal stories and modify the delivery
to accommodate to different contexts and learner needs. The instructor’s guide also usually
includes information about the physical classroom setup and a list of the materials, supplies,
and equipment required for the course.

ROLE OF SUPERVISORS
Supervisors play an important role in preparing employees for training. Supervisor involve-
ment increases the likelihood that the employee will learn what is expected. Ideally, the
supervisor should meet with the employee prior to the training to discuss learning goals and
after the training to review what was learned. During the meeting, the supervisor also makes
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clear what the employee is expected to do on the job (see Zenger, Folkman, & Sherwin,
2006). Supervisor follow-up reinforces new behaviors. In some organizations, the instruc-
tional designer provides a briefing guide (or sends an e-mail) to supervisors outlining their
support role and a set of key points to discuss before and after the employee attends training.

S U M M A R Y

1. The successful adoption of an instructional product is dependent on how the merits,
compatibility, complexity, and visibility of results are perceived by the client system and
on their ability to try it.

2. An implementation plan includes the analysis of the configuration, linkages, environ-
ment, and resources and how these elements can be optimized to provide for effective
communication between the instructional designer and the client. The CLER model pro-
vides a framework for developing the implementation plan.

3. When planning the implementation of a course, careful consideration must be paid to
scheduling the facilities and arranging for equipment, transportation, housing, and food
services.

4. The instructional designer is often responsible for the packaging, warehousing, and ship-
ping of the various instructional materials. This planning often requires involving indi-
viduals such as a graphic designer early in the design process to develop a cost-effective
layout for the duplication process.

5. Instructor scheduling and training are an important aspect of the course implementa-
tion process. An instructor’s guide ensures consistent, replicable delivery for classroom
instruction.

T H E I D P R O C E S S

Implementing a project begins during the problem identification process. A designer can
use a needs assessment or goal analysis to generate interest and goodwill toward the project.
During the design and development phases, individual buy-in may be developed by soliciting
reviews and examples from various stakeholders. For example, we needed a sample diary
page for an example in a training manual. We asked one of the regional engineers who was an
opinion leader if he could provide us with a sample page from his diary. By using his example,
we were able to give him both recognition and involvement in the project. Implementing
a training product may require extensive traveling, meetings, and special training to gain
adopters. For some courses that solve a real problem, the plan is as simple as informing
managers and employees that the course or materials are available. Courses that conflict
with existing values or methods typically require a more elaborate approach for convincing
your clients of the value of the training.

Lean Instructional Design
Instructional designers must attend to implementation concerns throughout a project to
ensure success. In a lean instructional design environment, the designer might consider
limiting the range and number of stakeholders to include in ongoing communications. But
caution should be exercised. The time spent developing relationships with opinion leaders,
subject-matter experts, and other key stakeholders, particularly during the early phases of
the instructional design process, is essential to ensure that buy-in is established and support
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maintained for the instructional intervention. The time spent during the early phases of
the project builds trust and might enable reducing the frequency of interactions during the
later phases of the project. Audio and video teleconferencing can be utilized to substitute
for some face-to-face meetings to save time and travel expenses.

The time required to develop the instructor’s guide can be reduced to some extent
by collaborating with the instructors. With guidance from the instructional designer, the
instructors can develop the guide as the central focus of the train-the-trainer session.
Engaging the instructors to participate in developing the instructor’s guide has the
added benefit of enhancing buy-in, ownership, and commitment for the instructional
intervention.

Replacing print materials with electronic documents on a course website will reduce
printing, shipping, and storage costs and save significant time distributing materials. Elec-
tronic documents can be quickly and easily updated online, eliminate the time and expense
of mailing paper copies to current and past learners, and ensure that everyone is using the
most current material.

A P P L I C A T I O N

You have just finished developing a major management training program for a national retail
chain. Using existing classroom materials, your team has created a hybrid course that incor-
porates both web-based instruction and traditional classroom instruction while significantly
reducing the classroom time. This is your client’s first experience with web-based instruc-
tion. At the first implementation and instructor training meeting, you found resistance to
the web-based components by the instructors in the New England region. The regional train-
ing manager fully supports the concept, but the instructors refuse to use the materials. The
course was well received by managers and instructors in the other two regions that have
completed the instructor training and implementation. You have four remaining regions
that need the implementation and instructor training. You now see a need to develop an
implementation plan for the remaining regions plus the New England region. How would
you develop the plan?

A N S W E R S

We would start first by identifying the different components of the CLER model. First are
the configurations. The primary players include the design team, the regional managers, and
the instructors. Most of these configurations will probably be the design team and managers
and the design team and instructors. We would also want to identify individual-to-individual
configurations where possible.

Second, we start searching for linkages that can help us implement the project. The
formal linkages, such as regional manager to instructors, are easy to identify with an organi-
zational chart. But more important are the informal linkages that we might use. For example,
we might identify an instructor who buys into the course and who has worked with an instruc-
tor who is resistant to adopting the course design.

Third, we would need to identify the environment in each region and within the com-
pany. For example, the New England region might not have the ready and easy access to
the intranet that the other regions have. Correcting this environmental constraint might
increase the adoption of the course. We would also want to identify the climate created by
the regional managers to identify other constraints to the implementation.
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Fourth, we would need to identify the resources available to help the implementation.
One example might be the use of an instructor from one region to offer a course in another
region and serve as a model for the instructors. Finding informal linkages between instruc-
tors could help us identify instructors who would have the most potential for helping us
implement the project. Using this information, we could develop an overall implementation
plan as well as plans adapted to specific regions.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

Although the fire extinguisher project is completed, its success depends on promoting it
to employees and supervisors throughout the organization. Here are a number of issues to
consider:

• Placing the electronic version of the material on the organization’s internal website
• Adding the instructional program to the course catalog (print and online versions)
• Announcing the availability of the course to the human resource department and to

supervisors
• Adding the instruction to the new-hire orientation program
• Scheduling the classroom version (and coordinating with new-employee hiring

cycles)
• Preparing a senior management support memo to be distributed to supervisors
• Preparing a feature story about the program for the organization’s monthly

employee newsletter
• Monitoring employee enrollment data and generating appropriate statistics for

demonstrating return on investment
• Planning for maintaining records for the program (particularly documentation of

testing)
• Distributing the classroom program to remote locations (including international

offices)
• Some of these issues may involve coordinating with other individuals or departments

such as human resources, internal communications, senior management, website
administrators, and the security/safety director.

[There are many stories of excellent instructional products that have rarely been
used because the designer failed to consider promoting the finished product.]
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Instructional Design Project
Management

GETT ING STARTED
For the past two years, Green Energy, a company specializing in renewable technology, has

been developing a new solar panel for residential application. Now that the product is ready
to be launched nationwide, you have been asked to quickly prepare training for the sales
force and installation technicians. The product manager tells you that the new product roll-
out will take place in about three months! The product manager promises to provide you
unlimited access to subject-matter experts (SMEs) and sales representatives as needed. The
product manager also invites you to join the weekly product rollout meetings, which include
about 25 engineers as well as representatives from marketing, sales, legal, information tech-
nology, and human resources. At the first weekly meeting you attend, a debate develops
among the engineers concerning several technical changes being considered that will affect
installation procedures.

As you begin work on the task analysis, the SME informs you that he has just been
placed on another project, so his time will be limited. Several other engineers provide assis-
tance, but none of them have expert knowledge, and the product information they provide
is inconsistent. The sales representatives are continuously preempted by sales calls, so they
keep rescheduling meetings. After you create a draft prototype, you ask the lead design engi-
neer, the sales manager, and a field installer to review the materials. At the review meeting,
it’s obvious that the sales manager has not reviewed the materials critically, and the lead
design engineer and field installer disagree on the correctness of the technical installation
procedures. The product design manager informs you that no budget is available to support
a website and to develop a training video but suggests asking the sales manager for financial
support. When you meet with the sales manager, he tells you that the two-day training will
have to be cut to four- hr. At this point, you cannot determine whether the sales manager or
product design manager is now in charge and which manager has the final authority to sign
off on the training prototype. As you begin to discuss changes with your web programmer,
she reminds you that she will be on vacation for the next two weeks. You feel a perfect storm
rising. Could you have taken some action early on to better manage this project?

412
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QUESTIONS TO CONSIDER

‘‘What are the key tasks involved in planning an instructional design project?”

‘‘How do I manage an instructional design project?”

‘‘What are the components of a project agreement or proposal?”

‘‘How can I reduce the time needed to carry out an instructional design project?”

‘‘How are instructional design projects funded?”

‘‘What responsibilities do the instructor and client share in the design process?”

‘‘What are the legal responsibilities of the instructional designer?”
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PROJECT MANAGEMENT
All projects are characterized as being unique in some way, finite in duration, and intended
to achieve a specific result (Kerzner, 2017; Project Management Institute, 2017). Instruc-
tional design (ID) projects vary in size and complexity from creating a simple job aid for
repairing holes in drywall to developing a semester-long college chemistry course delivered
asynchronously or a fifteen-hr web-based tutorial on interface design for your company’s
web developers. Similarly, you might work on developing a course for network technicians
that includes modules on cabling, network design, and network switches. Some instructional
design projects involve only one designer; other projects may require a large team. A project
or course that involves the design, development, and production of 15 or 100 different mod-
ules presents a unique problem: How does an instructional designer manage the process? We
have divided discussion of the project management process into two major parts, applicable
to both large and small projects: project planning and process management activities.

Project Planning
The planning of an instructional design project requires a scope of work, scheduling and
resource allocation, and budgeting.

Scope of work The scope of work provides a definition of the boundaries of the project. This
definition is used to gain a consensus among all the stakeholders concerning the purpose
of the project, why it is being done, and the expected outcomes or products (Project Man-
agement Institute, 2017). The scope of a project is affected by three constraints: the time
available, the degree of quality required, and the budget (Heagney, 2012; Kerzner, 2017;
Thomsett, 2010). The project’s scope may also be modified during the life of the project to
reflect unexpected changes.

Scheduling and resource allocation Developing a schedule for the design of a single unit is
rather straightforward; however, developing a schedule for several units for a specific project
is complex and requires careful attention to logistics and staffing. Scheduling begins by iden-
tifying all the specific tasks that need to be completed [called work breakdown structure (WBS)].
The project manager must then determine the sequence for completing the tasks and assign
individuals to each task, taking into account who is available when and how to make efficient
use of employees’ time.

The time required to complete each task is a function of the nature of the task. There
are two types of tasks: fixed duration and variable duration.

Fixed-duration tasks take a set amount of time. For example, viewing a 30-minute video
recording will take 30 minutes. Other tasks have a variable duration; these are referred to as
resource-driven tasks (Stevenson & Marmel, 1997). You can reduce the amount of time it takes
to complete a resource-driven task by adding more resources. For example, it might take one
graphic artist four days to complete 16 drawings, but the 16 drawings can be completed in
one day by using four graphic artists. It still takes a total of four days of effort; it just happens
that all “four days” of effort take place on the same day, and that shortens the project’s
timeline. Each additional graphic artist, however, must have a shared understanding of the
project concept to ensure that the designs produced are consistent; otherwise, adding more
resources can actually slow down a project rather than improve efficiency.
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Expert’s Edge

The Recipe for Success Requires the Right Mix
Managing an instructional design project in the context of higher education has become a new
challenge, with new technologies and new paradigms converging and conflicting with estab-
lished practice and interactive learning literacy. Within our unit at Deakin University, specifically
where projects integrate online learning environments, we are developing a different approach
to the management of instructional design projects by focusing on the long-term delivery of
those environments and the dynamic nature of the educational content. This management
approach integrates the essential features of instructional design while catering to the unique
elements of online access (interactivity, collaboration, communication) and off-campus deliv-
ery (access, convenience, service) as well as the associated professional development and
support (scaffolding) in online teaching and learning strategies for the academic staff. This
brief synopsis highlights what we consider to be the six essential success factors for the
management of our instructional design projects.

