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PREFACE

This book is a product of passion for the field and a lot of hard work. The process of writ-
ing it has left us once again in awe of the breadth and complexity of the field of instruc-
tional design (ID). We have attempted to describe in some detail the ID knowledge base, 
reviewing its broad theory base, the research that supports this theory (noting the lack of 
research in some instances), and how all of this translates into ID practice. We anticipate 
that it will be read and used primarily by ID scholars and advanced graduate students. At 
the same time, we hope that practitioners will be able to use this book as a basis for mak-
ing and justifying the many decisions they face in the course of an ID project.

KEY ELEMENTS OF THE BOOK
We define the ID theory base quite broadly. As such, we address the foundational theo-
ries from other disciplines, as well as those which have been constructed by ID schol-
ars. We present a range of theoretical positions including time-honored and modern 
interpretations of theory long recognized as instrumental in shaping ID practice. For 
example, communication theory has always been considered important, but what is 
communication from a constructivist point of view? We also discuss theory that is not 
always thought of as foundational to ID, such as social learning theory. 

This book was also written with the assumption that a theory stems not only from 
research and theorizing, but also from the philosophical orientations of its community 
of advocates. Therefore, we have also explored the underlying philosophical positions of 
each theory cluster. For example, we explain how some early theorists considered gen-
eral systems theory a philosophy of nonlinear thinking.

Research is also critical to the theory discussions in this book. We recognize the basic 
empirical support from which a theory was formed, and explore in more detail the stud-
ies that attempt to validate the ID applications of these theories. Finally, we suggest some 
new research that we think would contribute to the application of these theories in a 
variety of design settings.

xvii



In addition to this book’s emphasis on theory, it is filled with descriptions of ID prac-
tice that is rooted in theory. Examples of current and emerging practice are both dis-
cussed. For instance, we discuss how social networking tools are used in constructivist 
ID. 

Finally, we have attempted not to simply describe and explain the theoretical founda-
tions of ID in this book, but to synthesize the information from each of these theories 
into an instructional design knowledge base. This knowledge base takes the form of a 
multifaceted taxonomy that we hope will serve as a guide to understanding ID practice 
while guiding future ID research and theory development.

This book is based upon an extensive review of the literature. At the end of each chap-
ter we provide a concise summary of each theory base and its elements that contribute 
to the knowledge base. In addition, there is a full glossary of terms to further aid your 
understanding of these many complex concepts.

OVERVIEW OF THE BOOK
This book consists of an introductory chapter, a discussion of eight theory bases, and a 
description of the final knowledge base. Below we describe the ten chapters that com-
prise the main body of the book.

Chapter 1, “The Dimensions of an Instructional Design Knowledge Base”, explores 
the nature and scope of instructional design, as well as the characteristics of knowledge 
bases in general. It examines the role of theory and models in a knowledge base, and 
introduces the six major domains of the ID knowledge base.

Chapter 2, “General Systems Theory”, discusses one of the foundational ID theory 
bases through an examination of the major elements of systems theory and the systems 
approach, its most common application in the field of ID. In addition, this chapter iden-
tifies and describes new trends in systems analysis and systems synthesis.

Chapter 3, “Communication Theory”, presents the evolution of communication 
models from the classic work of Shannon and Weaver to current constructivist views 
of the communication process. The impact of communication theory on ID is explored 
in terms of the role of language, the communication channel, and the attention-getting 
properties of messages. The unique role of mediated communication and culture are 
also explored.

Chapter 4, “Learning Theory”, examines the classical views of behavioral and cogni-
tive learning, as well as social learning theory. Not only are the basic tenets of each of 
these theory clusters described, but examples of the many ways learning theory impacts 
ID are also discussed. This discussion includes recent applications of learning theory, 
such as contextual analysis.

Chapter 5, “Early Instructional Theory”, focuses on the contributions of the early 
scholars of curriculum and instruction (e.g., Ralph Tyler), individualized instruction 
(e.g., Benjamin Bloom), and cognitive approaches to instruction (e.g., Jerome Bruner). 
Such work has had an enormous impact on ID, including identifying and sequencing 
behavioral objectives, and the management of instruction.

Chapter 6, “Media Theory”, provides an overview of the role of media in the learn-
ing process—how it represents reality, provides structure, and creates entire learning 
environments. This chapter also includes a full discussion of the various approaches to 
media selection and media use. 
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Chapter 7, “Conditions-Based Theory”, highlights the key principles that distin-
guish conditions-based theory and it emphasizes the work of the theory’s major schol-
ars, Robert Gagné and David Merrill. This chapter also addresses the ways in which 
conditions-based theory is currently being refined and developed, such as through the 
design of instruction for complex learning and problem solving.

Chapter 8, “Constructivist Design Theory”, explores the ways in which constructivist 
philosophy influences instructional design by examining its three key principles. Then 
we discuss the manner in which these principles impact the various facets of the ID 
process. This discussion also includes an exploration of how constructivist thinking has 
reshaped ID processes and models.

Chapter 9, “Performance Improvement Theory”, centers on the issues facing design-
ers who focus on enhancing individual and organizational performance. Five basic per-
formance improvement models and three approaches to evaluation are described. The 
performance improvement orientation to ID is explored in terms of competency devel-
opment, analysis, intervention strategies, transfer of training, and evaluation.

Chapter 10, “A Taxonomy of the Instructional Design Knowledge Base”, concludes 
this book. We first discuss the general nature of taxonomies and then describe how we 
consolidated the vast array of information presented throughout this book into a tax-
onomy of ID. Finally, we present taxonomies for the six domains of the field and discuss 
how they can be used by practitioners and researchers.

In this book we have tried to describe the very complex intellectual base of instruc-
tional design, and at the same time describe the diverse approaches to ID practice that 
reflect this foundation. The theory-research-practice interactions are included through-
out. In addition, we are making a call for continued empirical work to support these 
and future applications of ID theory. Perhaps you will be encouraged to undertake such 
research or perhaps the formation of new theory that others may write about.

Rita C. Richey James D. Klein
Monica W. Tracey Tempe, Arizona
Detroit, Michigan
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1
THE DIMENSIONS OF AN INSTRUCTIONAL 

DESIGN KNOWLEDGE BASE

Instructional design (ID) today is an established profession, as well as an area of study. 
As a profession, it consists of a series of well-defined competencies, and an active group 
of practitioners who work in increasingly complex and sophisticated environments. As 
an area of study, it has a rich and growing foundation of research and theory viewed 
from increasingly diverse points of view. Both the practice and the study of ID can be 
seen in two ways: as strategies for creating particular products and as the implementa-
tion and management of the overall design process. In either of these orientations ID is 
a planning process. As such, it is distinguished from development processes, the actual 
production of instructional materials.

The immediate precursors of this field were research and development of training 
materials produced during World War II and the programmed instruction movement 
(Reiser, 2007a). However, the ID field did not emerge in a formal sense until the 1960s 
in higher education settings, even though the term “instructional design” was not typi-
cally used until the 1970s. Instead many designers thought of themselves as educational 
psychologists, media specialists, or perhaps training designers (Dick, 1987). Since the 
1980s, the preponderance of ID practice has occurred in the private sector, primarily in 
business and industrial settings. However, designers also work in government and mili-
tary settings, health care, P–12 schools, and even in nonprofit and community settings. 
Correspondingly, there are hundreds of academic programs that educate and train these 
professionals.

Designers work with all types of instruction, including employee training workshops, 
online and web-based instruction, and train-the-trainer programs.  Moreover, in the 
current milieu, instructional designers also deal with noninstructional interventions 
created to solve workplace problems for which training is not the appropriate solution.

This book is not about how to design instruction, but rather it explores the intellec-
tual foundations of the ID field, its knowledge base. We will consider the wide range of 
ID theoretical and conceptual foundations that currently shape the field. In doing so, 
we will examine eight clusters of theories, the underlying philosophical orientations of 
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2 • The Dimensions of an ID Knowledge Base

each, the evolution of such thinking, and the research which supports these theories. In 
addition, we will explore the traditional and emerging applications of each theory to ID. 
Before we begin this task, however, we will discuss:

• The dimensions of ID; and
• The nature of disciplinary knowledge bases, including the role of theories and 

models. 

INSTRUCTIONAL DESIGN: AN OVERVIEW
ID, even though it is an established field, is at times viewed from various perspectives. In 
this section we will first examine alternative definitions of ID and then present the one 
that we are using here. In addition we will explore the scope of the field and its major 
areas of concern.

The Definition of Instructional Design

ID has been defined over the years in a variety of ways. Most of the definitions high-
light process. Smith and Ragan’s (2005) definition fits into this genre, although theirs 
is quite generalized. To them, ID is “the systematic and reflective process of translating 
principles of learning and instruction into plans for instructional materials, activities, 
information resources, and evaluation” (p. 4). This definition emphasizes ID’s scientific 
foundations and the range of products emanating from ID projects. The vast majority 
of process-oriented definitions, however, are closely tied to the traditional instructional 
systems design (ISD) process (i.e., analysis, design, development, implementation, and 
evaluation). Dick, Carey, and Carey (2009) simply say that ID is ISD. While others may 
not be as direct, in essence they are agreeing with this approach (see Morrison, Ross, & 
Kemp, 2007; Piskurich, 2006; Seels & Glasgow, 1998 for example).

One exception would be Reigeluth (1983), who interprets ID as a facet of instruction, 
“the process of deciding what methods of instruction are best for bringing about desired 
changes in student knowledge and skills for a specific course content and a specific stu-
dent population” (p. 7). Reigeluth’s orientation accentuates strategy selection and de-
emphasizes the analysis phase; it is also less compatible with the current emphasis on non-
instructional interventions. Nonetheless, here too design is viewed as a planning activity.

Some ID definitions stress function more than process. Gustafson and Branch (2007) 
say that “Instructional design (ID) is a systematic process that is employed to develop 
education and training programs in a consistent and reliable fashion” (p. 11). Piskurich 
(2006) posits that “Instructional design stripped to its basics is simply a process for help-
ing you to create effective training in an efficient manner” (p. 1). Another function-
oriented interpretation of ID is presented by Reigeluth (1983). He describes ID as “a 
body of knowledge that prescribes instructional actions to optimize desired outcomes, 
such as achievement and affect” (p. 5).

In spite of the alternative emphases of these various definitions, we believe that there 
would likely be little fundamental disagreement among these scholars as to the essential 
nature of ID. We presume that most would agree with Smith and Ragan’s (2005) posi-
tion that “Design is distinguished from other forms of instructional planning by the level 
of precision, care and expertise that is employed in the planning, development, and 
evaluation process” (p. 6). In keeping with this position, we think: 
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ID is the science and art of creating detailed specifications for the development, evalu-
ation, and maintenance of situations which facilitate learning and performance. 

The Scope of Instructional Design

ID encompasses a broad range of activity from analysis through evaluation. It includes 
the initial planning steps in a project and often works through the creation of proce-
dures that ensure the continued operation of the intervention. At times, design tasks are 
blurred with development tasks. Some designers write materials such as trainer’s guides, 
work sheets, or job aids. While they typically make media selection decisions, they 
seldom produce the final piece of mediated instruction. Even though many view evalu-
ation as a separate activity, designers typically write test items and collect performance 
data. They also often conduct evaluations of existing products. While designers are 
intimately concerned with the delivery of instruction, they are not necessarily teachers 
or trainers.

To many designers, ID processes are almost synonymous with the various design 
phases. But ID knowledge (and consequently the entire knowledge base) addresses more 
than the procedural steps in these phases. ID knowledge relates to a wide variety of top-
ics that impact many parts of the design process. We picture the ID knowledge base as 
relating to the following six content domains:

• Learners and Learning Processes;
• Learning and Performance Contexts;
• Content Structure and Sequence;
• Instructional and Noninstructional Strategies;
• Media and Delivery Systems; and
• Designers and Design Processes.

These topics cover the most critical ID concepts, processes, and research.1 Design is inti-
mately involved with learning and with learners. The arrays of instructional and nonin-
structional strategies are often dependent upon our understanding of how people learn 
and perform and how their backgrounds impact learning and performance. Design 
processes are also dependent upon the nature of the content, the type of learning envi-
ronment, and the many media and delivery options that can be incorporated into a 
particular design. Moreover, design processes are impacted to some extent by the char-
acteristics of the designers themselves. 

