




evaluating the whole process of learning and teaching in 
terms of specific objectives, based on research on human 
learning and communication, and employing a combination 
of human and nonhuman resources to bring about more ef-
fective instruction. (p. 21) 

Whereas the Commission's first definition seems to re-
inforce old notions about the field of instructional technol-
ogy, its second definition definitely defines the field 
differently, introducing a variety of concepts that had not 
appeared in previous "official" definitions of the field. It is 
particularly important to note that this definition mentions 
a "systematic" process that includes the specification of 
objectives and the design, implementation, and evaluation 
of instruction, each term representing one of the steps in 
the systematic instructional design procedures that were 
beginning to be discussed in the professional literature of 
the field (e.g., Finn, 1960, Gagne, 1965; Hoban, 1977; 
Lumsdaine, 1964; Scriven, 1967). The definition also in-
dicates that the field is based on research and that the goal 
of the field is to bring about more effective learning (echo-
ing the 1963 emphasis on this concept). Finally, the defi-
nition discusses the use of both nonhuman and human 
resources for instructional purposes, seemingly downplay-
ing the role of media. 

The 1977 Definition 

In 1977, the Association for Educational Communication 
and Technology (AECT) adopted a new definition of the 
field. This definition differed from the previous definitions 
in several ways. Perhaps most noteworthy was its length—
it consisted of sixteen statements spread over seven pages 
of text, followed by nine pages of tables elaborating on 
some of the concepts mentioned in the statements, as well 
as nine more chapters (more than 120 pages) that provided 
further elaboration. Although the authors clearly indicated 
that no one portion of the definition was adequate by itself, 
and that the sixteen parts were to be taken as a whole, the 
first sentence of the definition statement provides a sense 
of its breadth: 

Educational technology is a complex, integrated process 
involving people, procedures, ideas, devices, and organiza-
tion, for analyzing problems and devising, implementing, 
evaluating, and managing solutions to those problems, 
involved in all aspects of human learning. (p. 1) 

Much like the second 1970 definition put forth by the 
Commission, the 1977 definition placed a good deal of 
emphasis on a systematic ("complex, integrated") design 
process; the various parts of the definition mentioned 
many of the steps in most current systematic design 
processes (e.g., design, production, implementation, and 
evaluation). It is particularly interesting to note that the 
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1977 definition statement was the first such statement to 
mention the analysis phase of the planning process, which 
at that time was beginning to receive increasing attention 
among professionals in the field. 

The 1977 definition also broke new ground by incorpo-
rating other terminology that, within a period of a few 
years, was to become commonplace in the profession. For 
example, the definition included the terms human learning 
problems and solutions, foreshadowing the frequent cur-
rent use of these terms, especially in the context of perfor-
mance improvement. 

The 1977 definition also included detailed tables de-
scribing the various learning resources associated with the 
field. This list gave equal emphasis to people, materials, 
and devices, reinforcing the notion that the work of in-
structional technologists was not limited to the develop-
ment and use of media. 

The 1994 Definition: Beyond Viewing 
Instructional Technology as a Process 

During the period from 1977 to the mid-1990s, many de-
velopments affected the field of instructional technology. 2  
Whereas behavioral learning theory had previously served 
as the basis for many of the instructional design practices 
employed by those in the field, cognitive and constructivist 
learning theories began to have a major influence on design 
practices. The profession was also greatly influenced by 
technological advances such as the microcomputer, inter-
active video, CD-ROM, and the Internet. The vast expan-
sion of communications technologies led to burgeoning 
interest in distance learning, and "new" instructional strate-
gies such as collaborative learning gained in popularity. As 
a result of these and many other influences, by the 
mid-1990s the field of instructional technology was very 
different from what it was in 1977, when the previous def-
inition of the field had been published. Thus, it was time to 
redefine the field. 

Work on a new definition of the field officially com-
menced in 1990 and continued until 1994, when AECT 
published Instructional Technology: The Definitions and 
Domains of the Field (Seels & Richey, 1994). This book 
contains a detailed description of the field, as well as the 
following concise definition statement: 

Instructional Technology is the theory and practice of de-
sign, development, utilization, management, and evaluation 
of processes and resources for learning. (p. 1) 

As is evident in the definition, the field is described in 
terms of five domains—design, development, utilization, 

2Many of these developments will be discussed in detail in succeeding 
chapters in this book. 
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management, and evaluation—five areas of study and 
practice within the field. The interrelationship between 
these domains is visually represented by a wheel-like vi-
sual, with each domain on the perimeter and connected to 
a "theory and practice" hub. This representation scheme 
was designed, in part, to prevent readers from coming to 
the erroneous conclusion that these domains are linearly 
related (Richey & Seels, 1994). 