The first and most critical aspect of managing our instructional design projects is to
ensure that we have established effective liaison with the “client,” usually the course or pro-
gram chair, who has overall responsibility for the effective delivery of the course of study. Until
recently, it was assumed that our clients’ familiarity with both educational design and online
learning was sufficient to enable translation (instructional design) of the content material to
the interactive medium without requiring additional professional development. What we have
discovered, however, is that familiarity with these concepts is varied and that extensive profes-
sional development is often required to maximize the effectiveness of any instructional design
and development projects. This situation is also consistent with evidence from other training
and learning contexts that have manifested limited levels of competency in utilizing the online
milieu effectively. In our situation, when professional development needs were identified, it was
often during the development process, with the consequence that the output of content into
the online environment became little more than a digitization process. Our revised approach,
developed in close consultation with senior faculty, is to establish the necessary communica-
tion and understanding between client and designer and to delay formal instructional design
work on the project scope until any necessary professional development and training have
been completed.

The second factor relevant to the effective management of instructional design is to
work with the client to confirm the project and the subsequent project specifications. In our
context, the scope refers to the overall requirements for the project that focus on the educa-
tional rationale (what is going to be achieved by undertaking the work), the project deliverables
(what we as a development team will produce for the client), the project responsibilities (the
people who have been nominated to undertake specific tasks), the project plan (estimation of
when essential tasks will be completed), and the project resources (the people, equipment,
and funds necessary to create the deliverables by a target date). Although this model is con-
sistent with accepted commercial practice, our experience has been that projects too often
follow their own paths, becoming unwieldy rather than conforming to an articulated plan.
Once both the client and our development group have accepted and agreed to the project
scope, more detailed specifications are generated. It is also important to note that this pro-
cess assumes that the client is responsible for the provision of content and the statement of
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learning objectives, with strategies for teaching and learning being developed in consultation
with educational designers from our development group.

Before embarking on the project, the third critical element for the manager is to
ensure that the development team has the appropriate skill mix. Prior to the growth of
online environments for off-campus delivery, our main mode of media production was
print-based study guides and readers that were developed using a specific sequential
process and clearly articulated roles. This linear process, however, is not suitable for
online environments, and we are now emphasizing what skills are required to complete
the instructional design project and the roles different people play in that process. The
critical roles for the successful design and implementation of online resources include
the educational designer, the teaching and learning innovator, and the visual/interactive
designer. Rather than operating with a mind-set that we are creating text online, we must
focus on providing engaging communication between learner and material presented.
This requires project roles in which individuals can take on a wide range of skills relevant
to the project—creating online material, integrating appropriate graphical or interactive
objects, applying educational design to the course structure, and undertaking operational
effectiveness (quality assurance) checks. This last role highlights the fourth success factor
that must be included in our instructional design projects—quality assurance, which takes
a number of different forms. In the first instance, quality checks are established to ensure
the overall design is consistent with the original plan and, where necessary, to correct
different design components such as screen layout or graphics. This process also provides
feedback to team members who have expressed a need to better understand the impact
of their work on the overall design effort. Subsequent quality checks are undertaken by
independent experts to provide feedback to the team and the client on the overall impact of
the product and any potential delivery issues. Through an iterative sequence of successive
approximations, the instructional design effort is monitored for quality and educational
effectiveness.

The fifth factor is to ensure that the timelines and milestones that are prescribed for the
project are closely monitored and corrected to meet the objectives of the project. Although this
is clearly a standard component of any instructional development project, a major issue that
we face is that traditional development has focused on completing the instructional design
activities prior to delivery. Typically, this has been undertaken on a semester basis, with devel-
opment in semester 1 for delivery in semester 2. However, this does not provide adequate
time to ensure the ongoing effectiveness of teaching and learning resources in the context of
higher education, and we are now conceptualizing the project as extending over a sequence
of four or five delivery cycles, with each cycle implementing changes based on information
from evaluation of the prior delivery cycle. The significant difference with this approach is
that projects are conceptually always “under construction.” This links to and highlights the
sixth and final success factor, the ongoing maintenance of resources. Until recently, we had
undertaken projects on a year-by-year basis and are now establishing a process by which
a single project is scoped for development work over a number of years. Our projects are
therefore conceptualized as the development of a series of resources that will be subject to
ongoing change as a result of course evaluation and disciplinary developments. Moving from
a mind-set that focuses on completion of these resources (and therefore the end of the project)
to one in which resources will (theoretically) never be “complete” requires a new approach to
the management of instructional design projects.
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These success factors are critical in our current environment because we are moving
rapidly to new ways of designing and delivering teaching and learning environments. Unless
we change the way our clients think and our developers undertake projects, we will not be
aligned to the appropriate methods for effective instructional design in the context of online
teaching and learning in higher education.

Roderick C. Sims, PhD, is associate professor and director of the Teaching and Learning Support Unit at Deakin
University, Australia. He is responsible for the educational design and quality assurance of online teaching and learning
environments as well as the provision of academic professional development for the university faculties. Dr. Sims has
over 20 years of experience with instructional design and educational computing, specializing in the learner–computer
interface and visual communication.

A key term in scheduling is the critical path. The critical path is the series of tasks
you must complete to keep a project on time. For example, if you are wallpapering your
kitchen, you must first remove the old wallpaper before you can apply the new wallpaper.
The critical path would include removing the old wallpaper and installing the new wall-
paper. Returning the wallpaper-removal equipment is not critical to finishing the project
on time.

Some tasks can be completed at various times before they cause a delay in the project.
Selecting and purchasing the wallpaper can be done almost any time prior to the removal of
the last strip of old paper. Selecting and purchasing the new wallpaper has slack time. That
is, there is a time period for completing the task before it becomes part of the critical path.
Thus, if we wait until after we have removed the old wallpaper to buy the new wallpaper,
then the selection and purchasing task becomes part of the critical path. Some tasks are also
dependent on other tasks. Applying the new wallpaper is dependent on removing the old
wallpaper and purchasing the new wallpaper. But removing the old paper and buying the
new paper are not dependent on each other. The section on “Lean Instructional Design” in
Chapter 12 provides an example of sequencing project tasks for a video project to shorten
the critical path and project time.

Milestones identify the completion of major tasks or phases in a project. A milestone
is actually a point in time. For example, one of our milestones is the purchase of the new
wallpaper, a second is when the old wallpaper is removed, and a third is when the new wall-
paper is applied. Each of these milestones indicates the completion of a phase or major task,
not the time needed to complete the phase or task. In a design project, milestones might be
the completion of the learner analysis, task analysis, statement of objectives, strategy design,
approval of the design document, and first draft of the instruction.

Often, there is a deliverable associated with a milestone that you can give to a man-
ager or client. The item might be a prototype of a screen design for a web page or a report,
such as the results and recommendations of the formative evaluation. The scheduling pro-
cess involves translating planned activities into the various tasks; determining the dependent
tasks, milestones, deliverables; and then identifying the most efficient path for completing
the project. Scheduling also involves determining who will carry out each task, either indi-
vidually or as a team.

A Gantt chart (see Figure 16.1), a key component of project management software, is
often used to plan and monitor complex instructional design projects. The Gantt chart lists
all the tasks and subtasks in sequence, shows the estimate for the amount of time each task
will require, and identifies the individual or individuals responsible for completing each
task. The Gantt chart also shows the task dependencies or relationships among the tasks
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and the milestones. The project manager reviews the initial draft Gantt chart to ensure
that no tasks have been inadvertently omitted and identifies opportunities to shorten the
critical path and improve efficiency. Once the project begins, the project manager con-
tinuously updates the Gantt chart to track progress of task completion and make adjust-
ments, as necessary, to the personnel assigned to keep the project on schedule. In place
of a Gantt chart or expensive project management software, a spreadsheet can often be
substituted.

Budgeting Some organizations require that you prepare a detailed project budget, others
require only that you track costs so they can be charged back, and still others do not budget
or track the costs. Once you have identified the tasks and their durations, you can deter-
mine how much effort is needed from the different team members and what resources are
needed to complete the task (see Figure 16.2). Resources include people (e.g., instructional
designers, SME consultants, graphic artists), facilities and equipment (e.g., offices, labs, video
studios, computers, laser printers, cloud server storage), and materials (e.g., flash drives,
portable hard drives, flip chart paper).

Business organizations and consulting firms often have a daily rate for their instruc-
tional designers that includes salary, benefits (e.g., health insurance, vacation, retirement),
and overhead (e.g., for office space, computer support, telephone, etc.). In addition
to labor costs, the project budget must also account for the rental of equipment and
facilities (e.g., postproduction video editing) and the production of prototypes and master
materials.

The output from preparing the scope of work, schedule, and budget is a project agree-
ment or proposal, which we discuss in greater detail later in this chapter.

FIGURE 16.1
Example Gantt Chart

Status WBS Task Name Duration Start Finish Personnel-Owner Milestone

1 Project Start Up 4 days 02/01 02/04
Completed 1.1 Determine scope of project 2 days 02/01 02/02 Gary

Completed 1.2 Prepare project contract 1 day 02/03 02/03 Gary

Completed 1.3 Client sign-off of project contract 1 hour 02/04 02/04 Gary x

2 Needs Assessment 16 days 02/05 02/26
Completed 2.1 Design assessment strategy 1 day 02/05 02/05 Gary, Steve

Completed 2.2 Review existing organizational documents 3 days 02/08 02/10 Gary, Howard

Completed 2.3 Develop interview protocol 2 hours 02/11 02/11 Gary, Steve

Completed 2.4 Schedule interviews 4 hours 02/11 02/12 Gary, Howard

70% 2.5 Conduct individual interviews 1 week 02/12 02/18 Howard, Jennifer

30% 2.6 Analyze training assessment data 4 days 02/17 02/22 Howard, Jennifer

10% 2.7 Prepare needs assessment report 3 days 02/22 02/24 Howard, Jennifer

2.8 Present assessment findings to client 2 hours 02/26 02/26 Gary, Jennifer x

3 Instructional Analysis 12 days 02/25 03/12
3.1 Review and verify learner characteristics 4 hours 02/25 02/25 Howard, Jennifer

3.2 Develop test items with SME 2 days 03/01 03/02 Steve, Jennifer, SME

3.3 Conduct tasks analysis 4 days 03/03 03/08 Howard, Jennifer

3.4 Write instructional goals and objectives 1 day 03/09 03/09 Howard, Jennifer

3.5 SME review/approval of goals and objectives 1 hour 03/10 03/10 Steve, Jennifer, SME

3.6 Client review and sign-off 1 hour 03/12 03/12 Gary, Jennifer x
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FIGURE 16.1
(Continued)

February
1 2 3 4 5 8 9 10 11 12 15 16 17 18 19 22 23 24 25 26

Completed

Not started

Milestone

March
1 2 3 4 5 8 9 10 11 12
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FIGURE 16.2
Staffing Budget Estimate

Dates Task Description
Project

Manager

Instructional
Designer #1
(senior level)

Instructional
Designer #2

Graphic
Artist

Web
Programmer SME

Analysis

5/10–5/14 Interview managers 4 6 6

5/18–5/24 Administer survey 2 12

5/15–5/17 Word process raw
interview data

14

Design

5/19–5/27 Conduct task
analysis

2 18 12 4

6/1–6/14 Write instructional
materials

40 40 4

6/12–6/30 Produce graphics 1 4 20

6/20–6/28 Create website
pages

2 4 20

Total Hours 11 84 72 20 20 8

× hourly rate $200 $175 $125 $75 $100 $200

Total Cost $2,200 $14,700 $9,000 $1,500 $2,000 $1,600

Management Activities
After the client approves the scope of work and the budget, the project begins. Throughout
the project, the project manager monitors progress, resolves human relations issues among
team members and stakeholders, and maintains communication with the client and other
key stakeholders.

Starting the project For large projects, a project launch or kickoff meeting is held that
includes all the stakeholders and key team members. The aim of the meeting is to ensure
that everyone gains a common understanding of the scope, goals, individual responsibilities,
and timeline. The project manager and team members can explain the project, the mile-
stones, and the deliverables to clarify any misconceptions. This meeting provides a means for
the team to develop rapport with the stakeholders and to explain the instructional design
process. It also provides the client with a forum to ask for explanations and to clarify their
expectations.

Once the project is under way, the project manager is responsible for managing, track-
ing, and reporting the progress. Project management involves coordinating the work of
others, hiring consultants, facilitating cooperation, maintaining team momentum, and man-
aging resources (Heagney, 2012; Kerzner, 2017; Roberts, 2007; Thomsett, 2010).