These domains encompass a broad array of specific elements that play a role in ID. 
Learning contexts, for example, refer to instructional settings as well as organizational 
climates. Each domain impacts the traditional design phases in multiple ways. These 
domains, however, are not distinct unto themselves, and in many cases they overlap. 
Figure 1.1 portrays a view of the major domains of the ID knowledge base. 

1 While evaluation is usually considered a part of the instructional design process, we are viewing the general 
field of evaluation as a separate area of research and practice, one upon which designers draw as they do 
their work. We discuss evaluation topics at various points in this book, but do not view it as a distinct ID 
domain.
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Figure 1.1 The Domains of !he Instruct ional  Design Knowledge Base. 

Throughout this book, we will build on this framework as we explore the ID knowl- 
edge base in detail. We will identify the many elements of ID and thereby expand these 
domains through an investigatior? of the nlajor sources of ID knoivledge. 

TEE CHARACTERISTICS 0s A KNOWLEDGE BASE 
In this section we will discuss knowledge bases in general, beginning with an exanlina- 
tion of what a knowledge base is from our point of view. Theory is a principle colnpo- 
nent  of any disciplinary knowledge base, and we will describe the various t c e s  of theory 
and  their uses. However, in the ID field many types of models also dominate thinking. 
Consequently, we also explore the nature of mode:s here. 

The Nsture of Disciplinary Knowledge 
In the simplest interpretation, a knowledge base is what a field has learned about i t~elf  
over time. As such, a knowledge base is always growing and is never static; there is a n  
evolutionary quality to it. A knowledge base is dependent ilpon the collective ingenuity 
o f  those who have worked or studied in a field. Knowledge bases can also be influenced 
by the advancements ia  other related disciplines and professions, since fields are sel- 2 
d o m  isolated entities. Finally, knowledge bases are infused with the problems and issues 
that  have defined a field throughout its history, and by the various positions taken with 
respect to these issues. 

The Cornponenis o fa  Knowledge Base 
In simpler and more concrete terms, Lundvall and Johnson (1994) see knowledge bases 
a s  consisting of four components: 



I<now-~vliat; 
Know-1vh)l; 
Know-holv; and 
Know-who. 

'I'his view can be applied to ID knowledge. Design consists of factual knowledge relatins 
to many topics, such as the definitions of a mental model or a learning hierarchy. The 
knowledge base also consists of scientific knowlecige, such as infor~nation p~.ocessing the- 
oly or filldillgs from current brain reseal-ch and their inlplications for f<>rlll:il Ienrning. 
r > 

1 he knowletfge gained from research provides the ratioxlale for solving de:;ign problcms 
in  a given way. Designers, of course, have sl<ills-how to perform the inany tasks thot 
arc part of ID. For example, they need to know how to conduct a task ana!ysis or how to 
r.onstruct a design document. Finally, designers (especially tliose with acatlenlic ~raining) 
i...ilow of the people who have contribu~ed to the ID field, and in turn to its knowledge 
!me. For example, they ~vould know of Robert GagniJs contrib~ltions to rhe field. 

The cornponents of the ID knowledge base can be vieived in two ivays: as theoretical 
knowledge and as practical knowledge. Wallace (1979) distiilguishes these t:vo concepts 
:n this way: "Theoretical knowledge has for its end the attainment of truth and that 
.,lone, whereas practical knowledge seeks truth as a means to an end, so as to order it 
to prsctice o: opernticn" (p. 263). In other words, knowledge can be a n  end in i:self, or  
the end can be exemplary practice. These orientations, however, are not mutually exclu- 
:-ive. ~ h e o r i e s  can be practica! and applied as well as abstract, and practical knowledge 
. ~i 11 be based upon theoretical kao~v!edge. Wallace (1 979) calls disciplines that are both 
theoretical and practical the practice sciences. This is similar to John Dewey's very early 
rii.jcussion or' "linking sciencesn-those which connect iearning theory and educational 
;il-nctice (Reigeluth, 1983, 1997). 

In many respects, ID falls into the category of a practice o: a !inking science. It seeks 
iilti~nately to improve practice, and as such its kncwledge base is shaped by practitioner 
experience, as well as by theory and itsfoilndational research. At times it seems there are 
conflicts between experience and theory, and these disirep2ncies have chajlenged wan? 
designers. One way of dealing with such discrepancies is to heed Kaplan's (1964) insight 
that  we learn from experience rather than by experience. Expeiisace phis rcflectiuii tLcn 
creates the lessons that become part of the ID knowiedge base. 

Alternative Views ofKnowledge 

This knowledge base discussion thus far addresses what kind of knowledge is appropri- 
ntP, but  one can also examine knowledge bases in terms of the way such information is 
5 ,  i~thesized. Diesing (1991) suggests that there are three types of knowledge: 

(1)  system,; of laws which describe interconnected regularities of society; (2) 
tlescriptions, from the inside, of a way of life, community, person, belief systern, or 
:,cientific community's beliefs; (3) structural models, mathematical o r  verbal, of 
dynamic processes exemplified in particular cases. (p. 325) 

These three orientations to knowledge imply various methods of inquiry: traditional 
quantitative research and theorizing, qualitative research and participant observations, 
and model building. All of these methodologies are seen in the ID literature. These 



;iltL.rnative to inquiry. also reflect alternative vie~vs of the ilature of knowl- 
edge aIld truth that have clonlinated the philosophy ofscieilce over the years. 

Ill the first haif of the twei~tict l~ csi?trliy there was a common atihererlce to the tenets 
of logical e l l lp i r ic i s~~~ or logical positivism. This thinking relied upon the value of se~lsory 
data as a nlearls of determining truth. It eschewed descriptions of the external WOI-Id that 
emphasized "the essence of things" (Deising, 1991, p. 4); it avoided any study of reality 
that tvas 11ot based upon empirical observation 2nd verification. The ideal products of 
such iIlcluir)i jvere universal generalizations. I-Io~vever, because such thinking discounted 
the impact of culture, historj, and individual characteristics, it ultimately lost general 
support. Post-positivists recognized tlie role of these factors, but they still valued the 
potver of eInpirical observatiorl and conditional generzlizations. Diesing's emphasis on 
syster~ls of laws describing societal fiorins is consistent with this latter orientation. 

O n  the other hand, the herm.eneutic approach to science "does not require detach- 
ment or  neutrality o f  the scientist. It required invoivenlent, even participation in the cul- 
ture of  the author" (Diesing, 1991, p. 122). This orientation views knowledge as specific 
to an  irldividual rather than generalized to a large population. Knowledge is a function 
of what the individual already l<nows. Inquiry then involves a study of actions in con- 
text. Icesearchers deter~rline meaning thro~igh dialogue with "informants". This leads to 
Dicsirlg's second type ofho!vledge: inside descriptions oiparticuiar beliefs. The  herme- 
l i r~l t ic  scholar is "skeptical of aggregate data; he observes that quantitative measureinent 
is based on  a preunderstanding of shared ~neanings" (Diesing, 1991, F. 1-15). UltirnateIy, 
the coilcrrn with "shared meanings" can lead to doubts in the value of any generaliza- 
tion. This position continues to create cor,troversy. 

The  emphasis on  models (Diesing's third view ofknowledge) evolved 0u.t ofp.ragmatic 
approaches to solving and operations research. It also reflected the applied sci- 
ence orientation to knowledge. Knowledge should be configured in such as a way so that 
it is useful in solving daily problen~s. It also reflects approachirlg complex situztisns by 
breaking them into smal1,pzrts and describing osie part at a time. Again, this approach 
emphasizes quantification (Diesing, 1991). 

A1 of these ways orviewing and prezcnting knowledge are evident in the ID literature. 
Over time, scme views have been more dominant than others, but the ID  knowledge 
base reflects all interpretailons o i  the meaning of truth. It includes a wide variety of 
theorizs based upon multiple types of research and Inany models. Since many scholars 
have argued that the existence of  multiple approaches to research and multiple views of 
the world are essential to the growth of science, ID is in good stead. 

The Nature of Theory 
i theory, according to Hoover and Donovan (1995) is "a set of related propositions that 
ttempts to explain, and sorxetimes to predict, a set ofevents" (p. 69). However, Kaplan 
1964) provides avaluable insight: "the formation of theories is not just the discovery of 
hidden fact; the theory is a way of looking at the facts, or organizing and representing 
lem" (p. 309). It involves Inore than observation; it "calls for the exercise of creative 
nagination" (p. 308). 

T9es  of Theory 
he Hoover and Donovan definition implies a theory with a formal, rather narrative 
yle. There  is much in the literature called "theory" that is not  written in proposition 



hl-m. 'l'his is cspecial/y true of current 11-1 thcol-)i. h'lally S~h0I ; l r~  philo:;oj)hers of. 
science recognize varyirlg types and leveis of theory. Snow (1973), for cxnmple, identi- 
fies six levels of ~ l ~ e ~ r i e s  progressing from formative hypotheses to a forrnnl nxiomntic 
theory. ?'he goal of  eacll is an empirically-based explanation ofevents t l i ~ t  clearly identi- 
fies all reIeyant vari;lbles and their rel:,tionships. 

A common view, however, is to categorize theories as being either inductive or dcduc- 
tive, reflecting the way in which they Lvere construc:ed. Inductive theories consist of 
general verbal staterneilts that ideally describe anti explain the critical phcnoinena. Thest 
statements are 111ade after examination of a series of particulars, usually clnta about the 
way a small group of individuals behave. 

For example, assunle you are going to construct a proposition related to the effects 
of mediated instruction. You would review the literature for research results relating to 
this topic. Perhaps you would find results relating to the use of online instruitioll, older 
computer-assisted instruction, or avarie? of other media. You would corrduct your oivn 
research to address gaps in the literature. A general proposition would be coilstr~~ctccl by 
integrating the filldings frorn the various studies. This one proposition might become 
part of a more con~prehensive inductive theory concerning media effects. 

The ideas that inspire the hypotheses of underlying research frequently come from 
other theories. This has bee11 especialIy true with ID. In addition, hypotheses are based 
upon theoretical concepts which are not yet organized into theoretical fra~neworks but 
are pronlinent in the thinking and research of the discipline. Once tested, these con- 
firmed hypotheses also contribute to an inductive theory. This theory would tl:=n require 
extended verificaticn and testing using new sets of data, followed by replication. 

Deductive theories, on the other hand, are constructed usingdeductivelogic. Deductive 
thinking involves the development of additional propositions by logically deriving them 
f rom a series of general assumptions. Typically, these assumptions are grouncled in 
empirical data and have been confirmed through a testing and validation process. The 
cledlictive phase involves movement f r o 3  general to specific thinking. Ijlalock (1369) is 
one  of many who caution t h a ~  all t h e o ~ ,  inductive or deductive, 

- . . must be groui~ded in empirical data. It  would be highly misleading to suggest that 
t_h_enrles.zre &st_ arrived at by a deductive process and then tested. The actuai process is 
m u c h  more fluid than this and undoubtedy always involves an inductive effort. (p. 8; 
emphasis in the original) 

Zhao (1996) notes the popdarity oftheory and theoly construction in  the late 1960s and 
1970s and then the subsequent movement from searching for general laws to a search for 
the conditions under which phenomena occurred. m s  coincided with recognition of meth- 
odological pluralism in theory construction. Many approaches to theory building are now 
acceptable, as long as the concepts and the relationships between them are clearly defined, 
and the propositions are testable. However, empirical testing was and still is the critical fac- 
tor since "the difference between a good hunch and a good theo~y  lies in the fact that while 
the former is based a n  intuition, the latter on empirical evidence" (Zhao, 1996, p. 316). 

Functions of Theory 
Theories, regardless of their form, serve a variety of functions. Again Hoover and 
Donovan (1995) have described these succinctly. They cite four major uses of theory in 
social scientific thinking: 



1. Theory provides potterns for the i~lterpretntio~; of data. 
2. Theory links one stl~dy with another. 
3. Theories supply f~-nrne,worlts within which concepts and variables acquire special 

significance. 
4. Theory allows us to interpret the larger niea~iingof our findings for ourselves atit1 

others. (p. 40; emphasis in the original) 

Thus, theories are useful. They provide the structure through which one's interpre- 
tation of complex activities car1 be verified. Littlejohn (1989) concisely describes the 
use c f  theorjes: "The first hnction of theory is to organize and summarize knowledge" 
(p. 2 1 ). This is i~nportant to a fieicl such as ID which enconlpasses such a broad spectrum 
of study and is applied to rrlany diverse settings. 