Unlike the second 1970 definition and the 1977 AECT 
definition, the 1994 definition does not describe the field as 
process oriented. In fact, the authors of the 1994 definition 
state they purposely excluded the word "systematic" in their 
definition so as to reflect current interests in alternative 
design methodologies such as constructivist approaches 
(Richey & Seels, 1994). Nonetheless, the five domains that 
are identified in the definition are very similar to the steps 
that comprise the "systematic" processes described in the 
previous two definitions. Indeed, each of the five terms 
(design, development, utilization, management, and evalua-
tion) or a synonym is used directly or indirectly in one or 
both of the previous two definitions. 

The 1994 definition statement moves in some other new 
directions and revisits some old ones. For example, much 
like the 1963 definition statement, the 1994 statement de-
scribes the field in terms of theory and practice, emphasizing 
the notion that the field of instructional technology is not 
only an area of practice, but also an area of research and 
study. The documents in which the 1970 and 1977 definition 
statements appear also discuss theory and practice, but the 
definition statements themselves do not mention these terms. 

In at least two respects, the 1994 definition is similar to 
its two most recent predecessors. First, it does not separate 
teachers from media, incorporating both into the phrase 
"resources for learning." And second, it focuses on the im-
provement of learning as the goal of the field, with in-
struction being viewed as a means to that end. 

Although the 1994 definition discusses instruction as a 
means to an end, a good deal of attention is devoted to in-
structional processes. The authors indicate that the 
"processes . . . for learning" (Seels & Richey, 1994, p. 1) 
mentioned in their definition refer to both design and de-
livery processes. Their discussion of the latter revolves 
around a variety of instructional strategies, and reflects the 
profession's current interest in a wide variety of instruc-
tional techniques, ranging from traditional lecture/discus-
sion approaches to open-ended learning environments. 

Two Recent Definitions 

In the past few years, several definitions have been pub- 
lished. In this section of the chapter, we will focus on two 
of these—one that an AECT committee has recently 

produced and one that we, the authors of this textbook, 
have developed. 

The Latest AECT Definition 

In 2008, an AECT committee produced a book that pre-
sented a new definition of the field of educational technol-
ogy (AECT Definition and Terminology Committee, 
2008). The definition statement that appears in the book is 
as follows: 

Educational technology is the study and ethical practice of 
facilitating learning and improving performance by creating, 
using, and managing appropriate technological processes 
and resources. (p. 1) 

One of the many useful features of the book is a series 
of chapters devoted to explaining each of the key terms in 
the definition statement and discussing how the new defi-
nition differs from previous ones. Some of the key terms 
that the authors discuss in the chapters are described below. 

One key term in the new definition is the word ethical. 
This term focuses attention on the fact that those in the pro-
fession must maintain a high level of professional conduct. 
Many of the ethical standards professionals in the field are 
expected to adhere to are described in the AECT Code of 
Ethics (Association for Educational Communications and 
Technology, 2007). 

The new definition also focuses on the notion that the 
instructional interventions created by professionals in field 
are intended to facilitate learning. The authors contrast this 
viewpoint with those expressed in earlier definitions, in 
which it was stated or implied that the instructional solu-
tions that were produced would cause or control learning. 
The new perspective recognizes the important role that 
learners play in determining what they will learn, regard-
less of the instructional intervention they are exposed to. 

The new definition also indicates that one of the goals 
of professionals in the field is to improve performance. 
The authors indicate that this term emphasizes that it is not 
sufficient to simply help learners acquire inert knowledge. 
Instead, the goal should be to help learners apply the new 
skills and knowledge they have acquired. 

Unlike previous definitions, in which terms such as de-
sign, development, and evaluation were often used to denote 
major processes or domains within the field, the new defini-
tion uses the terms creating, using, and managing to 
describe the major functions performed by educational tech-
nology professionals. The creation function includes all of 
the steps involved in the generation of instructional inter-
ventions and learning environments, including analysis, 
design, development, implementation, and evaluation. The 
utilization function includes the selection, diffusion, and 
institutionalization of instructional methods and materials, 



and the management function incorporates project, delivery 
system, personnel, and information management. The au-
thors point out that these three less technical terms are used 
to describe the major functions so as to convey a broader 
view of the processes used within the field. 

The definition also uses the adjective technological to 
describe the types of processes professionals in the field 
engage in, and the type of resources they often produce. 
The authors, drawing on the work of Galbraith (1967), 
indicate that technological processes are those that involve 
"the systematic application of scientific or other organized 
knowledge to accomplish practical tasks" (AECT Defini-
tion and Terminology Committee, 2008, p. 12). The au-
thors also indicate that technological resources refer to the 
hardware and software that is typically associated with the 
field, including such items as still pictures, videos, com-
puter programs, DVD players, and so on. 

The Definition Used in This Textbook 

One of the many strengths of the new AECT definition of 
educational technology is that the definition clearly indi-
cates that a focus on systematic processes and the use of 
technological resources are both integral parts of the field. 
The definition that we will use in this textbook emphasizes 
these two aspects of the field as well as the recent influence 
the human performance technology movement has had on 
the profession. 