Managing resources The project manager is responsible for ensuring that adequate
resources (human, material, and financial) are available to complete the tasks. A project
manager is responsible for arranging for and coordinating with external service providers
such as video producers, graphic artists, print production services, and consultants. The
project manager must ensure that each task is carried out at the right time and meets
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quality expectations. For example, the project manager must determine when the video
production crew is needed and have it arrive at the appropriate time rather than a week
early or a week late. When a project falls behind, the project manager may need to add
additional resources to resource-driven tasks. For example, additional graphic artists could
be hired to finish the graphic work, or additional programmers could be added to complete
a multimedia project. Similarly, the project manager may ask the team to work six days a
week or longer days to complete the project on time.

Tracking Tracking the completion of tasks and monitoring project costs are essential for
completing the project on time and within budget. A project manager will need to establish
processes and procedures (e.g., weekly status reports) for collecting information from the
various team members to track the progress of the project. Similarly, weekly or scheduled
team meetings are used to identify problems early so that personnel can be reassigned to
keep the project on schedule. The project manager is also responsible for documenting
client-requested changes and adjusting the schedule and budget as needed.

Project reporting A project manager has the responsibility to keep management and the
client informed of the project’s progress. The type of reporting is dependent not only on
the length and complexity of the project but also on what information management and
the client want. Some clients may want a weekly or monthly report, whereas other clients
may want only a final report. A project manager needs to determine the type of reporting
at the beginning of the project and be willing to make changes as the project progresses.
If management and the client do not want reports, we have always found it wise to main-
tain our own file of reports in case someone asks a question about the project. Similarly,
it is always useful to keep logs of phone calls with the client and to document changes to
the project.

Planning and managing a project may seem like an overwhelming task. The project
management responsibilities often conflict with the instructional design responsibilities,
leaving instructional designers in the position of determining which task to neglect to cause
the least negative impact on the project. Project management software is a valuable tool that
can help the instructional designer manage a project. For large, complex projects, these
software tools are especially useful for scheduling and tracking project tasks, managing per-
sonnel, budgeting, monitoring costs, and reporting project progress. Project management
software can visually display the sequence of tasks and task completion as a flowchart or
Gantt chart to streamline communication with project team personnel and the client (see
Network Scheduling Techniques in Kerzner, 2017).

Completing the Project
After the project is completed, the project manager meets with the client to turn over the
deliverables, provide information for maintenance, and discuss any follow-up recommenda-
tions. The project manager may also arrange a debriefing meeting during which the project
team and key stakeholders evaluate the project process by identifying what worked well, what
could be improved next time, and other lessons learned. It should be noted that instructional
projects are rarely ever “complete.” They are often improved on an ongoing basis long after
implementation. Last, the project manager rewards and recognizes the project team for their
efforts. A project celebration can include a formal luncheon with speeches, a personalized
gift such as a desk set, or a handwritten thank-you note.
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PROJECT AGREEMENT AND PROPOSAL PREPARATION
For some projects, a client or funding agency may request a proposal or bid. Such a request is
often referred to as a request for proposal, or RFP. Some agencies (e.g., the National Science
Foundation) provide a number of forms and specific instructions on how to prepare and
submit a proposal. Internal proposals or project agreements prepared for corporate clients
may not require a structure. Regardless of the client, a proposal should include the details
of the project. A proposal should include six parts:

1. Statement of purpose. This section should describe the need or problem the project
will address and a statement of goals. It should focus your reader’s, the proposal
evaluator’s, or client’s attention on the primary purpose of the proposal. Using sig-
nal words such as “The purpose of this proposal is” or headings such as “Project
Purpose” or “Project Goals” helps direct the reader’s attention.

2. Plan of work. This section might include a brief description of the instructional design
process that you will use. The reader is probably unfamiliar with the instructional
design process and the terminology, so the section should be written in terms a
layperson can understand. Your reader should gain an understanding of what you
will do if the project is funded.

3. Milestones and deliverables. Milestones are major accomplishments of the project
(revisit the “Project Planning” section). Typical milestones might include the
completion of the needs assessment, completion of the design and prototypes,
rough edits of video recordings, final version of print materials, and completion of
the field test. Deliverables are those objects such as instructional materials, videos,
or reports that you will give to the client. Again, the design model can help identify
the milestones and deliverables.

4. Budget. The fourth part of the proposal is the budget, which details all the costs
associated with the project. One approach to preparing a budget is for the designer
to complete a task analysis for each of the milestones to identify the tasks associated
with each. Then the designer must determine the personnel, travel, and other costs
associated with each task.

5. Schedule. This section includes a timeline or schedule describing the work associated
with each milestone. The amount of detail in your schedule will vary depending on
the requirements of the client or funding agency. Some proposals may require a
schedule only for milestones and deliverables, whereas others may request only a
date for completion of the total project.

6. Staffing. The final section describes the project personnel, perhaps in a brief bio-
graphical sketch of each individual or vitae or résumé. Often, clients and funding
agencies want to know who will work on the project. This section needs to present
each staff member in an honest and appropriate manner. When writing a proposal,
the designer should always keep the reader’s perspective in focus and write the pro-
posal for the reader, not for other instructional designers. Many agencies place a
page limit on the proposal (e.g., 25 pages of narrative).

The project agreement in Figure 16.3 would be used for an internal project.
As an external consultant, you would include additional sections to address
consulting fees, budget, use of subcontractors, ownership of the deliverables, and
confidentiality.
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FIGURE 16.3
Sample Project Agreement.

Sample Project Agreement: Fire Extinguisher Training Program

1.0 Purpose and Overview

Our purpose is to improve emergency preparedness of office personnel in case of an office fire.
Security personnel and employee fire marshals have been trained on procedures to evacuate
the building and assist physically challenged employees but are unfamiliar with building fire
equipment. This course will cover proper use of fire extinguishers.

2.0 Personnel

2.1 Identification:
The primary client is Keegan Coburn, director of security. A secondary funding sponsor is
Mary Lou Rankin, vice president of human resources. John Hernandez, a certified emergency
responder, contracted from the county fire department, will serve as subject-matter expert.

The corporate training department will oversee the project. Dee-Anne Gomes will serve as
the project manager and Sherry Wise will be the lead instructional design specialist. Part-time
support personnel will include Linda Campbell, web programmer, and Cindy Mudge, graphic
artist. Video production services (if needed) will be contracted with an external agency.

2.2 Expectations:

The client is responsible for signing off approval on all prototypes and final master deliverables.
Budget and the associated charge code will be provided by the VP of human resources.

The project manager has overall responsibility for the project and negotiating any extension
of project timelines because of unplanned contingencies.

3.0 Project Communications

The project manager will update the client and sponsor weekly by providing a written sta-
tus report. The report will identify accomplishments, changes and modifications, and budget
expenditures. The project manager, client, and/or sponsor may arrange meetings anytime
throughout the project to share problems and concerns about the design process, the deliv-
erables, or the behavior of project personnel.

4.0 Project Goals

• Develop a two-hr workshop that enables participants to acquire fire safety knowledge, pro-
cedures, and practice using an office fire extinguisher

• Develop participant materials (including job aids)
• Develop a website (which will contain the workshop PowerPoint slides and/or podcast)
• Develop an instructor’s/facilitator’s guide for the workshop
• Pilot-test the workshop and revise the materials based on evaluative feedback
• Prepare advertising materials to promote the workshop

The instructional design team will also review existing commercial materials and determine
whether they can be modified or adopted before creating custom materials.
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FIGURE 16.3
(continued)

5.0 Tentative Project Schedule

The project must be completed in a short period of time: 6 weeks (by April 1). The plan for our
work and milestones are shown in the following timeline:

February 16 Kick off communication meeting (client, sponsor, SME, and design team).

February 17–20 Conduct learner and task analysis, prepare instructional objectives.

February 24 Milestone: Review task analysis and objectives (client and project manager).

February 25–March 4 Determine content sequencing and design the instructional strategies;
develop first prototype of instructional materials and website layout.

March 5 Milestone: Review first prototype of instructional materials and website
design (client and design team).

March 6–11 Revise prototype. Begin preparation of instructor’s guide.

March 12 Milestone: Review and approve final prototype instructional materials and
website (client).

March 13–17 Complete instructor’s guide. Complete website and job aids. Prepare
logistics for initial pilot test offering of workshop. Prepare evaluation
materials. Run train-the-trainer session.

March 19 Initial pilot-test offering (instructor, design team).

March 20 Revise workshop materials based on pilot test (including participant
materials, instructor/facilitator guide, supporting audiovisual materials).
Revise and test website.

March 24 Complete promotional materials.

March 27 Milestone: Final sign-off and project handoff (client and sponsor).

April 29 Project debriefing meeting (client, sponsor, SME, instructional design team).

6.0 Resources
The client will provide subject-matter experts as needed for assisting with task analysis and
verifying the accuracy of the instructional materials, instructor’s guide, website, and job aids.
The in-house document services department will proofread the materials for grammar and
mechanics and ensure the materials conform to the organization’s document standards. The
in-house general services department will provide photographic support and arrange for dupli-
cation of master print materials.

7.0 Deliverables
A number of products will be delivered:

1. Instructional design document (including a detailed task analysis and objectives)
2. Master instructional materials (including participant’s guide, job aids, and PowerPoint lec-

ture slides)
3. Instructor’s/facilitator’s guide (including instructional and safety procedures for hands-on

practice with fire extinguishers)
4. Website (containing PowerPoint lecture slides, self-test, and job aids)
5. Evaluation Instrument (end-of-course)
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FIGURE 16.3
(continued)

6. Promotional print materials
7. Final project report (containing detail of project expenditures and future recommendations)

The project manager will hold a debriefing meeting with the client, sponsor, SME, and
instructional design team approximately 1 month after completion of the project to review what
was learned, identify opportunities to improve efficiency, and resolve any remaining project
concerns.

8.0 Evaluation
A quasi-rapid prototyping approach will be used. Processes and materials will be reviewed
throughout the project. Materials will be revised after pilot testing and before final production.

9.0 Renegotiation

Any part of this agreement may be revised at any time if all who are affected by such changes
agree to them. The responsibility to engage in renegotiation rests with both the client and the
project manager.

Source: Modeled from Leitzman (1979).

A good proposal is concise and addresses the purpose. An unnecessarily long pro-
posal may bring negative results. The following checklist will help you assess your own
proposal:

1. Does the project title describe the purpose and nature of the project?
2. Are the goals or major objectives of the project clearly defined?
3. Is the procedure to develop the materials clearly described?
4. Are the personnel, resources, facilities, and departments required for the project

identified?
5. Does the budget clearly describe the costs of personnel, materials, travel, resources,

design and production, reproduction of print and nonprint materials, evaluation,
and assistance from other departments? These estimates should be based on the
work effort required to complete the project.

6. Are the time frame, including completion, evaluation, and reporting points, and
other requirements for carrying out the project included?

7. Are the client’s approval and sign-off points identified?
8. Are the actual products, including instructional and learning resources, stated?
9. Is any subcontract work identified and explained?

10. Is the payment schedule described? (Payments are often requested at the comple-
tion of planning steps, design of materials, final preparation of materials, formative
testing, or final completion.)

11. Are the qualifications of primary project personnel described?
12. Are other important matters (how to proceed with the project; project communi-

cations; change procedures; other personnel, resources, or departments you might
call on for use; etc.) included in the proposal?
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Expert’s Edge

Damn the Torpedoes . . . the Schedule, Full Speed Ahead
“Once you have the material reformatted and reorganized in a logical sequence, then I will read
and approve the course.” This was our first meeting with Ted. He was the new project lead
manager for our client and had very definite ideas of how training should take place. He did
not want the learning strategy or leader’s guide format that his predecessor had approved.

Changing Project Manager The productivity workshop that we were designing for Kaptain
Kidd Enterprises was the second in a series. The first workshop on time management was
well received by the employees, and management saw the positive effect that the workshop
had on production. They requested a second workshop and stipulated that it should follow
the same format and learning strategy as the first.