Hoover and Donovan's general definition of"thcoryn speaks to an overall cxp:anatory 
role. The basis, however, of such explanation is description. Often the research which 
forms the foundations for construction of propositions is of a descriptive nature. Dubin 
(1969) asserts that "the more profound the descriptive knorvledge, the better the tl~cory 
is liltelv to be" (p. 237). Thus, descriptive research is critical to a knoxvledge base. I t  can 
lead to descriptive and explanatory theory. 

For many scholars, the ultimate role of theory is that of a predictor of events. This, 
however, requires a sophisticated level of developrnent which is difficult to achieve for 
theories related to human behavior ivhere there is typicaliy a high degree of uncertainty. 
Moreover, there are those who question'~vllether prediction is even possible in areas 
related to human learning ~vhich are governed by social factors and individual differ- 
ences (Jonassen, Hennon, Ondrusek, Samouilova, Spauiding, Yueh et al., 1997). Others 
welcome these complexities in the effort to improve existing theory and devise neiv pre- 
dictive theory at the same time. 

The Nature of lllodels 

Models have been equnted with theories in some literature, but we are separating the 
two concepts here. Various types of models are used in ID praciice, and they can serve 
an important role in theorycollstruction as weH. In all case;, however, the term "model" 
jmplies a representation of reality presented with a degree of structure and order, and 
models are typically idealized snd simplified views of reality. 

Harre (1960) identified two kinds of models: micromorphs and paramorphs. 
Mjcromorphs are physical, visua! replicas, such as a ccmputer simulation or a scale 
model of a large object. Paramorphs, on the other hand, are simbolic models, typically 
using verbal descriptions. As Harre (19GO) notes, the simplest examp!e of a paramorph is 
the verbal analogy. The more common paramorphs can be categorized 2s either: 

Conceptual models; ' 

Procedural models; or 
Mathematical models. 

A conceptual model is the type most likely to be confused with theory, as it is a gen- 
eral, verbal description of a particular view of reality. Conceptual models are usually 
more  abstract than theories that deai with more specific concepts and propositions 
(Fawcett, 1989). Typically, they are not truly explanatory, but the relevant components 



-art: prcsentecl and illlly clcfinrcl. i\ ~onceptual nic~dc! is i1 procluct ~ I s y r l ~ h e s i z i ~ ~ g  relatetl 
research; i t  is morelikely to be supportect by experience, or only lirnitctl ~irnounts  of data. 
EL.: c e p t ~ a l  rnotlels are analytic in naturz. They typically describe the relevant events 
i,.;i..d II pori deductive processes oflogic ant1 analysis, as well as inferences from observa- 

::,)rl.:. Conceptual nlodels, like theories, are usuallygeneral and context-free. 
'l'axonornic; are conceptual rnodels. Another example from the IL) field woultl be 

. . 
:.)ale's (1946) Cone ofExperience. (See Chapter 6.) This is a diagram which portrays the 
.elationships between varioi~s rtledin in tern15 of their proxin~ity to reality and 3 3  a con- 
:~:LILIIII from concrcte to abstract. Ha~vcver, ioncept~lai models can be totally n~lrrative, 

,.!!:.I at times are called "conceptual fi.arnewo~.ks". 'I'hese models can facilitate research, 
,:lid can serve '1s the intcllect~lal fraine~vork for theory devcloprnent. Moreover, I:acc.ie:t 
989 I suggests tha: all theory is dependent ilpon preexisting conceptual models. 
: ' t  ocedural models are more straightforward. They describe hntv to perform a task. In 

i i.J s i ~ t h  steps are usually based upon the knowledge ofwhat  creates a s~:ccessful product. 
;'Ill:; i,rlowledge is usually either experience-based or it is derived fronl another related 
::i.eory or model. Procedural models often senre as guicles to the s o l ~ ~ t i o r ~  of specific 

oblzrns. While most procedural models are verbal, they may be visual as well. A pro- 
..~,';,i flowchart would be a good example of a visual procedural model. The most com- 
rnon procedural models in ID, however, are the instructional systerns design rnodels 
;hat I.l-escribe th: steps that shoui~ i  be follotved in a design project. Ideally, procedural 
vod:!s would be based upon a confirmed theory or at least evaluation data, rather than 
.:;;:.:.I\ : iivon expel-ience-based knolvledge. 

:v~aih&natical models are equations which describe the relationships benveen vari- 
j: ; ' ;  c(>[.i:ponents of a situation. By appbipg data from new situations to a rrlathemnctical 

. , , %  

:o: i;:r one can simulate the results. To devise a precise formula, one must have a great 
: i.:ai .)I data from similar situations, so that the exact relationships can be determined. 
i~/:lati~t,rnatical inociels can play several roles. The typical function is to reflect the tenets 

i i :  .~ : ry  ir,  a q~ant i ta t ive fashion. Thus, rrlathemarical models become highly abstract, 
,.;c:;! ,.; they are highly precise. They ar? always dependent, however, upon a narrative 

iescripiion for full explan21ion. There are few mathematics1 rnodels currcntiy relating 
io  ID, althoilg!~ rna the~at ica l  modeling is an important method cf theory construction 
In other social sciences, such as economics and political science. 

FOUNDATIONS OF THE INSTRUCTIONAL DESIGN 
KNOWLEDGE EASE 

s i  1 : )  d o m a ~ n s  provide the structure for the ID knowledge base. These domains 
 illy defined and explicated by the theoret~cal foundations of the field. ID relies 

: , 1 ~iieories and nlodels from other disciplines as well as those which have evolved 
,)rvn history to complete these definitions. As such, the ID knowledge base is 

'15 ,  :plinary In nature. The theories from other disciplines that are most critical to 
;J are: 

General Systems Theory; 
* Tommunication Theory; 

1 .c,c~rning Theory; and 
. I iy instructional Theory. 



For the most part, these theo1.ic.s rvele formcd prior to the emergence of I D  as a separate 
field of study and as '1 profession, and most serve as ID'S intellcctua! ancestors. 

Since ID  became established in its own right, it has been tieveloping its ow11 theory 
base. The  most critical contributors to the ID kno~vledge base emnxating frorn our  own 
scholars are: 

Media Theory; 
Conditions-Based Theory; 
Constructivist Eesign Theory; and 
Performance Impro\rcment Theory. 

We  wiH explore eacll ofthese eight theorybases. In Cllapter 2, we begin with an examina- 
tion of general systems theory. 



GENERAL SYSTEMS TI-IEORY 

General systems theory (GST) is a key part c~f the theoretical faini!y tree of i~ist~uctionai  
desigri (IG). Traditionally, GST principles have shaped the direction and orientation 
of most ID yl.occdu;-es. Conscious (or unconscious) adherence to this theory spawns 
systemic and systematic thinking, both of which provide ;I basis for ~~nderstancling and 
solving a wide range of design problems. 

The term "general systen1s theory" refers to one way of viewing our environment. 
There are no formal statements of law, but rather a series of concepts and orienta- 
tions which have been used by many disciplines to organiz? and show the relationships 
between the various parts of the empirical world. GST has an interdisciplinary 
orientation. 

GST was rooted originally in Viennese biological research and studies o i  the philoso- 
phy of science. Weiss's first descriptions of bioiogica! system theory were made in the 
1320s after his butterfly research led him to question whether studying isolated parts 
of a compiex organism was a reasonable approach to learning about the organism as a 
whole (Drack & Agfalter, 2007). At approximately the same time through the study of 
philosophy, 15ertslailffj. was making a case for an "organismic biology" and the theory of 
open systems and steady states (Drack & Apfalter, 2007). This early thinking led to what 
we know today as GST. 

The  summary of GST which follo~vs is, in effect, an explanation ofwha; a system is (in 
general) and how it operates. These general conceyts can then be applied to a wide range 
of disciplines, including ID. 

THE NATURE OF GENERAL SYSTEMS THEORY 
Definitions and Types ofsystems 

There are many definitions of the term "system". Although there are some variations 
in emphasis, the definition proposed by Hall and Fagen (1975) is stiil useful: "A sys- 
tem is a set ofobjects together with relationships behveen the objects and behveen their 
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attributes" (p.  52). I11 o ~ h e r  \voi-cls, the Iiumai: body is a system because i t  consisis of . 

nlany parts which relate to one another (kc., they are connected). Apolitical party is also a 
systen~ because i t  has many parts \vhich ivo1.k together (even though its operation is a t  
tiines considera'biy less organizec! than the hu!nan body). A pile ofleaves is not a sysiein 
since there are no connections between the incliviclual leaves other than the fact that 
they happen to have been swept into the same piie. 'She): [lo not perform a fi~nction 
together. 

The concept o f a  system has been amplified further through the notions of open and 
closed systems. A closed system is one rvhich is isolated fir0111 its environment, while 
an open systeiil is one rvhich can interact with its environrneilt (Bertalanffy, 1368). If a 
member of Congress were to make voting tlccisions bazed entirely upon his or  her ow11 
notions witholit reading, without listening to the opinioris of others, tvithout talking to 
constituents, this would be an example of a closed system. Once these rnany interactions 
occur, the system would be opened. 

Churchman (1964) proposes that the truly general system is closed and has "ultimate 
stability" (p. 174); it can resist all changes in the environment and therefore keep its 
original value. The system designer can enlarge (i.e., generalize) the,ystem to accom- 

i.enLr m S .  ., 
modate any likely changes in the environment that can have detr~mental effects on the 
perferrnance of the system. If it were possible to predict all possible changes in the envi- 
ronment  the d e s i g ~ e r  would have created a general system that is permanently closed. 
H e  suggests, ho~vever, that this event is not likely to occur. 

Open systems operate in such a manner that they demonstrate a phenomena 
called the principle of equifinality. The principle of equififiality stztes that an open 
system can reach its final state, o r  final goals, in a number of different ways, because 

. i t  can interact with its surroundings. Contrasting to this is a closed system in :vhich . 

the final state is absolutely determined by the initial conditions. Thus, there ~vould  
b e  n o  way t c  rnake alterations in the system, to react to error. This reemphasizes the 
importance of establishing processes in ccntrived systems in which interaction 
is established with the surrounding environment, or the elements of the related 
suprasystem. 

Figure 2.1 provides an overview of a general system, its structure, and some of the key 
processes that are inherent in systems principles. It graphically shows the various parts of 
a system and the  relationships between these parts. Below, we describe the components 
a n d  processesfound in a general system. 

The Environment of a Systettz 

Hall and Fagen (1975) have described the cnvironmenr of a system as "the set of all 
objects, a change in whose attributes affect the system and also those ~ b j e c t s  whose attri- 
butes are changes by the behavior of the system" (p. 56). Miller (1978) expanded this 
definition, differentiating between the immediate environment and the total environ- 
m e n t  of a system. Inherent in this distinction is the notion of a system also function- 
i n g  as a part  of a larger system, referred to as the suprasystem. The entire environment 
would include nor only the immediate environment, and the suprasystem (minus the 
target system under consideration), but  also all the larger systems at all higher levels. 
Furthermore, Miller (1978) states: 
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Figilre 2.1 An G v i i ~ i e w  of a General System. 

The relationship between a system and its environment is important. In order to sur- 
vive, the system must interact with and adjast to its environment, the other parts of 
the supra-system. These processes alter both the system and its environment. It is not 
surprising that characteristically living systems adap: to their environment and, in 
return, mold it. The result is that, after some period of interaction, each in some sense 
becomes a mirror of the other. . . (pp. 29-30) 

The relztionship and interaction benveen a system and its environment can be 
generally c',cscribt.d. There is a flow both inward and outward froin the system into its 
environment. 

First, the environment provides the persons and obje~ts  which enter the system. The 
quality of these elements will to a great extent determine the quality of the operation of 
the system. 

Second, the environment and the suprasystem establish the constraints upcjn the 
system. An example would be an education or training system which relies upon an out- 
side source for funding. Clearly, the extent to which this occurs constrains or facilitates 
the  system's activities. 