As will be pointed out in later chapters in this textbook 
(e.g., Chapter 14), in recent years many professionals in 
the field of instructional design and technology (ID&T), 
particularly those who have been primarily trained to de-
sign instruction, have been focusing their efforts on im-
proving human performance in the workplace. Although 
such improvements may be brought about by employing 
instructional interventions, careful analysis of the nature 
of performance problems often leads to non-instructional 
solutions, such as instituting new reward structures, pro-
viding clearer feedback to workers, developing perfor-
mance support tools (see Chapter 15), creating knowledge 
management systems (see Chapter 16), and/or promoting 
and enhancing opportunities for informal learning (see 
Chapter 17). This new emphasis on improving perfor-
mance in the workplace via non-instructional as well as in-
structional methods has been dubbed the human 
performance technology, or performance improvement, 
movement. We believe that any definition of the field of in-
structional design and technology should reflect this em-
phasis. The definition that we have developed, and that we 
will use in this book, clearly does so. The definition is as 
follows: 

The field of instructional design and technology (also 
known as instructional technology) encompasses the 
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analysis of learning and performance problems, and the de-
sign, development, implementation, evaluation and man-
agement of instructional and non-instructional processes 
and resources intended to improve learning and perfor-
mance in a variety of settings, particularly educational insti-
tutions and the workplace. 

Professionals in the field instructional design and tech-
nology often use systematic instructional design procedures 
and employ instructional media to accomplish their goals. 
Moreover, in recent years, they have paid increasing atten-
tion to non-instructional solutions to some performance 
problems. Research and theory related to each of the afore-
mentioned areas is also an important part of the field. 

As noted earlier, this definition highlights two sets of 
practices that have, over the years, formed the core of the 
field. We believe that these two practices—the use of me-
dia for instructional purposes and the use of systematic in-
structional design procedures (often simply called 
instructional design)—are the key defining elements of 
the field of instructional design and technology. Individu-
als involved in the field are those who spend a significant 
portion of their time working with media and/or with tasks 
associated with systematic instructional design proce-
dures. We believe that one of the strengths of this defini-
tion is the prominent recognition it gives to both aspects of 
the field. More importantly, we feel the proposed defini-
tion, unlike those that have preceded it, clearly points to 
the efforts that many professionals in the field are placing 
on improving human performance in the workplace 
through a variety of instructional and non-instructional 
means. There is no doubt that many of the concepts and 
practices associated with performance improvement have 
been integrated into the training that future ID&T profes-
sionals receive (Fox & Klein, 2003), and the activities 
those individuals undertake once they enter the profession 
(Van Tiem, 2004). The definition we have put forward 
clearly reflects this reality. 

Naming the Field: Why Should 
We Call It Instructional Design 
and Technology? 

The definition proposed in this chapter also differs from 
most of the previous definitions in that it refers to the field 
as instructional design and technology, rather than 
instructional technology. Why? Most individuals outside 
of our profession, as well as many inside of it, when asked 
to define the term instructional technology, will mention 
computers, DVDs, mobile devices, and the other types of 
hardware and software typically associated with the term 
instructional media. In other words, most individuals will 
equate the term instructional technology with the term 
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instructional media. This is the case in spite of all the 
broadened definitions of instructional technology that 
have appeared over the past thirty to forty years. In light of 
this fact, perhaps it is time to reconsider the label we use 
for the broad field that encompasses the areas of instruc-
tional media, instructional design, and more recently, per-
formance improvement. Any of a number of terms comes 
to mind, but one that seems particularly appropriate is 
instructional design and technology. This term, which has 
also been employed by one of the professional organiza-
tions in our field (Professors of Instructional Design and 
Technology), mentions both of the areas focused on in ear-
lier definitions. Performance improvement, the most re-
cent area to have a major impact on the field, is not directly 
mentioned because adding it to the term instructional de-
sign and technology would make that term unwieldy, and 
because in recent years, instructional design practices have 
broadened so that many of the concepts associated with the 

performance improvement movement are now regularly 
employed by those individuals who call themselves in-
structional designers. 

In this book, our field will be referred to as instructional 
design and technology, and we will define this term as in-
dicated above. However, regardless of the term that is used 
as the label for our field and the specific definition you pre-
fer, it is important that you understand the ideas and prac-
tices that are associated with the field, and the trends and 
issues that are likely to affect it. The purpose of this book 
is to introduce you to many of those ideas, practices, 
trends, and issues. As you proceed through this book, we 
anticipate that your view of the field will evolve, and we 
are confident that your understanding of the field will in-
crease. Moreover, we expect that you will be able to add 
your reasoned opinion to the ongoing debate concerning 
the "proper" definition and label for the field we have 
called instructional design and technology. 

Summary of.Key Principles 

1. Over the years, a variety of different labels have 
been used as the name for the field that in this book 
we refer to as instructional design and technology. 
In recent years, other frequently used names for the 
field have included instructional technology and 
educational technology. 

2. Definitions of the field have also changed over the 
years. Changes in definitions are appropriate because 
as new ideas and innovations affect the practices of 
individuals in the field, definitions of the field should 
be revised so as to make mention of those new 
practices. 