We were a week away from our third meeting when one of the team members from
Kaptain Kidd mentioned that the project manager for this workshop was being transferred to
another location and a new project manager was being assigned. It was at the third meeting
that we met Ted. According to our timeline, the third meeting is a paper walkthrough during
which the revised course, workbook, and video scripts and/or audio scripts are reviewed to
ensure continuity and accuracy in the course. The next phase is producing any video or audio
and sending the drafts of the course and workbook to typesetting. Instead, Ted told us that
we would receive samples of the new format in the morning. We should revise the course and
reformat it accordingly. He did, however, expect that we would meet the deadline for delivery.

Havoc on the Timeline The difference between the old format and the new format required
more than 40 additional hours of work. These changes affected not only the writer but also
the video production team, the desktop department, printing, and fulfillment. Video could not
begin to shoot until the script was approved. The desktop design department could not pro-
duce the galleys for printing. And fulfillment had nothing to ship until all the material was
printed. Everything from this point in the timeline was delayed, except for the deadline. In
addition, there was a four-day holiday in this time frame. Everyone on the team worked longer
hours and the weekend to shorten the delay time. The video costs were increased because
the shoot was postponed. The printing and shipping costs were also higher because of the
delay. Despite the time constraints and the cost overruns, the deadline was met.

Future Considerations The event that led to this time crunch was not completely within our
control. Project leaders can change in the middle of an assignment, and the new project leader
may have his or her own standards. What we will do differently in the future is act immediately
when we hear of a personnel change. If we had approached the new project leader before the
third meeting to learn his expectations on the course, we might have learned about his views
on the delivery of training material and his bias toward a certain layout of the material. We had
the time before the third review, when we were incorporating the changes from the second
review. Reworking the material at that time would have saved us the cost and frustration of
trying to complete the project on time.

Linda M. Watson is a freelance instructional designer with over 10 years of experience. She has developed a variety of
training products for the automotive and retail industries that were delivered as workshops, videotapes, interactive
videodisks, computer-based instruction, web-based instruction, and interactive distance learning.
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INSTRUCTIONAL DESIGN SHORTCUTS
One criticism concerning the instructional design process is that the process “takes too long.”
Good project management, careful scheduling, and educating the client about the instruc-
tional design process can help ensure that time expectations are realistic.

Experienced designers often use rapid prototyping to reduce project time. “Prototypes
are early and usually incomplete examples of what a final product may look like” (Nixon
& Lee, 2001, p. 102). They enable the designer to create a tangible, somewhat concrete
example that the client can react to (i.e., formatively evaluate) before the designer expends
significant time developing the complete instructional unit. The prototype goes through sev-
eral rapid design–evaluate–revise iterations, with each successive iteration becoming more
refined and precise (Dorsey, Goodrum, & Schwen, 1997). Rapid prototyping ensures that
the overall design is “on track” with the client’s expectations. The concrete prototype also
helps a client express unarticulated needs.

Another strategy for reducing design time is to combine task analysis with the design
of test items. Rather than conduct task analysis, the instructional designer asks the SME to
develop test items first (see Piskurich, 2006). The test items are then used to construct the
task analysis.

Designers may also omit phases. For example, if the designer is already familiar with
the target audience, conducting a learner analysis is unnecessary. Other strategies to reduce
project time include developing shorter instructional modules (or minimalist modules) that
can be expanded or phased in over time and customizing existing materials. Last, you might
develop job aids in place of instruction and then create instruction that teaches the learners
how to use the job aids.

FLEXIB IL ITY OF THE INSTRUCTIONAL DESIGN PROCESS
The instructional designer carefully follows an instructional design model to ensure that
the instruction is designed, developed, and produced in a systematic manner that will con-
sistently produce efficient and effective learning. However, a distinction is needed between
rigidly following a model and adapting and modifying a model to solve an instructional prob-
lem. No single model is flexible enough to account for all conditions in all projects. Following
a model in a rigid fashion will result in a misallocation of resources and lost time fulfilling
the “needs” of the model rather than solving the instructional problem. The design model
should serve as a flexible guide for designing the instruction. Those steps that are not rele-
vant to the particular problem are skipped so that effort can be concentrated on the parts
of the model that are most applicable. Because every instructional project is unique, the
designer must decide how much design is required. This decision is influenced by practical
constraints, including the time frame for addressing the problem, the nature of the delivery,
and the resources available.

INSTRUCTIONAL DESIGN IN ORGANIZAT IONS
Instructional design services and activities are situated, managed, and funded in a num-
ber of ways across organizations. In this section we examine how the role and purpose
of instructional design are perceived in business and educational organizations, how
placement within an organization affects service, and how instructional design groups are
funded.
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Purposes and Role
In business organizations, instructional design and learning activities serve one purpose:
to support improving employee performance (Tracey & Morrison, 2012). As a result of
instructional design interventions, employees acquire new technical or interpersonal skills,
knowledge, and/or attitudes. Instructional projects should contribute to helping the orga-
nization achieve its key goals (such as increasing sales or improving the quality of customer
service). Instructional projects are selected based on their potential to support revenue gen-
eration, reduce operational costs, ensure compliance with safety mandates, promote cultural
transformation, or other similar criteria. The instructional intervention must produce val-
ued results to ensure that executive-level decision makers recognize the contribution that
instructional design work makes.

In education, instructional design groups provide service to faculty members and
departments to improve student learning. Projects are undertaken based on faculty request,
often to address a difficult learning problem. For both business and education, the applica-
tion of instructional design is based on the assumption that performance and learning are
improved through the application of a systematic planning process.

Placement Within the Organization
Instructional design services may be centralized at the organization’s headquarters or decen-
tralized to serve a specific department or division such as sales or manufacturing. In large
organizations, both centralized and decentralized structures may be used.

In higher education, instructional design groups benefit from centralized admin-
istrative placement as close as possible to the chief academic officer (e.g., academic vice
president or provost). Services are readily available to any academic unit through simple
requests. One popular location for instructional design groups is either in a faculty improve-
ment or development center or in a distance education center. The type of services often
varies; for example, distance education designers tend to focus almost exclusively on the
design and development of distance education courses. Instructional designers in a faculty
development or improvement center may also design and develop courses but will also be
involved in other activities, including evaluation, coaching, workshop planning and delivery,
and facilitation.

The trend in business in recent years is to decentralize the training and instructional
design groups. Some organizations place the instructional design group or staff in the human
resources department. The mission of this group is often to provide management, adminis-
trative, and new employee training. Instructional design groups providing support for tech-
nical or sales training are often placed in the department they are supporting. For example,
in an airline company there may be one instructional design group associated with the
ground operations and another associated with flight training. In a manufacturing com-
pany, the design group may reside in the customer service department or field services
department, depending on the clientele served. Similarly, a separate design group might
work on only technical training for the sales staff. In all situations there is a direct work-
ing relationship among instructional design, reproduction, and media departments. If a
separate testing or evaluation office exists, it should have close ties with the instructional
design staff. All these groups should report to the same senior-level manager or admin-
istrator so that project activities can be easily coordinated and duplication of effort can
be avoided.



Trim Size: 8in x 10in Morrison465935 c16.tex V1 - 01/29/2019 7:52 P.M. Page 429�

� �

�

Working with the Subject-Matter Expert and Consultants 429

Budgetary Support
Instructional design groups are either a cost center or a profit center. As a cost center, the
instructional design group provides service based on needs or requests. Clients are rarely
turned away. In the cost center model, the cost of instructional design services is considered
part of the organization’s “overhead.” As a profit center, the instructional design group is
expected to generate income. As a result, instructional design services or courses are sold
both inside and outside the company. The method of funding affects the selection of instruc-
tional design projects. Educational institutions are usually funded as a cost center; business
organizations use either funding model.

Business In business organizations, an instructional design group’s budget is usually influ-
enced by its mission (e.g., cost center or profit center). There are four general types of
funding. First, a department is given a fixed annual budget to complete a specific number of
projects and to cover operational costs. Projects are selected based on need, number of indi-
viduals served, cost, alignment with organizational strategy, or production of other benefits.
Second, the group can work on a direct charge-back system, in which requesting departments
contract for the instructional design work and pay for the effort out of their budgets. A mar-
ket economy is used to select the projects, although management may provide additional
funding for critical needs.

Third is an indirect charge-back system in which the costs of the instructional design
department are included in the general overhead costs. Projects are often selected on a sim-
ilar basis as a department working on a fixed budget. These three budgeting models are
variations of a cost center. Fourth, a department with a mission to produce a profit may
approach management and request funds in the terms of a loan to develop a project. Man-
agement views the instructional project as another product that the company can produce
for profit, even though the customers are often members of the same company. With this
type of funding approach, projects with the greatest potential to return a profit are most
likely to receive funding.

Education There are four ways to provide financial support for instructional design activ-
ities in an educational environment. In the first, money is budgeted for the projects from
the institution or organization. Allocations are made to fund personnel time and designate
costs for projects that are commissioned, selected through a competition, or requested. Sec-
ond, an academic department or a division can use its funds to contract for a specific project.
Third, an administrator can provide funding to faculty as an incentive to create distance edu-
cation courses or to develop innovative uses of technology. Fourth, funding from outside the
institution may be obtained as a grant or contract specifically to support a project. The last
two methods usually require the submission of a written proposal that is evaluated according
to specific criteria, often in competition with other proposals.

WORKING WITH THE SUBJECT-MATTER EXPERT
AND CONSULTANTS
Instructional design projects vary in size and scope and similarly vary in terms of the num-
ber of individuals involved with the project. The instructional designer’s role often goes
beyond the task of designing the instruction with a single SME. Some projects might require
working with several SMEs as well as video producers, graphic artists, web programmers,
and other consultants. This section discusses issues related to working with SMEs and other
consultants/team members.
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The Subject-Matter Expert in Different Roles
Each design project has a client and an SME; however, these individuals are not always easily
identifiable (Tracey & Morrison, 2012). The following section describes the participants of
a design project in a business organization, in higher education, and in an instructional
consulting firm that develops materials for other companies.

Business training environment In a business environment, all the project participants are
usually employed by the same company; however, they may be separated geographically in
different offices, buildings, states, or countries (Morrison, 1988). The client is typically the
individual who “owns” the problem. The client/owner is usually a manager or supervisor
of the target audience (i.e., the individuals with the performance problem). The individ-
ual who pays for the instructional project, the sponsor, could be the client, but more often,
is the client’s manager, a vice president, or even the training manager. A client’s primary
responsibility is to provide access to the target population and to identify qualified SMEs.

The role of the SME is that of a consultant who often is not an employee of the training
or instructional design group. The SME usually has some association with the target popu-
lation (e.g., he or she worked at that level and was promoted) but is seldom the client. The
primary responsibility of the SME is to provide accurate information during the task analysis
and verify the accuracy of the instructional deliverables. This separation of roles between the
SME and client allows the designer to contract with the client for the work and to assume
the role of a proactive designer and leader.

Higher education environment In the higher education environment, the client is usually
the professor who approaches the instructional designer for assistance (Tessmer, 1988).
Because the professor both owns the problem and is the SME, the professor typically
maintains the leadership role. The SME is responsible for the accuracy of the content. The
client/professor/SME may perceive the designer’s role as limited to assisting with media
production (such as producing graphics or assisting with the technical development of a
website) or perceive the designer as a consulting partner who can provide suggestions and
advice concerning instructional strategies. On projects requiring the development and use
of multimedia technologies, the client/SME may request that the designer take a more
proactive role.

The role of the instructional designer and SME often changes when the focus of the
project is on the design of distance education instruction. The client is often the university
administration that contracts with a designer and professor. In this situation, the designer
is often the project leader, yet both the designer and SME share overall responsibility for
the project’s success. In some cases, the professor may not serve as the distance education
instructor when the course is delivered.

Developing training for third parties The final illustration is a business that develops instruc-
tional materials for other companies under a contract. There may actually be several clients
(Block, 2011; Foshay, 1988; Lippitt & Lippitt, 1986). First is the individual who signed the con-
tract, but he or she may not have any further involvement in the project until the final prod-
uct is delivered. A second client includes the individuals in the contracting company who
will judge the technical accuracy of the instructional materials. The third client is the instruc-
tional designer’s manager, who may manage the contract. The designer has the responsibility
of addressing the needs of each client and resolving conflicts between their needs. Correctly
identifying all the clients is essential for a project of this nature.
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When doing contract work, the SME can be an employee of the contracting organiza-
tion, an employee of the designer’s organization, or an independent consultant hired for
the duration of the project. If the SME is an employee of either organization, the designer
may face problems negotiating for the SME’s time. If the SME, however, is hired specifically
for the project, then access to the SME is seldom a problem.