Thircl, the suprasystem receives'the products of an open system. These products then 
become a functioning part of the environment. They can thus influence the operation 
of the  suprasystem. 

The Stnrcture o f a  System 

The structure within the system itself is also important. One can identify subsystems 
within the target system. These are organized structures wit$ identifiable, but more 
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limited piirposes 2nd hi~ictions tli;~n the target systeni itself. Nevertheless, these sub- 
systems have cleariy identifiable parts ant1 there are clear relationships between these 

, . parts. 
Miller (1978) has elaboraterl upon the distinctions between actual siibsystenis ant1 

discrete components ofa system. He emphasizes that mere structure does not character- 
ize a subsystem. Rather, there must also be a process or role zssociatetl with the structure 
to be categorizecl as a subsystem. For example, within a spccific instructional systeln 
one might have n self-instructional lcarnins tievice, silch as a web-based instructional 
progran~.  This is a component of  the system. EIowever, if this system also had a function 
in which web-based iiistructiorlal pregrarils were designed, developed, and evaluated, 
then this facet wo:ild become not only a component, but  also a siibsystem of the larger 
instructional system. 

Thus, a system is, by nature, hierarchical (Laszlo, 1972). An understanding c f  the 
complexities of a system and of those forces ~vhich affcct the operation of a system is 
d e p e ~ d e n t  upon clear delineation ofnot  ~ n l y  the target system, but  alsc o i a n  identifica- 
tion of the environment, the related suprasystems, and the subsystems. This is the case 
for both natural and most contrived systems. A hierarchical system reflects the emphasis 
on order in systems thinking, even amid diverse structures. 

Cortes, Pr~ei*rorskI, and Spiague (1974) have described the role of a system's struc- 
ture. Structure, they say, is "an ordered set of interconnected operations performed by 
the elements of a system" (p. 8).  It is the structure itsclf which dictates the function of 
the system. 

This definition of structure is based upon an inherent assumption that a system is 
composed of a series of related subsystems. That is, related operations are both compo- 
nents and processes, and therefore subsystems. So to extend the definition, the c!timate 
function of a system is necessarily determined by the component processes operating 
within the target system. Thus, when analyzing a given system, one  must  be particularly 
careful not only toiderltiQ all component subsystems accurately, bur to relate these oper- 
ations to the overall functioning of the system as s whole. For example, an instructional 
de~ igne r  analyzing a perf~rfilafiie problem should exanline the human  and  nonhuman 
elements of the organization to identi@ how they relate re the cacszc, cf :hc problefii. 
While the specific elements of a system may vary, the overall organization or structure 
of the system cannot vary without changing the fundame~ta l  purpose and  nature of that 
system (Cortes et al., 1974). 

The Adjilsting Properties ofa System 

Laszlo (1972) viewed the principles of self-stabilization and self-organization as part 
of the basic systems constructs. Inherent in all open systems is the capzcity to adjust 
themselves to their en;ironn~ents. The primary manner systems srabilize themselves is 
through the us- of feedback. Feedback is information about the products of a system 
which has been collected from the environment. Typically, the information relates either 
!O the strengths and weakness of these ~ r o d u c t s ,  or to sources of error created by the 
iystern. Feedback can be both positive and negative, although positive feedback is not 
dways desirable and negative feedback should not always be avoided. The terms simply 
lescribe the varying functions of feedback. 

Negative feedback allows the system to function in a homeostatic fashion. It  keeps the 
ystem o n  course, and attempts to maintain a constant product. Furthermore, negative 



feedback attempts to maintain the same crl~~ality of responrc of tlic :;ysti->rn to its envircn- 
ment as was originally planned. For exa~nplc, i f  an instr~lctiondl system was designed 
to teach childrerl to read up to the fifth gratle level, processes built into the plan .cvoulcl 
provide ren~ecliation for those who wcre not at that level to assure that the system's goal 
would be reached. (Conceivably ihe systems would not have been designed to facilitate 
progress beyond the fifth grade level in keeping with the system's goals.) The piocrsses 
and procedures built into the system design to maintain a constant o ~ i t p ~ i t  are examples 
of negative feedback. 

Positive feedback, on the other hand, creates the 111echanis:ns through which an open 
system can be changed by interacting with its environment. ?'his change can constitute 
growth in the system, or it could destroy the system altogether. Were, Laszlo's concept 
of self-organization emerges. The system does more tb?nn adjust processes to maintain 

& J  - 
a product of the same caliber as originally ~ e k d .  It %tua^lly reorganizes itself and 
develops a new response to the environment. This is an example af how systems and 
their environments can grow t~ con~plemenr one another. 

An example of positive feedback can be seen by looking again at the instructional 
system designed to bring children LO tile fifth gracie reading level. Let LIS assume that the 
neighborhood around this school changes, and because of organized preschool experi- 
ences many children have more advancrcl reading skills \v!lcn they filter school than had 
previously been the casz. Positive feedback procedures in the system \vould allow the 
cu r r i c~~ lum to change. Certain sectiorls of content would perhaps receive less emphasis 
and new content would be added; the system's goal would change to direct childrer, to 
a seventh grade reading level, for example. It is no longer exactly the same instructional 
system. 

These types of system changes can be either good or bad; they can lead to progress, 
or to seif-destruction. Evaluating system changes often becomes a matter of values. In 
anticipation ofsuch dilemmas, some systems build mechanisms into the original design 
which allow for conscious examination of questions, such as:. 

1 21, lkO - Has the system outlived its usehlness? 1 ,/,&z 
Should one attempt to maintain the original purpose, in spite of changes in the 
environr,-,ent? 

* Should another system be designed which attempts to modify the environment? 7 
Systems, although ordered, can s t i l  be dynamic. They can be c~ntinually responsive to 
the evolution of organizations and societies. 

The Philosophical Orientatiorzs o;General Systems Th~ory  

The study of (;ST and its specific applications is based up011 a belief that much of our  
world is ordered and rat i~nal .  Typically, the natural parts of our universe follow this 
pattern. The human body, the stars, the planets-each of these is an example of the 
ordered world. In many cases we do not fully understand the order, or  the exact nature 
of the processes which are operating, but we know that these are not random structures. 
However, when we examine many human organizations-businesses, governments, 
rules which control societies-at times we may perceive chaos rather than order. The 
GST adherent would seek order and rationality even in contrived systems. 

The study of systems seems to be an extension of a basic belief in the value of order, 
and in the value of planning to create order in our lives. This is not to say that the pursuit 



of order is an attempt to mechanize our lives. In fact, GS'T was originally an attempt to  
refute the mechanistic cloctri~les of science that prevailed in the early twentieth cen- 
tury (Marnmond, 2002). GS'I' is an orientiltion torvard understancling relationships and 

* - . t h e  effects of a given process', attitude, or abject upon other people and  other events. 
GST, especially those principles espoused by Bertalanffy, is "based on the concept of the 
open system and ernphaslzes creativity, spontaneity and the progressive emergence of 
increasingly co~nplex  self-organizing systenls" (Harn~nond,  2002, p. 434). There have 
been conflicting lnessages from systems theorists and systems-oriented practitioners. 
One is of free will, interdisciplinarity, and multiple points of view. The other is of order 
ancl control, determiriisrn, and ~echnical management. 

There are other philosophical tensions iilhererlt in GST. For example, Churc11n;an 
(196511996) viewed systems thinking as an extension of two opposing philosophical 
orientations, both of which have a rational foundation. One philosophy suggests that 
the process of building any whole entity must begin with an emphasis of  its parts. 'The 
other philosophy suggests that the whole must be conceptualized before the parts can 
b e  apparent. In a sense, this is an analysis-synthesis conflict. The proper approach was 
no t  clear to Churchman and there are still proponents on  both sides of  the question. 
Empiricists would look to a data-based approach for resolving the argument, but many 
feel that this is too simple an answer. 

Boulding (1963), one  of the early GST leaders, had a somewhat unique view. He saw 
general systems as a "point of view rather lhan a body of doctrine" (p.  25). Thus, he 
thought of GST as more of a philosophicai orientation as opposed to  being a formd 
theory. This perspective, Boulding argues, is dependent upon thevalues of its adherents. 
While the most dominant GST values are a predisposition towards order,  quantif ca- 
tion, and empirical referents, Churchman sees them as the "enemies within" chat shape 
the way humans define and deal with their problenls ( ~ c ~ n t ~ r e ,  2033, p. 490). Such a n  
orientation, according to  Churchman, can constrain systems design and decisionmak- 
ir?g (McIntyre, 2003). 

Boulding (1964) interpreted GST as encompassing the goai of building a general 
system, as well as constructing a general theory of systems. This general system wculd 
-have to exist together with specific disciplinary systems. The  dangers of a general 
system, however, could be ambiguity, superficizlity, and a failure to recognize true 
randomness. 

For many GST advocates; systems philosophy contrasts sharply with that of classical 
science. This was the view of Bertalanffjr, considered by most to be the fathcr of GST. H e  
saw systems theory (and its extension, systems inquiry) as reordering the prevailing sci- 
entific thought. This GST view of science refiected an "expansionist, nonlinear dynamic, 
a n d  synthetic mode of thinking" (Banathy, 1996, p. 74). This is consistent with the GST 
position that synthesis is the culminating activity of inquiry. However, it contrasted 
with the orientation of traditional science which was then almost exclusively analytical 
(Ranathy, 1936), and in manyways it contrasts with the current cornrllon misconception 
of systems theory as being interwoven with technology, flowcharts, and linearity. 

GENERAL SYSTEMS THEORY AND INSTRUCTIONAL DESIGN 
The principles of GST have had a profound influence upon the general orientation 
of mos t  ID projects today. They serve as the underlying theoretical foundation for 
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most proccclural nlodels o f  IJI. Over [he years, the apjtlication of (.;ST principles to ID 
occurred in ro~ lgh ly  a two-step progression. First, the systems approach Lvas concep- 
tualized. Second, the systems apprpach lvas proceduralizecl into what we now know as 
i r ~ ~ t r u c t i o n a l  systems design (ISD) rrrociels. 

The Systenls Approndi 

T h e  use of GST in many disciplines initiallywas known as the systems approach. Putnarn 
(1964) vie~ved the systems approach as basically a process of builtling :~nci t e s t ~ n g  (via 
simulation) discrete nlodels in various fields. Mo~vever, liyan (1975), speaking in refel- 
cnce to Irarning systems, had one of the most conlprehel~sive tlefinitions of the systen~s 
approach: 

A systems approach is an operational concept, referring to a scientific, systematic, 
and rational procedure for optimizing outcomes of an organization o r  structure, by 
implementing a set of related ope~.iltions to  s t d y  an  existing system, solve p rob len~s ,  
and develop new o r  modify existing systems. (p. 121) 

Thus ,  the systems a p p ~ o a c h  reflects the basic notions of order and of plan~ling. It can be 
used to d raw meaning ou t  ofexisting structures. as well as to create new structures and 
solve problems. 

T h e  early systems approach literature ~dentified tlie various steps o r  stages attributed 
to this process as it is applied in a variety of contexts. T<lble 2.1  summarize3 atagea of the 
systel-ris approach from some of this 11;erato:-e. 

Tab le  2.1 A Comparison of t h e  Stages In the Systems Approach Ercerpts from the Early Literature 1968-1981 
- 

Reference Stages Ider~tified -- -- 
Banathy (1968) Analys~s of Systrm: - Solution of Problems 

Development of Systems 

Kaufman (1970) Systems Analysis (Identifying the Problem, Determining Alternatives) 
System Synthesis (Choosing a Solution Strategy, Implementing tile 
Solution Strategy, and Determining Effectiveness) 

Silvern ( 1972) - 'Analysis 
Synthesis 

- Modeling 
Simulation -- -- 

Ryan ( I  97)) Study Existing Systern 
- Solve Problems 

Design System 

Romiszowski (198 1) Define Problem 
- Analyze Problem 

DesignIDevelop Solution 
implement 
ControUEvaluate 
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I 'here are Inany similarities among thesc vicws of the systcins approach with the 
coinmon thread being reliance upon the traditional scientific method of  problem 
solving. , . 