3. Whereas early definitions of the field focused on the 
instructional media that were being produced by 
professionals in the field, starting in the 1960s and 
1970s a number of leaders in the field, working both 
as individuals and as members of professional 
committees, developed definitions that indicated that 
instructional (or educational) technology was a 

process. In particular, a process for systematically 
designing instruction. 

4. The goals specified in the various definition statements 
have also shifted over the years. Whereas the earlier 
definitions indicated that the goal of the field was to 
bring about more effective instruction, later definitions 
indicated that the primary goal was to improve 
learning. The most recent definition statements 
expanded this aim, indicating that the goal of the field 
is to improve (or facilitate) learning and performance. 

5. The definition of the field that we use in this book 
focuses on the systematic design of instruction and 
the use of media for instructional purposes, the two 
sets of practices that have formed, and still do form, 
the foundation of our field. The definition also 
focuses on the efforts by many professionals in our 
field to use a variety of instructional and non-
instructional means to improve human performance 
in the workplace. 

Application' Questions 

1. Define the field: Reexamine the various 
definitions of the field that have been mentioned in 
this chapter as well as several other definitions that 
you find online and/or in other sources. Then 
prepare your own definition of the field. This 
definition may either be one you create, one that 
was taken verbatim from this chapter or elsewhere, 

or one that is a modified version of an existing 
definition. In any case, be sure to reference the 
sources you used in preparing your definition. 
After you prepare your definition, describe why 
you feel it is a good one. 

2. Name the field: As mentioned in this chapter, there 
are many labels for the field you are now studying. 



These labels include educational technology, 
instructional technology, instructional design and 
technology, instructional design, performance 
improvement, and many others. Examine some 
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outside resources in which several of these labels are 
defined and discussed. Then identify which label you 
feel is the best one for the field, and describe why 
you feel that way. 
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Instructional design (ID) is a system of procedures for 
developing education and training curricula in a consis- 

tent and reliable fashion. A system is an integrated set of 
elements that interact with each other (Banathy, 1987). 
Although the exact origins of the instructional design 
process can be debated, Silvern (1965) presented an early 
attempt to apply general systems theory (GST) as an 
approach to accomplishing learning tasks and solving 
instructional problems. Silvern's model, and practically 
all other early ID models, was based in behaviorism. 
Although behaviorism is commonly associated with 
B. F. Skinner and stimulus-response theory, many early 
behaviorists held far more encompassing theoretical and 
philosophical perspectives. Burton, Moore, and Magliaro 
(1996) broadly defined behaviorism as the philosophy and 
values associated with the measurement and study of hu-
man behavior. Cognitive psychologists, particularly from 
the perspective of information processing, such as Gagne 
(1985), have also made major contributions to the underly-
ing theories of instructional design. 

Soon after behaviorism was acknowledged as a tenet of 
instructional design, general systems theory (Bertalanffy, 
1968) emerged as another fundamental tenet of instructional 
design. The general systems concept is characterized as 
being systematic, systemic, responsive, interdependent, 
redundant, dynamic, cybernetic, synergistic, and creative. 
Systematic merely means agreeing to adopt rules and proce-
dures as a way to move through a process. However, being 
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systematic does not mean blindly following a sequence with-
out reflection on the process. Systemic stresses the applica-
tion of creative problem-solving methods. The evidence that 
something is systemic is when you can observe that all com-
ponents of a system respond when a single component 
within that system is stimulated. Responsive, within the con-
text of instructional design, means accepting whatever goals 
are established as its orientation. Interdependence means that 
all elements within a system are connected to every other 
element within that same system, and therefore, all elements 
depend on each other to accomplish the system's goals. 
Redundancy refers to duplicate processes and duplicate pro-
cedures that are intended to prevent failure of the entire 
system. Dynamic means the system can adjust to changing 
conditions and constantly monitors its environment. 
Cybernetic means the elements efficiently communicate 
among themselves for the purpose to steer, govern, and 
guide. Cybernetics is most often associated with theories re-
lated to automated control systems. Synergistic means that 
together, all the elements can achieve more than the individ-
ual elements can achieve alone. Thus, the whole is greater 
than the sum of its parts. Creativity in instructional design 
refers to the use of special human talents and imagination in 
generating original ideas that permit instructional designers 
to expand the limitations of any system. 

The nine characteristics just described enable a systems 
approach to facilitate the complexities of an educational sit-
uation by responding to multiple components that form the 
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system, the interactions within a system, and the interactions 
that occur between different systems. Different learning out-
comes often require various applications to a general systems 
concept. As a result, systems theory has been used as the 
basis for the development of a wide variety of instructional 
design models. The next section of this chapter describes 
several such ID models. 