Typically, in contract work the designer has the responsibility of assuming a proactive
role for instructional design. This role is usually facilitated by the nature of the relationship
between the clients and SME. Sometimes, the designer must also fulfill the role of the project
manager. Although the project manager role can enhance the role of a proactive designer,
the burden of administrative responsibilities can reduce the time a designer can spend on
the design role. A designer fulfilling both roles will need to maintain a balance between the
two roles.

Working with Other Consultants and Team Members
Performance consultant We described the larger field of performance consulting in
Chapter 1. When you identify a problem for which an instructional intervention is not the
appropriate solution (see “Performance Assessment” in Chapter 2), you may need to work
with a performance consultant or other specialist to develop an appropriate solution. For
example, if the problem requires the restructuring of the workstation, you may need to
involve a human ergonomics specialist. For problems that require the implementation of
incentives or restructuring of the job, you may need to involve a human resources specialist.
Solutions for performance problems can involve a number of specialists, ranging from a
manager who can coach a peer to an organizational development specialist who can help
with conflict management problems.

Graphic artists, video producers, and photographers Graphic artists, video producers, and
photographers help with the creative aspects of instructional design projects. As a project
manager, you will need to explain the vision of the project to these specialists. It is also criti-
cal that you discuss budget and time constraints. Because these individuals are often hired on
a contract or hourly basis, you will need to carefully monitor progress. A video producer will
usually arrange for a production crew, but you may be responsible for securing on-camera tal-
ent and scouting and arranging clearances for shooting locations. The video production crew
is often assembled and managed (i.e., directed) by either a producer or director. The staff
can include one or more camera operators, sound-recording specialists, lighting specialists,
on- and off-camera talent, editors, and video or picture researchers.

Programmers, multimedia designers, and web designers It is important to discuss layout
standards with multimedia designers, graphic artists, and web programmers before work
begins to ensure compliance with organizational requirements (such as the organization’s
identity standards, including typefaces and color palette). Second, if you are contracting with
external providers for web services, be certain to coordinate the project with in-house infor-
mation technology support, particularly because security firewalls could affect learner access.

LEGAL CONSIDERATIONS IN ID PROJECT MANAGEMENT
As an instructional project manager, you must ensure that the training program you oversee
is ethical and meets legal requirements to avoid liability claims and lawsuits. Therefore, you
should become knowledgeable about contracts as well as state and federal regulations and
statutes.
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Contracts
Occasionally, a need arises when some or all of the instructional design effort is contracted
with outside consultants or vendors. Several situations could prompt such a need:

• Resources (e.g., time or personnel) are not available to complete the project.
• Current staff lack the necessary skills required for the project (e.g., producing a mul-

timedia application, translating materials to a foreign language).
• A consultant is needed to fill a particular instructional design role—assessing needs,

advising on instructional procedures, acting as a SME, or evaluating a completed
project.

As project manager, you may have to draw up a proper legal contract when hiring a
subcontractor to perform a task. You should check with the organization’s legal department
and personnel department for specific guidelines and policies before you make initial con-
tact with any contractor. Any contract or letter of agreement should be either initiated or
approved by the legal department. You will also want to ensure that the contract specifies
who owns the copyright to any materials that the contractor produces.

Government Regulations
A number of government agencies in the United States and other countries regulate work
and training requirements. In the United States, it is important to become familiar with
legislative enactments and local, state, and federal regulations that can affect education or
training. For example, some major U.S. federal statutes that affect training include the fol-
lowing:

• Occupational Safety and Health Act (OSHA)
• Equal Employment Opportunity Commission (EEOC)
• Americans with Disabilities Act (ADA)
• Environmental Resources Act (ERA)
• Toxic Substance Control Act (TSCA)

Although some statutory provisions may specify topics or actions that require attention
in training, planning, and implementation methods, others are left to local decision makers.
You can ensure compliance by consulting with appropriate SMEs and the legal department
and by keeping records of all evaluations that require students to demonstrate achievement
of the objectives. If you are responsible for safety training, consulting with SMEs and the
legal department is critically important.

Common Legal Problems in Training
Eyres (1998) has identified a number of legal problems that affect those in the training field.
The following paragraphs provide a brief description of these problems.

Failure to perform training Some industries are mandated by the federal government to
train employees in specific areas. For example, the oil industry must provide training on
hydrogen sulfide and carbon dioxide for employees who work in areas where those hazards
are present. Companies that accept packages for shipping via air must train employees in
the acceptance and rejection of hazardous goods. An employee can sue a company that
fails to provide this training. A broader issue is that of providing a discrimination-free work
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environment. According to Eyres (1998), employers have an obligation to train employees
on what constitutes unacceptable behaviors.

Emotional trauma or physical injury from training Nontraditional (e.g., new age) training
programs that challenge an individual’s comfort zone have provided the basis for legal action
against the facilitators and employer. Programs that include physical or wilderness activities
have resulted in lawsuits because of physical injury as well as charges of discrimination against
disabled employees.

Intellectual property infringement It seems that at least once per week, we find one or two
cartoons that would be great icebreakers for meetings, lectures, or even as additions to this
book. Cartoons, quotes, exercises, and ideas conceived and developed by others have intel-
lectual property right values that are protected by law.

Scanning a cartoon from the morning paper to include in your PowerPoint presen-
tation may be a violation of the artist’s intellectual property rights and probably of the
copyright laws. Similarly, using an exercise that you have observed another person present
at a workshop could also leave you liable. If you want to use ideas or materials developed
by another individual, you need to obtain that person’s permission and may have to
pay a fee.

Discriminatory content Most professionals would agree that one could be liable for
including discriminatory (e.g., racial, ethnic, or sex-biased) materials in a training program.
Eyres (1998) indicated that an activity designed to improve diversity could be used as
evidence of discriminatory practices. For example, having supervisors list examples of
statements that are discriminatory could be used as evidence against the company at a
later time.

Injury due to human error A mandate to provide training can lead to legal action if the
appropriate and safe training is not provided. Individuals conducting the training must have
adequate training and preparation. When the training involves the use of actual equipment,
appropriate precautions must be taken to provide a safe environment for the trainee and
trainer.

Access to training Employees must have equal access to training within a company. Screen-
ing methods must be applied equally to all groups and be nondiscriminatory.

Testing and evaluation Conducting criterion- or performance-based tests at the end of the
training must not discriminate against any group of individuals. Any testing must be related
to essential job tasks (see the “Expert’s Edge” in Chapter 12).

Failure to perform Individual consultants and companies that provide instructional design
and training services to other companies typically do so under a contract for the service. Fail-
ure to perform as defined in the contract can lead to legal action. For example, a client may
take legal action if you have delayed the delivery of a training product. Such actions are often
avoided by keeping the client informed of your progress and any problems encountered.
Another basis for legal action occurs when the qualifications of a member of the project
have been overstated. For example, the qualifications of a consultant you plan to hire as the
SME might be misleading (e.g., suggesting the individual has a doctorate in the field when
she has only a master’s degree) and could result in legal action.
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Inadequate documentation Many federal agencies require companies to maintain records
of when employees are trained. Failure to maintain these records could result in fines or
legal action in the case of an accident.

S U M M A R Y

1. Each project involves a sponsor who funds the project, a client who owns the problem, an
SME who verifies content accuracy, and an instructional designer who is responsible for
the design of the instruction. At the beginning of each project, a designer must identify
the various roles, the number of clients, and other stakeholders so that each of their needs
is addressed. Failure to identify these individuals and their needs can result in problems
with both project development and implementation.

2. Preparing a detailed project agreement facilitates communication among the stakehold-
ers, including the client, sponsor, instructional designer, and SME. The project agreement
clearly describes the goals, deliverables, and expectations.

3. Project budgets are developed from a detailed list of project tasks and should account for
personnel, facilities and equipment, materials, and overhead costs.

4. Following a systematic instructional design model increases the likelihood that the
designed instruction will be effective and efficient. The model is flexibly modified for
each specific situation to improve project efficiency.

5. Instructional design groups are either a cost center or a profit center. In business orga-
nizations, instructional design efforts should contribute to and support key organiza-
tional goals. The aim is to improve employee performance. In educational organizations,
instructional design efforts focus on improving instruction and learning.

6. Instructional design projects are unique and vary in size and scope. A project manager
plans the project before it begins and manages and monitors the activities throughout
the duration. All projects are constrained by time, budget, and resources.

7. The instructional designer should keep persons within the organization informed by
reporting progress and results in writing.

8. The instructional designer should be alert to legal liabilities and responsibilities relating
to instructional program design and implementation.

T H E I D P R O C E S S

The success and life of an instructional design group or function are affected by its placement
in an organization and by its funding process. A design group placed in the human resources
department may have a different function, role, and impact on the organization than a group
placed in a profit center, such as customer or warranty service. Similarly, a group whose
charges and expenses are considered part of company or organizational overhead may select
projects differently from a group that is considered a profit center and that must obtain
funding for all projects. When you interview for a position, determine where the group is
placed in the organization and how it is funded.

The way a group is funded and operates can also affect your approach to instruc-
tional design. A group that works on large projects or with funding from outside sources
may require a greater emphasis on project management. Often, the project management
responsibilities may conflict with the instructional design requirements, especially if you are
the single instructional designer on a project and the project manager. Similarly, a consult-
ing group or a group that must obtain funding for all projects will help you sharpen your
proposal development skills.
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Lean Instructional Design
The purpose of instructional project management is to ensure efficiency of the design
and development process. Care in preparing the project task list (WBS) and developing
the project calendar/schedule are essential to save project time. A Gantt chart or project
flowchart is a key tool for discovering opportunities to shorten the critical path by identifying
tasks that can be completed simultaneously or that can overlap with other tasks.

Instructional design shortcuts, described earlier, such as developing test items as the
starting point for the task analysis and developing the instruction materials using rapid pro-
totyping can shorten the project time. Using templates for page layout is another time-saving
strategy.

For large, complex projects, the instruction might be divided into smaller modules
or units and different teams or subteams employed to work on several modules simultane-
ously. Developing several modules simultaneously, however, requires careful monitoring and
coordination to ensure consistency of deliverables across project teams.

Using a lean approach to project communications should be considered with caution.
E-mail and text messaging can save time and eliminate some face-to-face-meetings; how-
ever, excellent project management requires ongoing communication with the project team,
client, SMEs, and other key stakeholders to ensure common understanding and agreement
on design decisions.

A P P L I C A T I O N

Your organization has just received a request for a proposal (you are the sole source/bidder)
to develop a basic store manager course for a new drugstore chain. The course can include
no more than 40 hours of classroom instruction. The drugstore company will provide the
instructors, who will use the materials you have developed. The proposal has suggested that
the instructional design company hire a number of SMEs with expertise in store manage-
ment, pharmacy management, human resource development, and security. The company
will provide you with access to six of its successful store managers during the proposal devel-
opment. You will receive compensation (up to $10,000) only for the proposal and work
associated with it if you are funded.

What personnel from your organization will you involve, and how will you proceed?

A N S W E R S

First, we would interview the six store managers to determine the scope of their work and
responsibilities. This information would be used to define the scope of work. Second, we
would identify a potential SME to define the initial goals for the course. Third, we would
develop the project management plan to use as a resource to create the budget and schedule.

Individuals involved from our staff would be one or more instructional designers, an
evaluator, a budget administrator (to develop the budget), and clerical support. Because we
are hiring an outside consultant, we will need to use an existing contract or ask a company
lawyer to prepare a contract.

I N S T R U C T I O N A L D E S I G N : D E C I S I O N S A N D C H O I C E S

Project management began the day the project was assigned to you. Establishing the project
schedule and budget and assembling a skilled project team are essential. However, these
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tasks are insufficient to ensure that the project will proceed smoothly. Some other key project
management tasks include the following:

Client communication: Early on, you ask the client how he wants to be kept informed of
project progress. In addition, you ask the client to sign off at critical checkpoints. For
example, you ask the client to sign off to approve the objectives and website proto-
type. You also make an effort to keep other stakeholders, such as the security director,
informed. (Maintaining ongoing communication with the client and key stakehold-
ers is essential to catching problems early and avoiding surprises. Maintaining open
communication increases the likelihood that the client will be satisfied with the work
produced.)