-4 closer inspection of this literature sho~vs that the hasic elemelits of GST are still 
incorporated in  these various interpretations of the systems approach. They each 
include: 

A corisistent definition of system; 
The notion of p~irpose within a system; 
An emphasis upon structure; and 
The conccpt of self-regulation. 

The  sense of purpose inherent in the systems approach is demonstrated by the move- 
ment  among the  stages to the creation of a new system designed to solve an existing 
problem. The  analysis stage in the systems approach tends to emphasize the systeni's 
structure, and the concept of self-regulation is the basis of the evaluation conlponelits. 

Another way to understand the concept of the systems approach is to understand 
what it is not. Krippendorf (1975) cites an example o f a  nonsystems approach: the analy- 
sis of a single variable or event. Such tactics ignore the fact that a system emphasizes 
the  relationships between its various parts. Analysis of siilgle units as isolated elements 
(without identifying the interactions of tllose elements with the other parts of the sys- 
tem, subsystem, or suprasystem) ignores tile hierarchical structure of systems and the 
recognized interdependencies among components. 

The  systems approach, as summarized by Kaufinan (1970), can be condensed into 
two processes: analysis and synthzsis. Silvel-n (1972) described analysis 2s a process . 

which emphasizes hvo distinct phases: (1) the ideiltification ofcomponent  parts and (2) 
the identification of the relationships between tile parts and the whole system. This is a 
cognitive skill fundamental to the understanding of systems theory and the application 
of the systems approach. 

Identifying the parts of a svstern can be a detailed process. Those parts can inciude 
components,  such as: 

Persons; 
Objects; 
Processes; 
External constraints; and 
Resources available. 

T h e  relationshipb amorig these parts can also take several forms, including: 

- A chronological sequence among processes; - A flow of data o r  information between parts; or 
= The  raw materials (persons or  objects) which enter o r  exit from a system. 

"'1 
i i7.:se relationships, o r  connections, between parts of a system can exist within a subsys- 
tem, between subsystems, o r  between the system and its environment. 

; % i ~ a l ~ s i s  is repeated in manyways when using the systems approach. (See Table 2.1.) 
ibr example, analysis is critical to: 



Sludying existing systems (Ryarr); . 

Defining ancl analyzing p ~ o b l e ~ n s  (lioniiszows!<i); and 
Identifying problerns and determining altilrri 'i~ive~ (Kaufn1;ln). 

Synthesis is the  second malor stage in each of the systclns appruach ciescriptionh in 
Table 2.1. Following analysis, it involves the design of a new system so that the identified 
probIem can be solved. This cdn occur by either: 

Establishing, new relationships between existing parts; o r  
Itientifylng new parts and creating re!atioilsl~ips bctween thein. 

This phase o f  the systems approach is purely crciirive. 111 the  aiternative descriptions, 
synthesis is not  only referred to overtly, but it is iirlplied in the stage of desigriing or 
developing systems (Banathy, Romiszowski, and R p n j  and as i i loosi~lg  a solution 
strategy (Kaufman). 

lnstrtrctional Sysretns Desigrr iModels 

Building u p o n  the explorations of the  systems approach, fairly straightfonvard models 
of ID procedures were developed beginning in the late 1960s. These n ~ o d e l s  as a group 
were known as iilstruct~onal systems design rnode!~. They Iv2i-e ionstructt<i to  "visually 
communicate  their associated processes to stakeho!ders by illustrating the procedures 
that  make it possible to  produce instruction" (Gustafson 6( Branch, 3002, p. 2 ) .  Tilehe 
procedures are  knoivn collectively ;IS the ADDIE mode! t o  emphasize the  five core elc- 
lnents of the ISD process: ana!yze, design, develop, ~inplement ,  and evaluate. Figure 2.2 
visually captures the  intent of the ADDIE nlodel. 

Figure 2.2 The ADDlE Model. 

Note: From Survey of instructional Development  models (4th ed.) by K.L. Gustafson and R.EV1. Branch, 2002, p. 3. Public 
Domain, 2002, ERIC C1earinghou:e on Information & Technolou. 



hIany ISD models have been cicvisecl ovc.1- tile years.' 'I'hesc ri~odels tend to enipllasizc 
the unique conditions of various instructional settings, as ivell as alternative orientations 
to the ID process itself. Sonle are visl~nlly represented to appear as linear, step-by-step 
procedures (see, for example, Dick, Carey, E: Carey 2009), while others e~nphasize fluiclity 
and  the iterative nature of the process (see, for example, Morrison, Ross, & Kemp, 2007). 
Some are Inore appropriate for novice designers (see Brown & Green, 2006j, while others 
de~nancl the competencies of expert instructional designers (see Jones S( Richey, 2000). 
Some combine both novice and expert elenients (see Cennamo S( Kalk, 2005). However, 
they all tend to reflect the basic 'IDDIE. elcments. These elements are general enough to 
be applicable to overall prograin design, as well as the design c f  instructions! tnaterii~ls 
which nlay be directed to only a single objective. They czn be used with any particular 
type of content or delivery approach. Table 2.2 provides an overvie~v of a representative 
sample of these models. 

Table 2.2 An Overview of Representative Ins!ructional Systems Design Models 
- ~ 

&lode1 Primary Setting Unique Emphases 
-- 

Branson ( 1975) Military Large-Scale ID Projects 
Learner Eifferences 
Content Analysis 
Management, Implcrncntatioil, 
and C o n ~ r o l  

p~ . 

Ed~vaids  ( 1982) Communityklealth Agencies . Frogram Administration 
Evaluation, Installation, and 

Staff Development Program Maintenance 
Patient Education Program m ~ k e t i n g  

- 

Diamond (1989) Higher Education Institutional Priorities and 
Concerns 

Comprehensive Curricull~m - Cesign Scpport  Team - Course Develcpment Faculty Ownership 

Seels S( Glasgow (1998) General Producc Development - Project Management 
Dihslon of Results 
Interactive and Concurrent Steps 
in Design Thase 

- Products Designed for Use by 
Others 

Smith & Ragan (2005) ID in All Settings Cognitive Psychology 
- Instructional Strategy Selection 

and Dsvelopment 
Systematic Problern Solving 

Srnaldino, Lowther, &Russell (2008) K-12 Education Classrooms - Learner Characteristics 
Media Selection 
Technology Integration 
Modification of Existing 
Materials 

1 For a more complete review and discussion of ISD models, see Gustafson and Branch (2002) or Molenda and 
Boling (2008). In a'ddition, many proprietary models have been developed by individual organizations that are 
not available in the general literature. 
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Table 2.4 A Cornoarisoil of l i lstructional S v s t ~ m s  D e s i ~ r i  Common Tasks a n d  Gerieral Systems Theory Pr inc ip l ts  

1SD Common Tasks Related GST Principle - -- - 

ANtiLYZE Systems arc ordered anti are  
complete wholes 

Assessn?ent of need, problen~ identification, occupational - Environments deter~nine quality 
analysis, competence, or training requirements and establish constraints in open 
Formula t io~~  ofsystem and environmental descriptions and systems 
identification of constraints Relationships arnong systcn~ 

- Characterization of learner population eiements and attributesofrlemcnts 
- Analysis of goal5 and subgoals for types of skills/ltarning required . Systems are hierarchical 
-- 
DESIGN Systems have a conlmon p~lrpose 

Sysle~ns consist of cornponerlts 
Forn~ulation of broad goals and detailed s~bgoa l s  stated in ancl processes 
observable terms Systems are 0rderc.d 
Sequencing of goals 2nd subgoals to facilitate learning - Consideration of alternative solutions to instr~lition S t ruc tu rde te r~n ines  function 
Farmulation of instructional strategy to mstch subject-matter 
and learner requirements Systems components and process 
Selection of media to implement strategies are related - -  

DEVELOP 

- Development of courseware based on strategies - Structure determines function 

Development of materials and procedures for installing, Environment determines quality 
maintaining, and periodically repairing the instructional program and establ:sl~es constrd~nts in open 
Casting instructional programs systems 

- --- 
EVALUATE 

Devtlopment oipretest and post-~est matching goals nnd subgoals 
Empirical try-ollt of courseware with learner population, - Lise of feedback to stabi!ize or 
diagnosis oiienrning a ~ d  ccurseware failures, and courseware reorganize in an open system 
revision 
Evaluate after full-scale implementation 

Originally, ISD models were not typically empirically validated. Their advancement 
was based to a great exient upon the credibility ofunchallenged tradition and practitioner 
support (Richey & Klein, 2007). The proliferation of ISD models, however, even without 
scientific support, speaks to the manner in which the models have successfully addressed 
specific organizational concerns and the needs of specific user groups. 

In spite of the widespread, use of ISD models, presently there is an undercurrent of 
dissatisfaction in some quarters. This tends to reflect concerns such as: 

The amount of time required to complete the process faithfully given workplace 
constraints and demands; 
The discrepancies between the linearity implied by many ISD rnodels and the reali- 
ties of ID practices in natural work environments; 
The heavy reliance upon analytic techniques which can produce fragmented con- 
tent; and 
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r . I he tendency for s o ~ n e  designers to protluce boring, ~loncrc:~tivc instr l~i t ion ivlleil 
following regularized, systematic II? procedures. 

,, . 

These concerns have in some cases led to alternative orient;itions to the entire ID pro- 
cess (see Willis, 2000). They have also prompted research into ways of addressing such 
problems, and in many cases, new and enhanced ISD models have been developed. 
Nonetheless, instructional systems design is still the don~inant  oricritntion of desig~lers 
in most workplace environments. 

T R I N D S  IN SYSTEMATIC INSTRUCTIONAL DESIGN 

Today, the principles of GS'T are stil! providing the impetus for much of ~vha t  sve do in 
ID. There are still ISD models in use, although many modifications ar?d entirely ilew 
models have been constr~~cted to meet new and emerging ID proble~ns. These rnod- 
els and procedures retlect new interpretations of traditional GST principles relating to 
analysis and synthesis. 

Nav Approaches to Analysis 

Analysis in early ISD models was primarily directed toward instructional content 
and the learner's previous knowledge of this content. For example, in Friggs's ( 1  970) 
model the only analysis task concerned determining ~ h s  struclure and sequence of the 
objectives. While military models put a greater er-rlphasis 011 analysis, they also concen- 
trated on content. The 1n:er-Service ISD hlodel by Branson (1975) spoke to the arlalysis 
of jobs ar,d existing courses, and the Navy model addressed job analysis and job task 
analysis (Department of the Navy, 1980). The origin21 Dick and Carey model (1978) 
had two analysis phases-instructional analysis and the identification of learner entry 
behaviors-both of which were ccntent-related analysis phases. Instructional analysis 
involved breaking the content into its subordinate 2nd superordillate skills, and behav- 
ioral analysis sought to identify which of these skills learners already possessed prior to 
instruction. 

T h e  early Air Force ISD procedures were aniong the ver j  few that reflected a more 
modern  approach to analysis (Department nf h e  Air Fcrce, 1979). In this mcde! the 
analysis of system requirements included: 

An identification of the nature and scope of humans in the system; 
A detailed collection of data regarding the system and its operation, including 
information on purpose, function, major subsystems, equipment needed, opera- 
tion policies, environmental constraints, and human-system interface; 

* An identification ofspecific duties and tasks required for each job performance; and 
* A determination of whether training is necessary. 

Although this approach to analysis implies a great deal of control, hierarchy, and 
structure, it does branch out beyond the traditional analytic emphasis on instructional 
content. 