"Traditional" Instructional 
Design Models 

One of the most popular and influential ID models was cre-
ated by Dick, Carey, and Carey (2005) and is depicted in 
Figure 2.1. While instructional design has traditionally been 
portrayed as rectilinear rows of boxes connected by straight 
lines with one-way arrows and a return line that is parallel 
to other straight lines, similar to the model as depicted in 
Figure 2.1, it is worth noting here that the actual practice of 
instructional design might be better communicated as a 
curvilinear flow diagram. Curvilinear compositions of ovals 
connected by curved lines with two-way arrows effectively 
acknowledge the complex reality upon which instructional 
design is practiced. Curvilinear portrayals of ID models tend 
to communicate more iterations, which characterize the ac-
tual way instructional design is typically practiced (Branch, 
1996). Figure 2.2 illustrates another example of an ID model 
based on the systems approach to instructional design that 
employs some curvilinear elements. 

While there are a variety of ID models that have been 
generated since the 1970s (Gustafson & Branch, 2002), 
practically all ID models contain the core elements of 
ADDLE (Figure 2.3). ADDlE is an acronym for analyze, de-
sign, develop, implement, and evaluate. ADDLE is based on 
a systematic product development concept. The concept of 
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systematic product development has existed since the for-
mation of social communities. Creating products using an 
ADDLE process remains one of today's most effective tools. 
However, ADDLE is not a specific, fully elaborated model in 
its own right, but rather a paradigm that refers to a family of 
models that share a common underlying structure. Accord-
ing to Molenda (2008), the ADDlE label seems to have 
evolved informally through oral tradition, rather than having 
been formalized as a term by a single author. Molenda fur-
ther asserts that ADDLE has become a colloquial term used 
to describe a systematic approach to instructional design. 

Analyze often includes conducting a needs assessment 
(Rossett, 1993), identifying a performance problem in a 
business setting or some other environment (Gilbert, 1978; 
Harless, 1975), and stating a goal (Mager, 1984a). Design 
includes writing objectives in measurable terms (Mager, 
1984b; Dick, Carey, & Carey, 2005; Smith & Ragan, 1999), 
classifying learning as to type (Gagne, et al. 2005; Merrill, 
1983), specifying learning activities (Briggs, Gustafson & 
Tillman, 1991), and specifying media (Reiser & Gagne, 
1983; Smaldino, Lowther, & Russell, 2007). Development in-
cludes preparing student and instructor materials (both print 
and nonprint) as specified during design (Morrison, Ross, & 
Kemp, 2004). Implementation includes delivering the in-
struction in the settings for which it was designed (Greer, 
1996). Evaluation includes both formative and summative 
evaluation, as well as revision (Dick, Carey, & Carey, 2005). 
Formative evaluation involves collecting data to identify 
needed revisions to the instruction, while summative evalua-
tion involves collecting data to assess the overall effectiveness 
and worth of the instruction. Revision involves making 
needed changes based on the formative evaluation data. 

It is important to note that the ADDlE activities typically 
are not completed in a linear step-by-step manner, even 
though for convenience they may be presented that way by 
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FIGURE 2.1 Example of a popular instructional design model. Dick, W., Carey, L., & Carey, J. (2005). 1  

'Reprinted by permission. 
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FIGURE 2.2 An ID model based on a systems approach to instructional design (Branch 1996). 

FIGURE 2.3 The core elements of ADDIE. 

various authors. For example, during the life of a project, as 
data are collected and the development team gains insights, 
it is often necessary to move back and forth among the ac-
tivities of analysis, design, and formative evaluation and re-
vision. Thus, the iterative and self-correcting nature of the 
instructional design process emerges as one of its greatest 
strengths. Therefore, ID models should assure opportunities 
for recurring and concurrent design activities from the be-
ginning to the end of the instructional design process. 

Characteristics of Instructional Design 
Although the ADDIE activities mentioned earlier repre- 
sent the fundamental concepts of the instructional design 
process, there are several characteristics that should be 
present in all instructional design efforts. 

1. Instructional design is student centered. 
2. Instructional design is goal oriented. 
3. Instructional design focuses on meaningful performance. 



4. Instructional design assumes outcomes can be meas-
ured in a reliable and valid way. 

5. Instructional design is empirical, iterative, and self-
correcting. 

6. Instructional design typically is a team effort. 

Instructional Design Is Student Centered 

Student-centered instruction means that learners and their 
performance are the focal points of all teaching and learn-
ing activities. Teaching and other forms of instruction are 
simply means to the end of learner performance. Thus, 
there may be no initial assumption that a live teacher is 
even needed for the learner to achieve the stated objectives. 
Self and group study, technology-based instruction, and 
teacher-based strategies are all options to be considered, 
with the result often being a mix of all these and other 
strategies. Learners may also be given opportunities to 
select their own objectives and/or learning methods in some 
circumstances. This change in perspective from teaching 
to learning represents a paradigm shift of immense power 
when planning for effective educational environments. 