Project team communication: This includes communicating a clear vision for the
project as well as ensuring that each team member has the resources he or she
needs for the project.

Maintaining project momentum and team energy: Sometimes, team energy attenuates
after completion of the analysis or early design phase. To maintain momentum, you
recognize and reward individual contributions during review meetings. (Ensuring
that each team member feels his or her contribution is valued and appreciated can
make all the difference. The appreciation must be honest and sincere. Insincere
praise is usually quickly detected and will do more harm than good, eroding team
morale and cooperation.)

Obtaining legal clearances: To speed up production time, you found pictures of fire
extinguishers on the World Wide Web. Before you can use these images, however,
you have to obtain copyright permission. (Obtaining legal clearances can be time
consuming, so it’s important to request clearances early. Although images on the web
can be easily downloaded, permission to use them is usually required. Fortunately,
vendors who supply your company are often willing to provide pictures and graphics
on request and free of charge for use in training materials.)

Project closure: This includes debriefing the project to reflect and identify “lessons
learned.” Project closure also includes celebrating completion, acknowledging and
rewarding team members, and turning over the master materials to the client or the
client’s liaison. (This is similar to the wrap party at the end of a theater production.
Creating a project celebration can be as simple as bringing in a decorated cake or as
elaborate as offering a catered dinner.)
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Sample Instructional
Design Documentation

PROBLEM IDENTIF ICAT ION
Bagging customers’ groceries and other purchases properly promotes customer satisfaction
through personalized service and care for their purchases. It is important that the bag be
presented to the customer based on solid principles of packing and handling. A poorly
packed bag can lead directly to the ruin of the contents before customers can reach
their destination. At busy times, many store team members are called on to assist register
personnel so that the bagging process does not delay and inconvenience the customer being
served or those waiting in line. High employee turnover and the involvement of personnel
not normally involved in bagging, along with the importance of proper bagging, indicate
the need for efficient training. The bagger has the last and most sustained customer contact.
Based on the goals, the opportunities of training include the following:

• Better personal service and more efficient customer service, promoting repeat
business

• Better utilization of bagging supplies and job performance
• Better protection of the customer’s purchases

Aim
Promote customer satisfaction and repeat business through improved bagging and service
at time of checkout.

Set goals

• Use the proper bag for the job.
• Be sure bags are properly stocked before beginning shift.
• Bag together items that belong together.
• Promote the protection of the customer’s purchases.

Based on a project by Donald L. Boase.

439
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• Promote customer satisfaction through courtesy.
• Work efficiently.
• Support the team effort of customer service.
• Help the register personnel ensure that all items are checked.
• Exhibit good hygiene.
• Run errands when necessary.
• Help customers even when away from the checkout lane.
• Use the principle of looking ahead.
• Know what is not bagged.
• Know which bag to use.
• Use principles of how items are grouped.
• Select items for “walls.”
• Select items for “foundations.”
• Select items for “fill.”
• Use the principles of proper bag building.
• Place bags and items into the cart properly.
• Check supplies and stock bags.
• Place bags properly at the checkout lane.
• Put the proper number of each bag at the checkout lane.
• Get bags from the stockroom area.
• Hang the bags at the checkout lane.
• Stock additional bags.
• Use the principles of customer service opportunities.
• Use the area service rule—Within 10 ft, make positive contact.

Refine goals

• Use the area service rule—Within 10 ft, make positive contact.
• Help customers even when away from the checkout lane.
• Use the proper bag for the job.
• Bag together items that belong together.
• Work efficiently by looking ahead.
• Know what is not bagged.
• Select proper items for “walls.”
• Select proper items for “foundations.”
• Select proper items for “fill.”
• Place bags and items into the cart properly.
• Be sure bags are properly stocked before beginning shift.
• Put the proper number of each kind of bag at the checkout lane.
• Get bags from the stockroom area.
• Stock additional bags.
• Help the register personnel to be sure all items are checked.
• Run errands when necessary.

Rank goals

1. Be sure bags are properly stocked before beginning shift.
2. Put in the proper number of each kind of bag at the checkout lane.
3. Get bags from the stockroom area.
4. Stock additional bags.
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5. Help the register personnel ensure that all items are checked.
6. Bag together items that belong together.
7. Work efficiently by looking ahead.
8. Know what is not bagged.
9. Select proper items for “walls.”

10. Select proper items for “foundations.”
11. Select proper items for “fill.”
12. Place bags and items into the cart properly.
13. Use the proper bag for the job.
14. Run errands when necessary.
15. Use the area service rule—Within 10 ft, make positive contact.
16. Help customers even when away from the checkout lane.

Second Refinement

1. Demonstrate the job responsibilities, including maintenance and use of supplies,
efficient work practices, and team member support.

2. Identify examples of “walls,” “foundations,” and “fill” for bagging.
3. Demonstrate how to use “walls,” “foundations,” and “fill” to complete a full bag.
4. State the customer service philosophy and practice including the “10-foot rule.”

Final ranking

1. State the customer service philosophy and practice, including the “10-foot rule.”
2. Demonstrate the job responsibilities, including maintenance and use of supplies,

efficient work practices, and team member support.
3. Identify examples of “walls,” “foundations,” and “fill” for bagging.
4. Demonstrate how to use “walls,” “foundations,” and “fill” to complete a full bag.

AUDIENCE DEF IN IT ION

General Characteristics
The primary audience is composed of both male and female team members in their mid-
teens. Often this is their first job. This is a high-visibility position and requires a responsible
individual with good grooming habits and a pleasant attitude. Although there is a high
turnover in this position, many individuals who go on to a career in retail management start
here. Retired people make up the next group. Often, these individuals have reentered the
workplace as a means to stay active.

Other audiences include other store personnel, including the register operator in
off-peak times. Although already understanding many of the store philosophies and people
issues, this group still needs to know the best way to pack a bag.

Specific Characteristics
Four distinct audiences

1. Both genders, 14- to 17-year-olds, may be first job (primary audience)
2. Retired or older people
3. Register personnel (handle checkout and bagging at off-peak times)
4. Other store personnel who may be called on at peak times
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Physical requirements

• Should be able to lift and manage a 20-pound bag
• Good hygiene and grooming characteristics

Specific educational or training requirements

• Basic literacy consistent with a 14-year-old-student level
• Company orientation training

Contextual Analysis
Orienting context There are two factors to focus on regarding the orienting context. First,
the designer needs to make sure the instruction is directly relevant to the learners’ jobs so
they perceive a high utility for the information. Second, the store supervisor or manager
must stress the learners’ accountability for bagging groceries properly and how this training
will help them better perform their job tasks.

Instructional context Each store has a training room that has two or more carrels where
learners can access a CD-ROM to use the training materials or complete online instruction.
There are also two more carrels for working on paper-based instructional materials. This
room is available approximately 14 hours a day. It is supposed to be reserved strictly for
training. Learners can obtain their training materials from the manager’s office. However,
company policy dictates that the materials must stay in the store. The training should be
designed so that individual units can be completed in less than 1 hr. Each manager arranges
times for the training of new employees that fit the schedules of the room and the new
employee.

Transfer context The training should be scheduled as close as possible to the employee’s
first day as a bagger to enhance the transfer of the training. In addition to scheduling the
training, the employee’s first day on the job should be coordinated with the head cashier to
ensure that a coach is provided for the first hour or so on the job.

TASK ANALYSIS

A. Check to see that supplies are sufficient; if necessary, restock bags.
1. A fully stocked lane will have 400 medium bags, 100 small bags, and 200 large

bags.
2. Bags are to be brought up from the storeroom.

B. Stand at the end of the checkout lane holding area so you can see the conveyor belt
and have a view of the whole basket.
1. The bag rack should be positioned directly in front of you.

C. The area of service is defined as a 10-ft radius around you wherever you are on store
property.
1. Whenever customers are in your area of service you should:

a. Make eye contact.
b. Greet them by smiling and saying hello.
c. Offer to be of service.
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2. Always greet the customer when eye contact is made.
3. Present an attitude of helpfulness.

D. As purchases are placed on the belt, begin looking at the nature of the items and
think in terms of grouping and building the bag.
1. Items similar in nature should be grouped together.

a. Never mix food items with cleaning or toxic materials.
2. The following five categories should be followed for grouping:

a. Fresh produce, such as tomatoes and carrots.
b. Packaged food—boxed and prepared items.
c. Frozen food (wet items—condensation).
d. Cleaning or toxic items.
e. Other store items.

E. As the last items are placed on the belt, help the register personnel be sure all items
have been accounted for.
1. Double-check that nothing is missed underneath the basket.

a. Think “IOU”—inside, outside, underneath.
b. The places an item may be missed during checkout are inside another item,

outside the basket, or underneath.
c. The register personnel are very busy with the transaction and may miss some-

thing that is outside the basket.
d. As a checkout team member, you are providing backup for the register

personnel.
e. Be sure all items are accounted for through the checkout.

i. Items may be inside larger products.
ii. Although it is the primary responsibility of the register personnel to check,

you are a team member and you should follow up if an item was not
checked.

iii. The customer may be absentmindedly holding an item, or the item may
be underneath the basket in the bottom of the cart.

iv. Some items are too big or awkward to be placed on the belt. Assist the
register personnel with the scanning if necessary.

F. As items are fed through the scanner and gather in the holding area, begin bag
building.
1. Choose the right bag and build the bags following the principles for solid

construction.
a. Plastic and paper bags are available for bagging.
b. Plastic is the best based on cost, ecology issues, and ease of use.
c. Paper is best if the customer asks for it.
d. Paper bags are stored beneath the holding area, where they can be easily

retrieved for use without promoting their use through high visibility.
2. Choose from three sizes of bags or no bag at all.

a. Match the size of the bag to the purchased item.
b. The standard or medium-sized bag most commonly used for groceries is

stocked in bales under the holding area.
i. A supply is hung on the bagging racks at the end of the lane, ready to use.

ii. These are prepared for use by placing the loops on each side of the bags
over the left and right arms of the rack, stretching the bags across the back
of the rack.
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c. What not to bag:
i. Oversized items, such as bagged dog food.

ii. Items with built-in handles, such as milk or bleach.
iii. Some things, such as goldfish, just should not be bagged and need special

handling. Find out from the customer how the item should be handled.
G. Construction principles

1. Build the walls.
a. Walls are built with items that can give structure and support to the bag.

i. Boxes of cereal, crackers, or cake mix.
ii. Rigid items, such as carrots, celery, or even bananas.

iii. Packaged items, such as napkins, cookies, or plates.
2. Lay the floor.

a. After the walls are established, lay the floor.
i. Use heavy items first, such as canned goods.

ii. Place heavy items between the walls to provide a solid base to support
continued filling.

b. Examples:
i. Canned goods, such as green beans or soda pop.

ii. Heavy packaged items, such as sugar or flour.
iii. Glass jars, as used with jelly or mayonnaise.

3. Fill the space.
a. Now fill the rest of the bag with lighter or more fragile items, such as bread

or chips.
i. They will be protected within the walls and will not crush the items

beneath. The bag is not built until it is full.
b. Examples

i. Thinly packaged items, such as bread and chips.
ii. Small items, such as pudding boxes, drink mixes, and cosmetics.

iii. Fragile items, such as eggs and tomatoes.
H. As bags are built, place them back into the cart, keeping in mind the same principles

apply to the cart as they did to the bag.
I. If customers appear to need assistance getting to their vehicles, offer to help.

1. Be insistent about helping.

OBJECT IVES AND PRESENTAT ION STRATEGIES

Objective 1
After completing this unit, the learner will correctly recall essential information about
customer service. (Fact–Recall )

Initial Presentation
An example will be used to demonstrate the company’s philosophy, the principles of
customer satisfaction, and the responsibility of the bagger to fulfill it.



Trim Size: 8in x 10in Morrison465935 bapp01.tex V1 - 01/29/2019 7:52 P.M. Page 445�

� �

�

Objectives and Presentation Strategies 445

Generative strategy The bagger will provide an example of how he or she would
demonstrate the philosophy, achieve customer satisfaction, and accomplish the bagger’s
responsibilities.