Contemporary instructional designers employ content analysis procedures, many of 
which are the same as used in the early ISD models. However, t!ey also routinely analyze 
organizational problems, contexts impacting the instructional process, and a wide range 
of  learner characteristics. 



ilt~cllvzing I'roblrms 

'I'ypically, the product of early ISD efforts rvas an instructional pl-ociuct-a course, a self- 
instructional activity, or  perhaps an entire g.:-ogram. As the ID field became more sophis- 
ticated, there was a realization that the product was only an intermediate step; learning 
was seen as the ultimate goal. Then even learning Jvas seen as a transition; transfer of 
training or application of what was !earned was viewecl as the critical objective. Today, 
even this is not sufficient. The products of designer efforts should be linked to not only 
performance changes, but to 01-ganizational improvement. The instructional products 
should help solve organizational prcblenls. Consecl~iently, the analysis aspect of ISD 
must initially focus on  these problems. This corresponds with Swanson's (1999) obser- 
vation that to imprcve systelr~ performance, one must "focus thc analysis for improving 

a: the appropriate system frames" (p.  7). 
Problem analysis is inherent in a number of "front-end analysis" ternx. Gordon (1 994) 

includes it in her organizational analysis. Piskurich (2606) speaks of it as an organiza- 
tional needs assesslncnt, and Smith and Ragan (2005) characterize this type of analysis as 
a needs assessment that uses the problem model. They identify four steps to this process: 

Determine whether there really is a problem. - Determine whether the cause of the problem is related to employees' performance 
in training environnlents or  to learners' ach~evement in educational environ- 
ments. 
Detcrm~ne whether the s o l ~ ~ t i o n  to tlie achievement/perforrllance problenl is 
learning. - Deternine whether instruction for these learning goals is currently offered. (p. 45) 

This proble~rl analysis orientation implicitly recognizes that instruction may not be 
the way to solve all problems, and thus narrows the scope of proble~rls that the lnrtruc- 
tional designer should tackle. It a!so reflects the thinking behind the 1979 Air Force ISD 
model. 

Focusing on  organizatiol~ai problerns (as opposed to only stressing content) plays a 
part in  many current approaches to ISD. It reflects both the systemic and the systematic 
facets of ISD. It recognizes the manner in which resources and constraints can impact 
a n  open system's operation. Moreover, it clarifies the basic purpose of an instructiond 
sys tern,. 

Analyzing Context 

In addition to coctent concerns, designzrs today often place an equal emphasis on con- 
text. There is n o  longer the implication that all ID interventions are environmentally 
ncutlal and applicable to any setting. This is a direct application of those GST principles 
related to the importance ofenvironment on  system functioning. In many cases, it is easy 
to see the notion of environment and the suprasystem in today's emphasis on  context. 

Context has been defined broadly by Tessmer and Richey (1997) who suggest that 
there are three different contexts that impact ID: an orienting context, an instructional 
context, and a transfer context. (See Chapter 4 for a more complete description.) Many 
ISD models now incorporate contextual analysis procedures. Dick et al. (2009) suggest 
that a contextual analysis of the performance (i.e., transfer) setting should address man- 
agerial o r  supervisor support, social and physical aspects of the site where the skills will 



bc applieti, and  relevance of the skills to the woikplace. -1'hey also recornrrier~cl a contex- 
~ 1 1 ~ 1 1  analysis of the learning environment that corlsiclers the con~patibility bettveen the 
instructional site and the instructional requirements, the ability of the site to sin1til;ttc- . 
thc ivorkplace and to accomnlodate or constrain a variety of instructional strategies. 

Smith and Ragan (2005) also move beyond traditional content analysis to analyzing 
 he learning context. They consider context to be not only a physical place, b ~ l t  also to 
inclt~de "the temporal and social environment" (p. 43). Their interpretation of conrext 
incl~ides not only the rriany aspects of the teaching environment, but also the philoso- 
phic.:; or restrictions of the orga~iization in which the instruction takes place. 

hlorrison et al. (2007) use the Tessmer-Richey contextual scheme in their ISD model. 
'I 'ilzy incorporate contextual analyses directed toward the orienting, instructional, 2nd 
transfer environments. They provide examples ofhow this analysis can be conducted i r i  
. .  ,:.;!-jcty of settings: scliools, corporations, higher education. Adapting to the environ- 
:nc.r;[ has becomc a standard part of the designer's task. 

Analyz ing  Learner Characteristics 

;:or- the most part, learner analysis in early,lSD models was a matter of measuring pre- 
:..riii iisite skills and devising instructional prescriptions in keeping with the learner's abil- 
ib and skill level. This is not to say that instructional issues such as motivatio~l were 
uniniportant, but predesign allalysis ciid not typicaily address such kctors. Today, a xvider 
:.;'~riety of learner characteristics are also addresied in the analysis phase. These i~c lude :  

i7emographic chnracteristics and individual differences that rnay illfiuence the 
selectior, o f  one instructional strategy over another; . . 

Beliefs and attitudes that :nay impact learning, transfer, and morivation; and 
Mental models that may influence the selection of instructional methods. 

(.:ritical demographic characteristics such as age, work experience, and educational level 
l-iavc proven to  impact learner attitudes and performance in educaticr: and training pro- 
:;rams (Richey, 1992). These characteristics can play an increasingly important role as 
i:he learner ages. For example, while using complex technology may be routine for chi!- 
drsn, it can pose learning barriers for older adults. With respect to  employee training, 
extensive work experience in a given field can counteract the lack of a formal education. 
llesigners are now far more conscious of the'role of demographics in knowledge acquisi- 
!,ion and transfer. 

Individual differenc~s, such as the expectancies and values held by learners, also play 
:.1i1 important role in ID (Keller, 1983). For example, a learner with a high need for affili- 
,i.i.i~.)n may prefer to work with others but will also exhibit off-task behaviors when placed 
i i i  j.:;llaborative learning settings (Klein & Schnackenberg, 2000). 

Attitudes are important predictors not only of motivation towards learning, but also 
1 j C  Ito~v much is learned and the extent to which the material is transferred to  other set- 
i ! i 1:s. [:or example, a learner's attitudes towards the delivery system used in instruction 
(:il 11 cii~:ectly predict the amount learned. Knowledge transfer is not directly attributed 
only to the amount learned, but rather to the attitudes one has toward that which was 
learned (Richey, 1992). 

The  learners' mental models of the task domain influence how they will understand 
the domain ofknowledge (van Merrienboer & Kirschner, 2007): As such, designers are 
1 1 : > s \ ~  Iji:;;inning to take steps to determine the typical mental models of learners and  to 
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select a mental model of the task domain to g ~ ~ i d e  the insti-uction. If the object of the 
instruction is for learners to acquire the mental model of an expert in the field, this rnay 
involve moving through a series ofmentn! models: from a novice's mental model, to that 
of  an intermediate performer, and finally to that of ail expert (Gordon, 1994). 

M ~ l c h  ofthe new typesoflearneranalysesare dependent upon recent research. However, 
they also reflect the fundarneiltal GST predisposition towards analyzing the relationships 
between the various system conlponents and the attributes of these components. 

New Approaches to Sytidzesis 

Synthesis occurs at the. design and develop phases of the ADDIE model. It includes iden- 
tifying goals and objectives, sequencing content, making strategy anti media decision, 
and developing the courseware. Even though technology has changed dramatically over 
the years and design is now oftec a team project rather than an individual enterprise, has 
the fundamenral approach to creating the product changed? In many ways the ansiver is 
"no", but  in some fundamental ways the synthesis phase has changed. To a great extent 
these changes are the result of pressures to complete the design task in a shorter period 
of time. However, the two changes that we will discuss here-rapid prototyping and the 
use of learning objects-reflect the influence of GST and systemic thinking. 

Rapid Prototyping 

Rapid prototyping involves "the development of a working model of an iilstructional 
product that is used early i11 a project to assist in the analysis, design, development, 
and evaluation of an instructional innovation" (Jones & Kichey, 2000, p. 63). There 
are many different types ~ ~ p r o t o t y ~ j e s .  Some are workable versions of the final project, 
while others are shells that simply demonstrate the appearance of the final product. AIl 
approaches to rapid prototyping typically involve the desig~ers and the clients working 
as a team throughout the course of the project. 

Cenrlamo and Kalk's (2G05) ID rnodel combines the typical ISD phases with "the 
iterative cycles found in rapid prototyping models" (p. 6). This model presents ID as an 
evolving process in which designers continually revisit five key elements-learners, out- 
comes, activities, assessment, and evaluation-even as they proceed through the tradi- 
tional ISD phases. This design process is very fluid; it incorporates the use of prototypes 
throughout thecourse of the project. Paper and working prototypes are developed and 
reviewed by the entire design team, learners, and typically clients as well. 

Most ID projects using such rapid prototyping techniqiles and other fluid approaches 
lave many of the design tasks being completed by teams with individuals working con- 
:urrently in a nonlinear fashion. The systemic orientation, however, is not  lost. All team 
[.]embers work together toward one defined goal. The use of prototypes highlights the 
oal in each desien phase, and ensures that all team members (including clients) con- 
nue to.agree on the goal throughout the project. Prototypes ensure that all parts of the 
~struction-the activities, the assessment, and the supporting materials-are directed 
!ward the same goal, pictured in the same way by all parties. Feedback from the envi- 
lnment-design team members, learners, and clients-is gathered on  a regular, almost 
,ntinuing, basis to stabilize the system. Efforts are made to ensure that the new instruc- 
\JI will function well within the larger system in which it will operate. 
These aims are not unasual for most ISD projects. However, rapid prototyping is an 
mncement that incorporates specific procedures that make them more likely to be 



achieved. Moreover, tiley can be achieved in less time than is typicill of  projccts c o ~ i -  
ducted in a more tradition31 fashion. 

/ , .. 

Learning Objects 

With the growing interest in learning objects, therc have been a growing nu1nbc1- of 
definitions of this term. We will use Churchill's (2007) definition: "A learning object 
is a representation designed to afford uses in different educational contexts" (p. 484). 
The implications of  this definition is that learning objects are "digital, ~~tiliziilg rliffer- 
ent media ~riodalities . . . and . . . they are designed to afford et l~cat ional  reuse" (p. 
484). These small sections of digital material are typically stored in a database, available 
for incorporation ixto a wide range of de!i,iery media (Barritt S( Alderman, 2004). 
They can be used for a variety of purposes: content presentation, drill and practice with 
feedback, simulation, concept representation, inf01-rnation display, and context 
illustratioils (Churchill, 2007). Learning objects, by design, are intended to be used in 
nlultiple contexts with a variety of types of students even though they address a single 
objective. 

Learning objects are ID elements originating out of the age of technology-based 
instruction. They are ingenious solutions for those pressed to build a large number of 
related (but separate) instructional materials in short periods of time. They have also 
been suggested as one way of meeting tile challenges of globalized educational efforts 
(Laverde, Cifuentes, & Rodriguez, 2007). On? can siinply reuse instructional segments 
over and over again in muhipie learning contexts. This invol;.e:; al: csya~ls io~l  of tilt: 
traditional ADDIE model. Barritt and Alderman (2004) provide orle exanlple of this 
expanded process involving reusable !earning objects (RLOs). They view clesigil as 
"Design and hdine", and this new design process has six components: 

Dcterrrline learning architect~ire; 
Create l e a r n i ~ g  objectives; 
Design iearning activities; 
Determine delivery options; 
Create a high-level design document; and 
Mine database to reuse or repurpose existing F.LGb. [p. iX; 

Clearly, identifying the learning object itseif involves an a~aly t ic  process, but here we 
would Iike t o  stress the new approach to synthesis. Synthesis is one innovative aspect of 
ISD, but it is also one of the h o s t  difficult phases if the object is creative, exciting, and 
effective learning experiences. Learning objects help hesigners and developers use their 
t ime efficiently and avoid reinve~ting the wheel. 

The use of learning objects also reflects the tenets of GST. Even though learnirig 
objects are small units of instruction, their effectiveness is dependent upon the excent 
t o  which the ultimate instructional setting is viewed as whole (i.e., systenlically). 
Nurrni and Jaakkola (2006) studied the effects of learning objects in classrooms and 
concluded: 

LOs, and the instructional arrangements within learning environments, are interact- 
i ng  together t o  stimulate certain kinds of student learning activities, behaviours and 
outcomes. LOs should therefore only be understood as one part of the larger learning 
environment, no t  as a self-contained instructional solution. (p. 245) 



r 1 Illus, ollce again, i t  is the relationships among the various systcln clemcnts thdt 'Ire critl- 
cal, and it is the enviro~ime~it  that tletcrnlines illtimate quality. Designers using learn- 
ing objects effectively are CI-eating not just an  isolated picie of  i~istructioli, bul a total 
teaching-learning system. 

RESEARCH, GENERAL SYSTEMS THEORY, 
AND INSTRUCTIONAL DESl CN 

While there have been many applications of GS'T to the field of ID, the question arises 
as to the extent to which these practical applications have been tested and e m p ~ r i c a l l ~  
validated over time. This is a question that we will address with each of the tlieoretical 
foundations of ID covered in this book. Mere we will discuss ID research which confir~ms 
the applicability of GST principles, and recommend new research that would speak to 
the continuing viability of these ideas. 