Instructional Design Is Goal Oriented 

Establishing well-defined project goals is central to the ID 
process. Goals should reflect client expectations for the 
project and, if met, ensure its appropriate implementation. 
Unfortunately, many well-intended projects fail from lack of 
agreement on the goals or the decision to put off this impor-
tant step in the false belief that this can be settled later. Iden-
tifying and managing client expectations are of particular 
importance to the project manager, but team members also 
need to share a common vision of the anticipated outcomes 
of the project. The ultimate question for an instructional sys-
tem is, "Have the goals of the project been attained?" 

Instructional Design Focuses 
on Meaningful Performance 

Rather than requiring learners to simply recall information 
or apply rules on a contrived task, instructional design fo-
cuses on preparing learners to perform meaningful and 
perhaps complex behaviors including solving of authentic 
problems. Learner objectives are stated so as to reflect the 
environment in which students will be expected to apply 
the acquired knowledge or skill. Thus, there should be a 
high degree of congruence between the learning environ-
ment and the setting in which the actual behaviors are per-
formed. While it is usually easier to identify performance 
settings for training programs (e.g., operating a drill press) 
than for school-based learning (e.g., a college biology 
course), instructional designers should strive to identify 
authentic performance measures for both settings. 
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Instructional Design Assumes 
Outcomes Can be Measured 
in a Reliable and Valid Way 

Related to the issue of performance is creating valid and re-
liable assessment instruments. For example, if the objective 
is to safely and efficiently operate a drill press, then a valid 
(authentic) assessment technique would likely involve hav-
ing an observer with a checklist observe the leaner per-
forming selected drilling operations and also examining the 
quality of the products created. In contrast, a multiple-
choice, paper-and-pencil test would not be a valid measure. 
In schools, the issue of validity often is more complex, but 
nonetheless the instructional designer can still ask how the 
knowledge and skill might be applied or otherwise used to 
enhance the validity of the assessment. Reliability concerns 
the consistency of the assessment across time and individ-
uals. Obviously, if the assessment is not stable, its validity 
is seriously compromised. 

Instructional Design Is Empirical, 
Iterative, and Self-correcting 

Data are at the heart of the ID process. Data collection be-
gins during the initial analysis and continues through im-
plementation. For example, during the analysis phase, data 
may be collected so as to compare what learners already 
know to what they need to know. Guidance and feedback 
from subject matter experts ensures the accuracy and rele-
vance of the skills and knowledge to be taught. Results of 
research and prior experience guide the selection of in-
structional strategies and media. Data collected during 
formative tryout identifies needed revisions, and data from 
the field after implementation indicates whether the in-
struction is effective. Although the data may not always 
bring good news, they are always "friendly" in that they 
provide a rational basis for decision making and a basis for 
successfully completing the project. Thus, the ID process 
usually is not as linear and sequential as most ID models 
imply. 

Instructional Design Typically 
Is a Team Effort 

Although it is possible for a single individual to complete 
an ID project, usually it is a team effort. Due to their size, 
scope, and technical complexity, most ID projects require 
the specialized skills of a variety of individuals. At a min-
imum, a team will typically consist of a subject matter 
expert, an instructional designer, one or more production 
personnel, clerical support, and a project manager. 
Sometimes a single individual may play more than one 
role on a team, but larger projects invariably require 
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greater specialization. For example, high-tech projects 
may require computer programmers, videographers, edi-
tors, graphic artists, and interface designers. Demands for 
logistic support in the form of clerical staff, librarians, 
business managers, and system support expand as the size 
and duration of projects increase. 

Whole Task Approaches 
to Instructional Design 

Within the past decade, "traditional" instructional design 
models, particularly models such as the ADDLE model of 
instructional design, have came under attack (e.g., Gordon & 
Zemke, 2000, van Merrienboer, 2007), generating consid-
erable debate about whether this type of approach is an 
effective and efficient way to design instruction, especially 
when the instruction is intended to teach learners how to 
perform complex skills. A key criticism has been that tra-
ditional ID approaches emphasize breaking complex skills 
down into their component parts, and designing instruc-
tion that initially focuses on teaching those component 
skills. It has been argued that doing so leads to fragmented 
instruction and is likely to result in learners having diffi-
culty integrating the various part-skills that are they learn-
ing; in other words, inhibiting learner ability to perform 
complex skills (e.g., de Croock, Paas, Schlanbusch, & van 
Merrienboer, 2002; van Merrienboer, 1997; 2007). 

In response to this criticism, several "whole task" mod-
els of instructional design have been proposed. In general, 
these models prescribe that throughout a sequence of in-
struction, learners should be presented with a series of pro-
gressively more difficult whole task problems of the type 
that the learners will be expected to solve by the end of that 
instructional sequence. A key idea is that such task se-
quences are more likely to enable learners to successfully 
perform the complex whole task. The next two sections of 
this chapter briefly describe two whole task ID models. 

The Pebble-in-the-Pond Approach 

In an attempt to overcome some of the aforementioned 
problems, and as an extension of his work on first prin-
ciples of instruction, Merrill (2002a, 2002b) proposed the 
pebble-in-the-pond instructional design model, an approach 
to instructional design built around a progression of whole 
problems or tasks (see Figure 2.4). This model is not a sub-
stitute for ID but rather a content-centered modification 
of more traditional ID that facilitates incorporating first 
principles into an instructional product. 