Test Items

We provide bagging to build customer __________.
Your responsibility is to ensure our customers are __________.
Your area of service is __________ ft. around you.
The customer comes __________.

Objective 2
After completing this unit, the learner will demonstrate how to restock bagging supplies with
100% accuracy. (Procedure–Application)

Initial presentation A figure and written instructions will be used to present a model of the
process.

Generative strategy After the presentation, the learner will describe the process for restock-
ing the bagging supplies. Using the demonstration area, the learner will practice stocking
the bagging supplies.

Checklist

Appropriate numbers of bag sizes are stocked. Yes No
Bags are properly stacked or attached for use. Yes No

Objective 3
Given a display of 20 items, the learner will correctly select the appropriate bag to use for
each item with 90% accuracy. (Principle–Application)

Initial presentation The EG-RUL approach is used to illustrate the type of bag for various
items and to illustrate the size of bag.

Generative strategy The learner is shown four groupings of grocery items and is asked to
explain the size and type of bag needed for each.

Test item The learner is shown individual items and groups of items and selects the appro-
priate bag for each item or group.

Objective 4
Given a grocery cart, the learner will demonstrate the procedure for ensuring all items have
been scanned. (Procedure–Application)
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Initial presentation The learner will read a section with an illustration indicating the
procedure to look inside, outside, and underneath the cart.

Generative strategy A mnemonic device, IOU, will be given to the learner with instructions
to rehearse it.

Using the demonstration area, the learner will practice indicating how to check that
all items have been scanned.

Test item Using the drawing, indicate with arrows where you need to look for items that
have not been scanned.

Objective 5
Given a list of 40 products, the learner will correctly assign 90% to the correct category.
(Concept–Application)

Initial presentation For each of the six categories, learners are given a description and a
best example of the concept.

Generative strategy Provide the learner with a list of items for each category and have the
learner match the item with the correct category.

Test item Provide the learner with 40 products on a table with a number on each product.
The learner writes the category beside the number of each item on the answer sheet.

Objective 6
Given a picture of a group of grocery items on a table, the learner will correctly select two
examples of “walls,” “foundations,” and “fill.” (Concept–Application)

Initial presentation For each of the three concepts, learners are given a description and a
best example of the concept.

Generative strategy Provide the learner with a list of items for each concept and have the
learner match the item with the correct category.

Test item Provide the learner with 20 products on a table with a number on each product.
The learner classifies each item as use for a “foundation,” “wall,” or “fill.”

Objective 7
Given a group of 30 grocery items in a single line, the learner correctly bags the group
following acceptable practice. (Procedure–Application)

Initial presentation Figures and written instruction will illustrate how to bag the groceries
using “walls,” “foundations,” and “fill.”

Generative strategy The learner will paraphrase the process for building a bag. Using the
demonstration area, the learner will practice bagging three carts of groceries.
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Performance checklist

1. Most bags have “walls,” “foundation,” “fill.” Yes No
2. Each bag has appropriate items. Yes No
3. Heavy items are on the bottom. Yes No
4. Fragile items are not broken. Yes No

PREINSTRUCTIONAL STRATEGY—ADVANCE ORGANIZER
The instruction will be built around the metaphor of building, as in constructing a home.
The learner will be introduced to the content in the opening copy and illustration through
a building concept. The metaphor will be used to support the sequencing strategy. It will
improve retention by providing a conceptual grid to hang the information on and by empha-
sizing the deliberateness and care that should be given the job of customer service through
proper bagging and teamwork, with imagery that any audience, young or old, would readily
understand. Pretest as a strategy was not chosen because of the predominantly entry-level
job position. However, an argument could be made to use the pretest as a way of exposing
preconceived attitudes, but then it would not lend itself well to support the balance of the
cognitive objectives.

Behavioral objectives as a strategy was not chosen because of the predominantly youth-
ful audience. The “why” of the training also needs to be established to provide meaning and
context for the objectives. Although a clear statement of training purpose would leave no
room for confusion for this first-time employee, the raw objectives could come across as too
sterile and result in a negative response. Overview as a strategy was not chosen because of
the lack of experience of a key target audience to build on. More is needed to establish the
foundation and context of the workplace before presenting an overview.

SEQUENCING CONTENT—TEMPORAL RELAT ION
Following through with the building metaphor, the content will be sequenced based on
the chronological progression of the job: organizing the worksite, planning, and working
together to perform the tasks. The content will be presented as the need to know is progres-
sively established through the job/tasks sequence.

Subject-Matter Expert (SME) Review
Based on research, interviews, and assumptions, a design document will be prepared for val-
idation by project stakeholders. This review will be performed in a group meeting covering
the objectives, content, and creative treatment through a guided reading of the design doc-
ument. Comments, concerns, or new direction will be captured, noted on the designated
master document, and agreed to by the group for implementation. A final design document
will then be generated to facilitate development and report changes.

Target Audience Review
Once the initial training materials are prepared in prototype form, usability testing on a rep-
resentative small sampling of the target audiences will be performed with an opinion survey
to capture additional information outside the inherent course testing and to document the
results. For this evaluation, the participants will go through the course as designed. This will
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be a last check before publication. (See the “Formative Evaluation” survey.) Based on the
results, modifications would be made and submitted for final SME approval.

FORMATIVE EVALUATION

Date: __________

Course Title: __________

What is your current job title? __________

How long have you been at this job?
◽ 1 year or less
◽ 1–3 years
◽ 3–5 years
◽ 6–10 years
◽ 11 years or longer

Will the course help you do your job better?
◽ Significantly better
◽ Somewhat better
◽ About the same
◽ Worse
◽ Significantly worse

How did you find the course?
◽ Very interesting
◽ Somewhat interesting
◽ Fairly interesting
◽ Not very interesting
◽ Boring

Was the course easy to follow?
◽ Extremely easy
◽ Very easy
◽ Fairly easy
◽ Not too hard
◽ Very hard

Was the course challenging?
◽ Extremely easy
◽ Very easy
◽ Fairly easy
◽ Not too hard
◽ Very hard

Did you always know what to do?
◽ Very clear
◽ Somewhat clear
◽ Fairly clear
◽ Not very clear
◽ Confusing

Would you recommend the course to someone else?
◽ Yes
◽ No

What would you change?

What did you like?
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BUILDING CUSTOMER SATISFACT ION
We are continually building our business, and we do it by filling one bag at a time. Customer
service is the cornerstone. A cornerstone is the foundational stone in a building on which
all the rest stands. It supports the weight and ensures the integrity of the structure. We are
building on customer service every day through every opportunity we have. We are providing
a special personal service to our customers through bagging.

As a bagger, it is your responsibility to ensure our customers are served in a profes-
sional manner, providing the best in attitude and practice. We build our bags better to build
customer satisfaction.

Like building a house, you prepare, plan, and build with a purpose. And like a house,
a properly built bag has walls and a floor protecting its contents. It sets upright on a solid
foundation.

BUILDING CUSTOMERS

The Customer Comes First
Whether at the checkout lane or anywhere on store grounds, when you gain eye contact with
customers, greet them and present an attitude of helpfulness.

Also, whenever customers are in your area of service, you should make eye contact and
greet them. Your area of service is defined as a 10-ft radius (see Figure B.1) around you
wherever you are on store property.

See the Opportunities
As you read the scenario (see most recent version in Trainee Manual) of a morning at the
store, can you identify examples of baggers helping customers?

Based on a project by Donald L. Boase.

449
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Area of Service

10 Feet

FIGURE B.1

The following situations describe opportunities to build customer satisfaction.

• You are passing a customer who cannot reach an item on the top shelf, and you
retrieve it for him.

• You are sent out to retrieve carts and while in the parking lot, you pass a customer
holding her bags while trying to get her keys from her purse. You offer to hold
her bags.

• You pass a customer with his hands full and offer to get him a cart.
• A customer stops to ask you where the service desk is, and you show her where it is.
• You see a customer obviously looking for something and inquire whether you

can help.

NOW YOU CAN MAKE THE OPPORTUNIT IES
Write in two situations you can think of where you could help.

1. ________________________________________

________________________________________

2. ________________________________________

________________________________________

PREPARING TO BUILD
First, check your supplies. When you come on shift, first check to see whether supplies are
sufficient, and, if necessary, restock the bags at your lane. A fully stocked lane will have 400
medium bags, 100 small bags, and 200 large bags (see Figure B.2).

The bags are packaged in bales of 200. Usually you will need to bring a fresh bale or
two from the storeroom to the checkout lane at the beginning of your shift.

Your supervisor will show you the storeroom and show you how to hang the bags at the
checkout.

The bags are prepared for use by placing the bag handles over the left and right arms
of the rack, stretching the bags across the back of the rack. The rest are stored under the
holding area at the end of the lane.

It Is Up to You
Describe what you should do at the beginning of your shift.

________________________________________
________________________________________

Using the demonstration area, practice stocking the bagging supplies.
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HOLD
AREA

BAG
HANDLES

STORAGE
AREA

FIGURE B.2

BAGS COME IN THREE SIZES
So, which bag to use? Just match the bag to the size of purchase. The most commonly used
bag is the one you are probably most familiar with, the medium or standard-sized plastic bag
used primarily for grocery purchases (see Figure B.3).

Small
Medium

Large

FIGURE B.3
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The large bag is used for other store items such as clothing.
The small bag is obviously used for small items or for food purchases that are very cold.

Cold items develop condensation and could ruin other purchases if the water that condenses
on them is allowed to be in contact with the other items.

NOT EVERYTHING IS BAGGED
Oversized items such as dog food or charcoal are in their own bag and do not need additional
bagging. Items with built-in handles such as milk or bleach are bagged only if the customer
requests it.

Talk to Your Customer
Some things just should not be bagged and need special handling, such as goldfish or a
large plant. Talk to your customer and ask how he or she would like the item handled. The
register personnel will ask the customer about single-item purchases. Quite often, single-item
purchases are also not bagged with the customer’s consent.

Paper or Plastic?
Plastic or paper bags are available for bagging. Plastic is preferred, based on cost, ecology
issues, and ease of use. Paper is best if the customer asks for it.

Paper bags are stored beneath the holding area, where they can be easily retrieved for
use without promoting their use through high visibility.

The Right Tool for the Job
Select the appropriate bag for the items in Figure B.4.

Now that your supplies are checked and ready, stand at the end of the checkout lane
holding area so you can see the conveyor belt and have a view of the whole basket. The bag
rack should be positioned directly in front of you. You begin by greeting the customer with
a smile and saying hello. Be ready to help.

As purchases are placed on the belt, begin looking at the nature of the items and think
in terms of grouping the items and building the bags. Briefly use the holding area to help
arrange the purchased items into groups. However, do not let too much accumulate before
bagging.

Group together items similar in nature, and never mix food items with cleaning or toxic
materials. Later we will look at how within the groups there are best ways to build the bag
based on weight, shape, and toughness. These are principles that can be applied to anything
we sell.

Types of Grocery Items
Grocery items are usually put away at home in the same way you should group them. Not
only does this help you in bagging, but it also helps the customer in putting the items away.
When our customers return home, they will appreciate the extra thought and consideration.

Take a look at the following five categories that should be followed for grouping your
bag-building items and a representative product from each in Figure B.5:
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Small

Medium

Large

FIGURE B.4

1. Fresh produce
2. Packaged food
3. Frozen foods
4. Cleaning or toxic items
5. Other store items

2

3

4
5

1

FIGURE B.5

Group Descriptions
Fresh produce includes food items that are not prepackaged, such as fruits and vegetables.

Packaged foods are those that are in a box or sealed package. Examples include cereals,
boxed mixes, meats, and canned goods. Packaged foods also include some dry goods like
paper plates and tissues.
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1. Fresh produce
2. Packaged food
3. Frozen foods
4. Cleaning or toxic items
5. Other store items

FIGURE B.6

Frozen foods are kept in a freezer and include ice cream, frozen vegetables, and frozen
pizzas.

Cleaning or toxic items are used to clean or to kill pests such as ants or mice. They
should always be kept separate from other purchased items. They include bar soaps, auto-
motive fluids, ant killers, and window cleaners.

Clothing as well as other types of store purchases should have their own bag and should
not be grouped with food items.

Preparing to Build
Match the item on the left with an example from the group on the right in Figure B.6.