Empirical Support of General Systenls Theory Apylicntions i l l  

Instructional Design 

Instructional systems design models are the primarj way in which sysienls thinking has 
been applied to ID. Initially these models had little empirical support; tradition, 2ca- 
demic recommendations and practitioner advocacy sustained their use. Today, empiri- 
cal validation of:lew ID models is beginning to occur. For example, Higgins and Reiser's 
(1985) research involved the controlled testing of a media selection model. T'aylor and 
Ellis (1991) evaluated classroom training to determine how effective the ISD model was 
as applied in programs of the U.S. Navy. Tracey (2009) validated an ISD nlodel enhanced 
with a consideration of multiple intelligences. 

New research methodologies are being devised to study and test design strategies, 
macy  of which are rooted in GST. Design and development research (Richey & Klein, 
2007j, design-based research (Design-Based Research Ccllective, 2003j, and forma- 
tive research (Reigeluth 8. Frick, 1993) are the principle types o: inquiry used now for 
these purposes. Nonetheless (to quote the perennial tagline in dissertations), additicnal 
research is nezded. 

Recommendntionsfor Research on SysternicInstruclional Design 

h systemic orientation is one which recognizes the role and impact of mar,y elements 
in a given environment. ID  research with a GST foundation would explore the impact 
of the various elements of a design environment 2nd of the learning and performance 
environments. Such research would confirm which elements were critical and what the 
relationships anlong these elements were. This can be done from a quantitative point 
of view such as a study by Quifiones, Ford, Sego, and Smith (199511996). They exam- 
ined the relationships between individual characteristics, transfer environment charac- 
teristics, and the opportunity to perform, and as a result produced a conceptual model 
of variable relationships. Research of this type could be conducted measuring factors 
such as design team attitudes, resources, and time-on-task to determine their impact on  
project success. 

An interpretive orientation to research could also be useful. This "tends to emphasize 
the subjectivist, communicational, cultural, political, ethical and esthetic-that is the 
qualitative and discursive aspectsD (Schwaninger, 2006, p. 587). There are many possible 



studies of this type that cor~lcl adclress the environ~ncnta l  factors involvcd ill clesig~:cr 
decision making. I-iow do designers deal with time pressures (e.g., a s tudy of the role 
of resources)? Moiv (lo designers deal with client inis~~nc!crstandings of thc real prob-  
Iein in the organization (e.g., a study of environmental constraints)? W h e n  ant1 how 
d o  tlcsigners incorporate such analysis into their projects (e.g., a s t ~ ~ t l y  o f  processes arid 
their related factors)? 

One  of the fundamental tenets of a general view of ir~structionaI systems design is tliat 
the processes are applicable to all types of content ant1 all workplace settings. This principle 
is es:iintially unsupported empirically. Wl~ile some research has addressed the use of ISD 
i K i 2  e d u c a t i ~ n a l  settings (see Reiser, 1994 and Young, Reiser, &Dick, 1998),  there hr:s 
noL Lcen a systematic txami~lrltion of the extent to which ISD procedures easily apply to 
:i::'-.iiil:, work settings. This, ; I I ? ~  other genera! ID principles, should be  formally studied. 

."T 1s 3 central part of the ID knowledge base. This chapter presented the basic tenets of 
' cxplored its philosophical and empirical underpinnings, and  examined the way In 

~ h l r ' ~ ]  it has  been applied in our field, as well as the current trends in its use. Table 2.5 1s 
1 prLr IS of this material. 

Table 7.5 Pn  Overdiew of General Systems Theory aird Instructional Design 
- - 

LL t 'rinci~les: 
A s)-stern is ordered, a complete whole, open or closed, natural or contrived. ', system consists of components and processes. 
'There is a defined reiationship beween the various elements ofa  system and between the attributes of 
I hese elements. 
A system is hierarchical, existing within an environment, typically called a suprasystem, and 
coi~taining smaller units called subsystems. 
The structure of !he system determines its function. 
Within an open system, the environment can determine the quality of th,o products of thc system by 
establishing constraints upon the Vsterii, and provide feedback that can either stabilize o r  reorganize 
the system. 

' . Philosophical Emphases: Order, rationality, planning, and quantification; Progressive self- 
organization; Multiple and interdisciplinarypoints ofview; Nonlinear and synthesis thinking. 

:. Basic Research Support: Early biological research to identi+ interrelated system effects. 

Early Contr ibutcrc  GST: Ludwigvon Bertalanffy, Kenneth Boulding, (7. West Churchm3n. and Paul 
IVeiss; ISD: Bela Banathy, Walter Dick, Roger Kaufrnan, and Leonard Silvern. 

4 9 1  porting ID Research: 
- Sc.rlc Identification of Performance Environment Elements (e.g., Taylor & Ellis, 1991) 

.#,1, , ModelValidation Research (e.g., Higgins & Reiser, 1985; Tracey, 2008) 
* % 

J ! C '  Concepts: 
ADDIE - Equifinality 

- Learning Objects 
Rapid Prototyping 
Systen~ Analysis andsynthesis 

) ~ C I I I S  Approach - 



In Chapter 1 we identified the six major content dornains of the ID knowledge base: 

Learners and Learning Processes; 
Learning and Performance Contexts; 

- Content Structure alid Sequence: 
Instructional and Noninstructional Strategies; 
Media ancl Delivery Systems; and 
Designers and Design Processes. 

Here we will begin filling in the details of this view of the field and its knowledge base. 
GST has relevance for five of these six don~ains. Table 2.6 shotvs these d ~ i n a i n s  and the 
varisus design elements that stem from our discussion of CST. 

Table 2.6 lnstrlictional Design Domains and ElemcnPs Related \o Genera! Systems Theory - -- ~ - 

 earners and .Learning Processes 
Learner Characteristics (Demographics, Individual Differences, Beliefs nnd Attitades, Mental 
hlodcls) 

Learning and Performance Contexts 
Climate (External Influences and Constrainrs, Organizational Clirnate, Physical Resources) 
Environment (Orienting Contest, 1ns:ructional Context, T r a ~ ~ s f e r  Context) 
Setting (K-12 Schools, Higher Educaticn, Business!Industry, Health Care, Community, 
Government) 

Content Structure and Sequence 
Instructional Sequences (Job Task Order, Learning Difficulty Order) 

Instructional and Noninstructional Strategies 
- Feedback 

Desigllers and Design Processes 
Anslysis (Content, Context, Cost, Job, Learner, Problem, Organization) 
Design and Development (Goals and Gbjectives, Strategy and Media Selection, Rapid Prototyping, 
Learning Objects) 
Designer Characteristics (Expertise) 
Evaluation (Formative, Summative, Confirmative) 
ISD processes (ADDIE) 

In essence, Tables 2.5 and 2.6 present the core of the ID knowledge base as  it pertains 
to GST. As we discuss each of the other theoretical foundations of ID, we will expand 
upon this ID domain framework and continue to provide concise summaries of the 
theories. 

Chapter 3 deals with communication theory. While this is an entirely separate genre 
of thought, you tvill find that many communication theorists were also influenced by 
systems thinking. 



COJM~IUNICAT~ON THEORY 

Communication is one of the most basic activities ofhuman beings and is " o ~ e  of the per- 
spectives that gives us the most insight into human nature" (Heath & Bryant, 2000, p. 2). 
Thus, it is not surprising that the study of the conimuniiation process has impacted many 
disciplines, including journalism, psychology, management sciences, infcrinativ~l trcilnol- 
oby, political science, and education. Its wide range of applications speaks to the scope of 
communication theory, and to the complexity of comn;t~nication as a human activity. I t  
involves the use of biological systems, cognitive systems, and social-psychological systems. 
Communication encompasses more than private interactions between individuals. It also 
includes interactions (most often public) behveen groups and large masses of peopli.. In- 
structional designers are cmcerned with communication in many forms: oral, written, and 
mediated. Designers also are concerned with both instant and delayed comn11:nication. 

There is a variety of conceptual models and theories ie!atiilg to particular aspects of 
the communication process. There are theories of linguistics and models of human 1a.c- 
-guage development. Persuasion and its applications are distinct areas of study, and the 
field of mass media has its own models and theories. We are concerned with commu- 
nication as it impacts the design and delivery of instruction. However, even with this 
limitation, communication and its reiated theory cover a wide array of topics anci points 
of view. W e  will explore thiit5eory base by describing: 

Representative definitions, models, and orientations to communication; 
Traditional and emerging applications of communication theory in instructional 
desigil (ID); and 
The empirical foundatioils of communication theory as a part of the ID knowledge 
base. 

. > 

ALTERNATIVE VIEWS' OF COMMUNICATION 
Given the  complexity of the communication process, it is not surprising that its defini- 
tion (and its theory) has changed aver the years. Littlejohn (1989) characterized these 



various points of.vie\u as four '~lternative perspecti~~es: thc trnnslnissional perspective, 
the behavioral perspective, the interactior~al perspective, arid the trnnsac,tjpl~al perspcc- 
tivc. Whilc other scholars present somewhat different configurations, all agree that 
there are fundamentai differences in the way communication has been defined and 
in the ~nodcls  xvhich stem fronl these varying d~finitions. Here we xvill use the 
Littlejohn structure to examine the alternative definitions and their related nlodels of 
communication. 

In 1951 i'vliller snid "Communicaticn nleans that inforn~atior~ is passed from one place 
to another" (p.  6), and the theory sternming from this definition explained th: process 
of transmitting such information. This o ~ i e n t a t i o ~ ~  was based for the most part on the 
seminal work of Shannon ~ r l d  Weaver (1949). Mere Shanncn devixd a matl~ematical 
theory of commur~ication which he  saw primarily as a digital process, and Weaver pro- 
vided a detailed introduction which described liow the theory could apply to a ~vider 
audience ofpeople interested in human communication. The original Sliannon-Weaver 
model is shown in Figure 3.1. 

This model was presented as a ccnmanicat ion system, reflecting the interest in gen- 
eral systems theorj  (GS'T) at that time. The f~~ndamenta l  process involves a source ( a  
person o r  a person's brain, to be precise) selecting a message, changing the message into 
a signal, and then sending these signals over a particular communication channel. In the 
process of such a transmission, there can be interference from noise which can distort 
the message befcrc the signal is finally received and transferred to the ultimate destina- 
tion (i.e., the receiver's brain) to determine the message's meaning. 

Richey (1986) presents a message transmission model that is more applicable to 
instructiorlal designers. This is shown in Figure 3.2. 

The  source cculd be many things-a teacher, a textbook, or  a website, for example. 
In any  case, the sourcc should be seen as a cornbination of culture, experiences, and 
resu!ting attitudes and aptitudes. The channel is tr;pically viewed as being either audio 

INFORMATION 
SOURCE T R A N S M l l 7 E R  RECEIVER DESTlNATlON 

MESSAGE MESSAGE 

NOISE 
SOURCE 

'gure 3.1 The Mathematical Model of Communication. 

)te: From 7he Mattremafical Theoiy of Communication by C.E. Shannon & W. Weaver, 1949, p. 7. Copyright 1 9 4 9  by The 
liversity of Illinois Press. Used with permission. 
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Figure 3.2 A Model o i  the T r a n s m i s s ~ o n  of Messages .  

Note: From The TheoreticalandCanc~ptoalBasesoflnstructionalDes~~n by R. Richey, 1 9 8 6 ,  p. 44. Copyrighi  1 9 8 6  by Rita 
C. Richey. Used with permission.  

or  visual. Designers generally think of the channel as the vehicle, or medium, of mes- 
sage transmission. Noise is anything that interferes with the message-sound, confusing 
images, or even differing values relating to thetopic. Noise can be several people talking 
at once, or the use of ambiguous> words. Noise need no: always be auditory; i t  can be 
visual or ever, cultural. 