Traditional ID advocates the early specification of in-
structional objectives. The problem with this traditional 
approach is that instructional objectives are abstract repre-
sentations of the knowledge to be taught, rather than the 
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FIGURE 2.4 A pebble-in-the-pond model for instructional 
design. 

knowledge itself. Often the specification of the actual con-
tent is delayed until the development phase of the ID 
process. Many designers have experienced the difficulty of 
writing meaningful objectives early in the design process. 
Often, after the development starts, the objectives written 
early in the process are abandoned or revised to more 
closely correspond with the content that is finally 
produced. 

Pebble-in-the-pond avoids this problem by starting with 
the content to be taught (the whole tasks to be completed) 
rather than some abstract representation of this content (ob-
jectives). Pebble-in-the-Pond assumes that the designer has 
already identified an instructional goal (not detailed objec-
tives) and a learner population. The first step, the pebble, is to 
specify a typical problem that represents the whole task that 
the student will be able to do following the instruction. The 
word specify indicates that the complete problem or task 
should be identified, not just some information about the 
problem or task. A whole task includes the information that 
the learner is given and the transformation of this informa-
tion that will result when the problem is solved or the task 
completed. The third component is to work the problem; 
that is, to indicate in detail every step required to solve the 
problem or complete the task. 

Figure 2.4 indicates that the pebble-in-the-pond design 
model consists of a series of expanding activities initiated 
by first casting in a pebble, a whole task or problem of the 
type that learners will be taught to accomplish by the in-
struction. Having identified an initial problem the second 
ripple in the design pond is to identify a progression of 
such problems of increasing difficulty or complexity, such 
that if learners are able to do all of the whole tasks thus 
identified, they will have mastered the knowledge and skill 
to be taught. The third ripple in the design pond is to iden-
tify the component knowledge and skill required to com-
plete each task or solve each problem in the progression. 
The fourth ripple is to determine the instructional strategy 
that will be used to engage learners in the problems and 
help them acquire the component knowledge and skill 
required to complete the tasks or solve the problems. The 

Task 
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Components 
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Interface 

Evaluation 
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complete a 
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without 
further 
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Task-Centered Instructional Strategy 
1. Show a new whole task. 

2. Present topic components specific to the task. 

3. Demonstrate the topic components for the task. 

4. Show another new whole task. 

5. Have learners apply previously learned topic components to the task. 

6. Present additional topic components specific to this task. 

7. Demonstrate the application of these additional topic components. 

8. Repeat apply, present, demonstrate cycle (steps 4 — 7) for subsequent tasks. 

Topic 1 

Topic 2 

Topic 3 

Topic 4 

Topic 5 

fifth ripple is interface design. It is at this point in the de-
sign process that the content to be learned and the strategy 
used to engage learners is adapted to the delivery system 
and instructional architecture of the learning situation or 
product. The ripples have now expanded sufficiently to en-
gage in the production of the instructional materials or sit-
uation. Merrill prefers the term production to the term 
development, typically used in the ADDLE models since 
too often actual specification of the material to be learned 
is delayed in the traditional model until the development 
phase. 

It should be noted that pebble-in-the-pond is primarily 
a design model; hence, we have not shown other necessary 
phases of the ID process, such as front-end analysis, im-
plementation, and evaluation. These phases are still criti-
cal and necessary to a complete development process 
using pebble-in-the-pond. 

Pebble-in-the-pond also leads to a problem- or task-
centered instructional strategy. One example of such a 
task-centered strategy is illustrated in Figure 2.5 (Merrill, 
2007). 

As shown in Figure 2.5, a problem- or task-centered in-
structional strategy combines problem solving with direct 
instruction for the required knowledge and skill, demon-
strates the problem-solving process, and then engages 
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learners in the problem-solving process. In a problem- or 
task-centered strategy, learners are engaged in doing real 
tasks early in the instructional sequence. Component skills 
(topics) are introduced as they are needed to enable learn- 
ers to do each task in the progression. The tell (2), 

show (3), do (5) sequence in the instructional strategy as il- 
lustrated in the figure corresponds to the demonstration and 
application principles of the first principles of instruction. 

In contrast with a topic-centered approach, which often 
delays application of skills until a final culminating proj-
ect, a problem-centered approach involves learners in ap-
plying skills to the application of whole problems early in 
the sequence, demonstrates the application of individual 
component skills in the context of a whole problem, and 
engages learners in a progression of problems giving them 
multiple opportunities to apply their new knowledge 
and skill. 