BAG BUILDING

Construction Principles
Build the walls first Bags do not have built-in support. Walls need to be built with items
that can give structure and define the shape of the bag (see Figure B.7). Items that look like
walls, such as a box of cereal or cookies, make good walls. Then, also look for items that are
packaged like a wall, such as napkins or even rolls of toilet paper. Finally, look for items that
can give stiffness to the sides of the bag even if they are not square, such as celery, carrots, or
paper plates.

Wall items are placed at both ends of the bag to square off the bag (left and right sides
as you face the hanging bag), with the center open for other items. Walls are always built
first, and then you should not have to move them. Also, never place an item between a wall
and the bag. The bag could be torn by it.

Lay the floor After the walls are established, the floor is laid (Figure B.8). Heavy items placed
between the walls provide a solid base to support continued filling.
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FIGURE B.7

FIGURE B.8

Put items like canned goods, flour, sugar, and glass jars between the walls. And always
plan ahead. Put aside any other good wall builders you may come across for the next bag or
until that is all you have left.

When you square off the sides and fill in the bottom, the bag stands up and holds the
contents in during the ride home. A loosely packed or top-heavy bag tips over and spills.

Fill the space Once you’ve got a solid, tight floor across the bottom, fill up the bag with
items such as boxes of pudding, drink mixes, cosmetics, and other small, lightweight items
(see Figure B.9). Never build more than one layer of heavy items. More than one layer of
heavy items makes the bag too hard to carry and top heavy.

Fill the rest of the bag with lighter or more fragile items. They will be protected within
the walls and will not crush the items beneath. But remember that the bag is not built until
it is full. Top off the bag with a small loaf of bread, a bag of cookies, or a bag of chips. But
put only one or two crushable items on top. If you have more, put them all together in one
bag. Keep in mind that the more bags that are used means more handling for our customers
as well as wasted supplies.
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FIGURE B.9

The Building Parts
Label each of the following items as a wall, foundation, or fill (Figure B.10).

FIGURE B.10
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The Building
Describe the process for building a bag.

________________________________________
________________________________________
________________________________________
________________________________________
________________________________________

Using the demonstration area, practice bagging groceries from three carts.

BUILDING TEAMWORK

Inside, Outside, Underneath
As the last items are placed on the belt, help the register personnel be sure all items have
been accounted for. Double-check that nothing is missed underneath the basket. The places
an item may be missed during checkout are inside another item, outside the basket, or
underneath (see Figure B.11). The register personnel are very busy with the transaction
and may miss something that is outside the basket. As a checkout team member, you are
providing backup for the register personnel. Be sure all items are accounted for through
the checkout.

Items may be inside larger products. Although it is the primary responsibility of the
register personnel to check, you are a team member and should follow up if an item was
not checked. The customer may be absentmindedly holding an item or the item may be
underneath the basket in the bottom of the cart. Just tell the register person you owe
them one. This lets the team member know what to look for without embarrassment to
the customer.

Remember IOU to help you recall inside, outside, and underneath the cart. Practice
saying this until you have memorized it. Now, use the demonstration area and practice check-
ing two carts.

Inside

Underneath

Outside

FIGURE B.11
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Glossary
Affective domain That area of learning devoted
to developing attitudes, values, or appreciations

Application Performance requiring the learner
to use or apply the information taught

Assessment The systematic collection of data
pertaining to programs or people

Authentic assessment Tasks that require the
learner to demonstrate performance in a real-life
context

Behavioral objective Often referred to as a
“Mager-style objective,” this type of objective
includes an observable verb, condition, and crite-
ria written in a concise style. The typical format is
condition (e.g., Given . . . , the learner will . . . at
the level . . . )

Behaviorism Learning theory in which subject
content is divided into a series of small steps; the
learner participates actively, receives feedback on
effort, and is guided to success

CD-ROM A compact disc containing a quan-
tity of verbal and pictorial information, may
also include a copy of one or more web-
pages, tutorials, and/or PDF files for instructional
purposes

Client Person for whom instruction is being
planned and who may serve as subject special-
ist when working with the instructional designer.
May also be the individual who contracts for the
training

Cognitive domain That area of learning devoted
to acquiring information, knowledge, and intel-
lectual abilities relative to a subject or topic

Cognitive load theory This theory focuses on
the limitations of working memory and how
designers can design instruction that effectively
manages working memory for results

Cognitive objective An objective used to
describe learning intellectual skills that are not
easily defined by a behavioral objective

Cognitive strategies Highest level of cognitive
learning, typified by problem solving

Competency-based instruction Providing and
evaluating instruction against a specific standard
as indicated by the learning objectives for the
topic or task

Computer-based instruction (CBI) Uses a soft-
ware program that displays information and
instructions on a video screen, requiring learner
participation and choices

Concept Name or expression given to a class of
facts, objects, or events, all of which have common
critical attributes

Confirmative evaluation A continuous form of
evaluation that comes after summative evalua-
tion used to determine whether a course is still
effective

Constructed-response test Consisting of ques-
tions requiring the learner to supply a short
answer, write an essay, or solve a problem allows
for evaluation of higher level cognitive objectives
but is difficult to solve reliably

Constructivism An approach to instructional
design based on the assumption that learners gen-
erate knowledge structures in their own minds

Contextual analysis A strategy for providing
realistic information to provide rich instructional
examples

Cost center Service provided within an organi-
zation for instructional development service with
costs carried by the department

Criterion-referenced instruction See compe-
tency-based instruction
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Critical incident method A type of task analy-
sis for analyzing processes that is particularly well
suited for applying to the analysis of interpersonal
skills

Culturally diverse learners Students from vari-
ous ethnic cultures

Curriculum List of courses and content frame-
work for a subject

Developmental costs All personnel, resource,
and service costs required to plan and develop an
instructional program

Diffusion The process of communicating infor-
mation to a client and target audience about an
innovation

Distance education Instruction in which the
instructor and student are separated in both physi-
cal location and time, requiring the instruction to
be fully designed and developed prior to imple-
menting the instruction

Domains of learning Cognitive, psychomotor,
and affective categories

Effectiveness Measuring the degree to which
learners accomplish objectives for each unit or a
total course

Efficiency Measuring the amount of learner
time, personnel services, and facilities use
required to carry out an instructional program
and then deciding whether these amounts are
acceptable or excessive

E-learning Learning from instruction offered
via the Internet or intranet

Evaluation Using assessment or measurement
to judge the worth or success of something

Evaluator Person responsible for assisting the
instructor in designing tests to measure student
learning; conduct formative, summative, and con-
firmative evaluations; and analyze results

Fact A statement associating one item to
another

Feedback Providing the learner with answers
to exercises and other information relative to
progress in learning

Flowchart Visual description of the sequence
necessary for performing a task, including deci-
sion points and alternate paths

Formative evaluation Testing a new instruc-
tional program with a sampling of learners

during various points of the development phase
and using the results to improve the program’s
front-end analysis

Generative learning An approach that helps the
learner relate new information to prior informa-
tion that results in new and/or revised schema

Goal analysis A process used to identify the
initial outcomes or intents of an instructional
intervention

Goal statement Broad statement describing
what should take place in an instructional course
or training program

Human performance improvement A strategy
for improving productivity by considering various
interventions in addition to training

Individualized learning Allowing learners to
learn by providing each one with objectives and
activities appropriate to his or her own character-
istics, preparation, needs, and interests

Instructional cost index Mathematical calcula-
tion of the cost per learner or trainee to accom-
plish objectives for a topic or course, taking into
account a portion of the developmental cost and
implementation costs

Instructional design Systematic planning of
instruction in which attention is given to nine
related elements resulting in effective, efficient,
and reliable instruction

Instructional designer Person responsible for
carrying out and coordinating the systematic
design procedure

Instructional development Managing the plan-
ning, development, and implementation process
for instruction or training

Instructional message design The process of
creating an effective message by manipulating
words, pictures, and symbols

Instructional need A gap in performance
between what is expected and actual performance
that is best addressed through an instructional
intervention

Instructional objective Statement describing
what the learner is specifically required to learn
or accomplish relative to a topic or task

Instructional systems A group of interdepen-
dent parts that work together to accomplish a
goal such as a classroom or learning management
system.
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Instructional technology Resources (e.g.,
machines and materials) used for instruction.
A process of systematic instructional planning

Instructional theory A prescriptive theory based
on a learning theory that provides prescriptions
for designing effective instruction

Intellectual skills Organizing and structuring
facts for learning to form concepts, principles,
rules, attitudes, and interactions

Interactive technologies Media forms that
require frequent active participation by the stu-
dent as learning takes place

Interpersonal skills Spoken and nonverbal
(e.g., body language) interaction between two or
more individuals

Learner characteristics Factors relating to per-
sonal and social traits of individuals and learner
groups that need consideration during planning
or learning

Learning A relatively permanent change in
behavior that may or may not be the result of
instruction

Learning objective This term is used in two ways.
When the objective focuses on the product of the
instruction, it is synonymous with a behavioral
objective. A second use of this term is to describe
the process of the instruction, which is quite dif-
ferent from the focus and purpose of a behavioral
objective

Learning systems design Another expression
for the instructional design concept

Learning theory A descriptive theory that
explains and predicts how individuals learn

Mastery-based instruction See competency-based
instruction

Mastery learning Indicating whether a learner
successfully accomplishes the necessary level of
learning for required objectives

Module A self-instructional package treating a
single topic or unit of a course

Multimedia Computer program controlling
display of verbal information along with still pho-
tographs, video, and audio sequences in various
formats

Needs assessment or analysis Procedure of
gathering information before deciding whether
there is a substantive need for instruction or
training

Norm-referenced testing Evaluating the results
of instruction in a relative fashion by comparing
test scores of each learner with those of other
learners in the class

Objective test Consisting of questions for which
a learner must select an answer from two or more
alternatives; persons scoring the test can easily
agree on the correct answer

Operational costs All costs of personnel
resources and services incurred as an instructional
program is being implemented

Organization management Management of an
instructional development service that broadly
includes all design and delivery functions

Performance-based instruction See competency-
based instruction

Performance gap A condition when actual
performance is not equal to or better than
expected performance. A variety of interven-
tions, including instruction, are used to improve
performance

Performance objective A synonym for behav-
ioral objectives (see behavioral objective)

Posttest Final examination given at the end
of a course or training program (as opposed to
pretest)

Prerequisite test Portion of a pretest that mea-
sures content or skill preparation a learner has for
starting the course or unit

Presentation teaching method Technique used
to disseminate information

Pretest Test administered prior to the start of
instruction to determine the level of the learner’s
knowledge and the necessary preparation relative
to a topic or task

Principle Expression of a relationship between
concepts

Procedural analysis Used to identify the steps
required to complete a task or series of tasks

Procedure Sequence of steps one follows to
achieve a goal

Profit center Service provided within and out-
side an organization for instructional design ser-
vices with costs charged to the client or sponsor

Project management Responsibilities for all
functions that relate to the conduct of an instruc-
tional design project
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Psychomotor domain That area of learning
devoted to becoming proficient in performing a
physical action involving muscles of the body

Reinforcement learning Receiving feedback on
success in learning, thus being encouraged to con-
tinue learning

Reliability Ability of a test to produce consistent
results when used with comparable learners

Request for proposal (RFP) Paper form with
instructions to be completed when submitting a
bid or proposal for a project to be funded

Scope of work The definition of the boundaries
of a project that requires the consensus of the
stakeholders

Self-paced learning environment Learning envi-
ronment that allows the learner to satisfy required
learning activities by accomplishing the objectives
at his or her own speed or convenience

Subject-matter expert (SME) Person qualified
to provide content, resources, and information
relating to topics and tasks for which instruction
is being designed

Summative evaluation Measuring how well the
major outcomes of a course or program are
attained at the conclusion of instruction (posttest)
or thereafter on the job

Support services Matters such as budget, facil-
ities, equipment, and materials that require
attention for the successful preparation and
implementation of a new instructional program

Systems approach An overall plan to prob-
lem solving that gives attention to all essential
elements

Task analysis A collection of procedures for
analyzing the information needed to achieve the
objectives. See also topic analysis and procedural
analysis

Topic analysis A task analysis procedure for
identifying and describing the topics (including
facts, concepts, and principles) related to a goal
or need

Validity Direct relationship between test ques-
tions and the learning objectives
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