The Ten Steps to Complex 
Learning Approach 

The pebble-in-the-pond ID model and the resulting task-
centered instructional strategy is closely related to the 
4C/ID model first proposed by van Merrienboer (1997) 
and later elaborated on with his colleague Kirschner 

FIGURE 2.5 A task-centered instructional strategy. 
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(Van Merrienboer & Kirschner, 2007) in their Ten Steps to 
Complex Learning approach to instructional design. As 
with the pebble-in-the-pond approach, van Merrienboer 
and Kirschner suggest that designers using the ten-steps 
approach should begin by specifying a series of learning 
tasks that are typical of the complex skill that the learner 
will be expected to perform following the instruction. 
These tasks should be of increasing difficulty so that dur-
ing instruction the learner will begin by performing a sim-
ple version of the whole skill and will gradually move on 
to performing more complex versions. 

The ten-steps approach, like the pebble-in-the-pond ap-
proach, also calls on designers to identify the subordinate 
knowledge, skills, and attitudes necessary to perform each 
learning task. The authors describe a series of design 
strategies and instructional techniques that designers can 
employ to help learners acquire these subordinate skills as 
well as successfully master performance of the complex 
whole skill. In many cases, these suggestions go beyond 
those provided by the pebble-in-the-pond approach. 

Although the level of design guidance offered by the 
two aforementioned approaches differs, what is most im-
portant is what they have in common, namely, that they are 
whole-task approaches to instructional design. In other 
words, they prescribe that from the very early stages in an 
instructional sequence, learners should be engaged in per-
forming simplified versions of the complex whole task 
they are expected to learn, with the level of complexity in-
creasing as learners become more proficient at performing 
the necessary subordinate skills. The authors of these ap-
proaches argue this approach is more effective than some  

of the more traditional approaches to instructional design 
in which the initial focus is on having learners acquire a se-
ries of subordinate skills that the learner is not required to 
put together to perform the complex whole task until the 
end of the instructional sequence. 

Conclusion 

During the past few years, there have been many ad-
vances in learning theory, the technology of develop-
ment, learning management systems, and the level of 
sophistication among the cadre of certified instructional 
designers. The whole-task models described in the pre-
ceding sections respond to authentic problems or tasks by 
increasing the effectiveness, efficiency, and engagement 
of the learning experience within contemporary teaching 
and learning situations. The pebble-in-the-pond model 
and the ten-steps approach facilitate the implementation 
of first principles of instruction and the 4C/ID model by 
specifying the content to be learned at the beginning of 
the ID process and then building a strategy around solv-
ing a progression of problems or doing a progression of 
increasingly complex tasks. However, the unifying vari-
ables contained in most of the original ID models remain 
the same. These unifying variables are that instructional 
design is a systematic process, usually conducted by a 
team of professionals. Additionally, instructional design 
is an empirical process that is student centered and goals 
oriented, geared toward helping learner acquire mean-
ingful skills and knowledge that can be measured in a 
reliable and valid manner. 

1. The instructional design (ID) process consists of a 
set of procedures for systematically developing 
education and training materials. Most of the 
"traditional" models (i.e., versions) of the ID 
process include five phases of activities: analysis, 
design, development, implementation, and 
evaluation, often referred to by the acronym 
ADDIS. 

2. Although some descriptions may seem to portray the 
ID process as a linear one, instructional design 
procedures are rarely conducted in a linear fashion. 
It would be more appropriate to characterize the 
instructional design process as iterative; as 
instructional designers conduct their work, they 
often move back and forth among the various phases 
of the ID process. 

3. The ID process often centers around designing 
instruction that will enable learners to attain well-
defined goals that usually involve the learners being 
able to perform meaningful, and often complex, 
behaviors. An important part of the process involves 
accurately assessing whether learners can perform 
those behaviors. The data that is gathered via these 
assessments is often used by instructional designers 
and other members of an instructional design team to 
help them improve the quality of the instruction they 
are producing. 

4. A key criticism of traditional instructional design 
approaches has been that by breaking complex skills 
down into their component parts, and designing 
instruction that initially focuses on teaching those 
component skills, such approaches result in learners 



having difficulty integrating the various part-skills 
that they are learning; in other words, inhibiting 
learner ability to perform complex skills. 

5. In contrast to traditional instructional design 
approaches, whole-task approaches (such as the 
pebble-in-the-pond approach and the ten-steps to 
complex learning approach) prescribe that 
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throughout a sequence of instruction, learners should 
be presented with a series of progressively more 
difficult whole task problems of the type that the 
learners will be expected to solve by the end of that 
instructional sequence. Such task sequences are 
more likely to enable learners to successfully 
perform the complex whole task. 

Application Questions 

1. You have recently been hired by a large plumbing 
company to design a course to train recent high 
school graduates how to perform some basic 
plumbing skills. Describe how you might use each of 
the six characteristics of instructional design that 
were described in this chapter to help you design an 
effective course. 

2. Do you think that whole-task approaches are an 
improvement over "traditional" instructional design 
models? Explain why or why not. 

3. Select a content area and try to specify a whole 
problem or task including both a demonstration and 
application. What were the challenges? Did you find 
designing a whole task helpful in identifying the 
instruction needed to help learners acquire the skills 
necessary to do this task or solve this problem? 
Why? Why not? 
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