,- 
I he transmission process is, on the surface, simple. 1t is a linear process, one in which 

interaction is portrayed by senders and receivers changing roles. Once a message is 
received and iindrrsiooci (presumabiy as it was originally intended), the receiver car, 
then become a sender and transmit another message back to the original source. It is 
a process, however, which Weaver saw as applying to all types of communication- 
written, oral, musical, visual, and even the arts. This orientation reflects Weaver's view 
of communication as."all of the procedures by which one mind may affect another" 
(Shannon &Weaver, 1949, p. 2). 

weaver, however, saw three major and often overlapping problems that should be 
addressed: (1)  There was a technical problem concerning how accurately the symbols 
transmitted the message; (2) There was a semantic problem relating to how precisely 
words convey the essence of the original message; and (3) There was an effectiveness 
problem relating to whether the message had the intended effect on conduct. These were 
the concerns of the supporting theory. 

Others saw more problems with the basic Iinearity of the model and the assumption 
that communication is effective only when the received message is identical to the mes- 
sage sent. Heath and Bryant (2000) describe the process this way: "the source 'injects' 
information and other influence into the receiver's mind . . . a message is a 'lump' of 



nleaning-like a bullet-that transpoi-ts and inserts an idea into the receiver's brain" 
(pp. 46-47). This reaction to transmission moclcls lecl to the Jeveloplnent of other ciefi- 
rlitiorls and irloclels of con~munication. 

The Behnviornl E~nphnsis 

The first substitute suggested for the transmission motlel of conrmunicntion \vas the 
behavioral model. In many reLpects the behavioral orieritation to conlnlunication lvas 
very close to the transmission viewpoint. Behavi~l-~il views portrayed colllrn~lnicatioil 
as basically e stimulus-response (S-R) situation, with the sender stimulating a "mean- 
ing" (i,e., the response) in the receiver (I-Ieath Sc Bryant, 2000). The behavioral model 
most closely allied to education was that of Berlo (1 960), the Sender-IvIessage-Channel- 
Receiver Model (S-M-C-R), as suinmarized in Table 3.1. 

The S-h1-C-R Model is reminiscent of the Shannon-Weaver transn~ission model, but  
here the message and the words of the message become the stilllulus rather than the 
sender per se. The inessage is the central part of the process. To educators and instruc- 
tional designers, messages include not only oral messages, but also written and visual 
messages embedded in instructional interventions. The response is "anything that the 
individual does as a result of perceiving the stim:llus" (Berlo, 1960, p. 75). Both the 
sender and the receiver are viewed broadly in terms of their background, skills, and  
attitudes. 

As with the ID perspective of the transmission model, the channels in the behavioral 
model are the vehicles, or media ofmessage transnlicsion. The channel was critical to the 
S-M-C-R Model, but Berlo interpreted it differeiitly from Shannon and Weaver, who 
saw the channel primarily as a physical transmitter. To Berlo "the channel was no longer 
considered an object, but was seen in light of the human sense that would be used to  
decode the message" (Januszewski, 2001, p. 30). 

Feedback is an essential concept of the behavioral orientation, differing from the 
transmission approach In the BerloS-M-C-R Model, feedback from the receiver clari- 
I? ~ i e s  how the message was understood. Berlo saw learning as a sti~nulus-response process, 
one that included interpreting the stimulus as well as the consequences of the response 
(i.:.. whether it was rewarding or not). 

Another behaviorally-influenced communications model is that of Westley and 
lMacLean (1955). Their challenge was to develop a communications research model 
that would address situations in which the communicator (i.e., the sender) was not 
physically present. This is the typical mass communication situation. Educators are 
often concerned with mass communications models because instructional messages are 

Table 3.1 An Overview of the Berlo Model of Communication - 
Major Communication Elements and Their Components 

Source Message Channel Receiver 

- Communication Skills Content Elements Seeing Communication Skills 
Attitudes Treatment Elements Hearing Attitudes 
Knowledge Code Structure Touching Knowledge 
Social System Smelling Social System 
Culture Tasting Culture 

- 



Figure 3.3 The Westley and  MacLean S-R Comrnun~ca t ion  Model 

Note: From "A Ccnceptual  Vodel far Communicat ions Xesearch" by B. H. Wesiley and hi. S. MacLean, 1955, Audio Visual 
Communications Review, 3(1), p. 9. Copyright 1955 by the Association for Educat ional  Commun ica t ions  and  Technology. 
Used w i t h  permission. 

delivered c ~ t  only by aprilnary communicator (i.?., the teacher), but also by informatior! 
gatekeepers (i.e., the textbook, or another type of instructional ~naterial). While Westley 
and MacLean actually developed foul- versions of their S-R communication model, 
Figure 3.3 portrays the most c o m p l ~ s  of these models. 

This model can also be understood from a designer's perspective. Messages (x'  and 
xu) are transmitted about particular objects or events (X, - X-) to B, the receiver (or  
the learner). The events could represent the underlying instructional content. These 
messages may come from A, the basic ccmmunicator (e.g., a teacher or an author of 
instructional materials), or they may come from C; a secondarj scurce of inforinaiivn 
(e.g., a type of instructional material, mediated or nonrnediated). The receiver can give 
feedback to the original communicator (fBA) or to the i~iorinat ion gatekeeper ( f B C )  or 
there may be feedback from the infc.xrnaticn source back to the original communicator 
(fCA). 

These behavioral communication models appear to be more process-oriented and less 
linear than transmissions models of communication. However, they are not  truly inter- 
xtive. They are still what have been called direct effects models, alid they do not describe 
a truly interactive communication process. 

The Interactive Emphasis 

George Gerbner was a communication scholar originally trained as an instructional 
technologist. He viewed commtlnication as "interaction through messages" (Gerbner 
as cited in Heath &Bryant, 2000, p. 47). With this interpretation the message still has a 
dominant role in the process, but the emphasis is no longer on simply passing informa- 
t ion from one place to the other. Here communication is seen as a social process. This 
contrasts to the perceptions many had of the transmission models and the behavioral 
models as being mechanical processes. 

One of the first interactive models of communication was that of Schramm (1954). 
Schramm's model stems from seeing communication as an effort "to establish a 



Figure 3.4 The Schramm Interactive Model of Communication. 

Note: From Hunian Comnunicsrion Jheuryand ,Yesearch: Concepts, Contcxis, and Challenges(2nri ed.) by R. 1.1. Heath & 
Eryant, 20C0, p. 66. Copyrizht 2000 by Lawrence Erlbaum Associates, Publishers. Used wilh permission. 

'commonness' with someone , . . to share information, an idea, or an attitude" (p. 3). 
While mar:y of the elements in the Schrarnm model are siinilar to those we hsvc previ- 
ously described (i.e., source, message, destinatioii), in his model cornmunicati'on is not 
only an interactive process, but one in which senders and receivers are actually operating 
at the same time. This m o d 4  is shown in Figure 3.4. 

From this perspective, communication is not.linear, nor does it have an S-R orienta- 
tion. It can even be more than reciprocal reactions between two parties. Communication 
is a constant and dynamic process, or,e that occurs in the midst of another process: 
feedback. Schramm's model inplies that inessages are interpreted by individuals based 
upon their own backgrounds and understandings of the particular situation. Feedback, 
o f  course, comes from the receiver of the message. This feedback call take many forms, 
such as verbal or  facial expressions or actions. I-Iowever, senders may get feedback from 
the message itselfwhen the words are heard, for example. Often [his c2r. rer,.;!: in on-thr- 
spot revisions to the message. 

When communication is seen as a process with parallel messages being sent at once, it 
typicalIy involves multiple, rather than single, channels of iommunicatio11. For example, 
messages may be sent at the same time through sounds, size of print, and connotation 
of words. 

Finally, messages are not simply decoded; they are interpreted. Thus, the Schramrn 
model implies that messages are understood by intlividuals based upon their own back- 
grollnds and understandings of the particular situation. 

The Transoctior~ Enrphasis 
In spite of the social emphases of the interactional perspective, some scholars now visu- 
alize cominunication as a process in which determining meaning is not seen as an inter- 
pretation process, but as a matter of sharing and co-creating meaning among actively 
engaged participants. This is called the transactional perspective. Communication is 
eveD more  dependent upon the situation at hand, the cultural backgrounds and previ- 
ous experiences of those involved than in the alternative perspectives. 



Campos (2007) presents a new vieiv of c o ~ ~ i m ~ ~ ~ ~ i c - n ~ i o l l  t11:1t falls in this gcnsc. Lampos 
defines comlnunication as "a biological n~echanism that enables tile subject to make 

,;?me of himself or herself and of the outside worlti" (p. 396). This is a very different 
orientation than those we have previously examineti. Essentially it suggests that con-- 
munication is creating (not delivering) ~nea~i ing ,  a process that like knowrledgc itself is 
"contextually sitiiated" (p. 387). 

The Campos nloclel is influenced by the woi-k of three major scholars: Jean Piaget, 
Jean-B!aise Grize, and Jiirgen Erabermas. Piaget saw cor~~rniinications as a process of 
exchanging values. Similarly, Grize snlv c o ~ n m u n i c a t i o ~ ~  as a schematization process 
which is "a progresiive process ofconstruction and reconstruction of meanings in which 
interlocutors help to interpret each other's ant1 one's own world" (Grize as cited by 
Canlpos, 2007, p. 392). Mabermas's model of social cooperation completes the theoreti- 
cal base. This point ofview s~iggests that one must always connect the individual to his o r  
her social system. Communication is not only dependent upon one's subjective experi- 
ences, but one's "images of the ~vorld" (Campos, 20C7, p. 395) are also c!ependent upon 
economic and political conditions. 

Campos's Ecology of Meanings model presents comnlunication as being intertwined 
with the mental operations and mental images of the participants. blea~i ing is config- 
ured through a mutual understanding of the world and the social environment. This 
model is presented in Figure 3.5. 

Here communication partners jointly construct Habermasian "images of the world" 
~vhich  may be absorbed into an individual's "configurations of meanings". Such corl- 
figurations would result from the schenlatization processes as described by Grize. 
Configurations of meanings are built over a lifetime of experiences and reflect the 
many dimensions of the environment in which one lives, including the affective and 

. . 

Configl~rations of Meanings 

Cognitive and affective structures of the subject 
Awareness, will and morality 

Material conditions of evidence 

Natural Environment 

F i g u r e  3.5 The Campos  Ecologies of Meaning Model of Communication. 

Note: From "Ecology of Meanings: A Critical Constructivist Communication Model" by M. N. Campos, 2007, Communication 
Theon 17(4), p. 398. Copyright 2007 by Wiley-Blackwell, Inc. Used with permission. 



~noral  values, the political and economic constraints, arlcl the dorninant socio-cultural 
assumptions. 

Communication then is a matter of constructing indivicl~~al and context~~alizecl knotvl- 
edge in cooperation with others. (This approach is similar to constructivist design theory 
as discussed in Chapter 8.) This process call occur q u ~ t e  simply through conversation 
or through mediating objects. Typical objects, from an instructional designer's point of 
view, might include film, television, websites, or computer-based simulations. However, 
these mediating objects also reflect the intentions, meanin~s ,  and viewpoints of another 
partner in the communicatior, process. 

It has been suggested that one's perspective of the communication process is primar- 
ily a function of one's beliefs about the nature of knowledge (Littlejohn, 1989). Thus, 
the zltel.native descriptions of communication that we have just examined are in part 
dependent u p o n  differing basic philosophical orientations. In general, these four 
approaches to communication can be related to two clusters ofphilosophical thinking. 
The transmission and behavioral perspectives can be explained in terms of empiri- 
cism and rationalism. Littlejohn (1989) refers to this orientation as "World View l", 
one which is defined by generalizations supported by data. On the other hand, the 
inreraction and transaction perspcctives can be explained in terrns of huma:lism and 
constructivism. This is Littlejohn's "World View 11", a view,in which the world is seen 
a s  constantly changing to accornmodatc the contexts in which individuals are interact- 
ing. To a great extent, one can see these diffcrent philosophies-empiricism, ratio- 
nalism, humanism, and constructivism-as being on a continuurn. They characterize I 

knolvledge generation and meaning-making as ranging from being very external pro- 
cesses to being very internal processes. Similarly, these philosophical orientations 
view truth as ranging somewhere between being seen as nniversal or  pertaining only 
to individuals. 

E7~piricisrn, Rationalism, and Commur~ication 

Empiricists view knowledge as being external to rhe human being. Such kno\vledge 
is discovered through experience based in the five senses and cbjective observation. 
Knowledge can not be derived from unvalidated assumptioris, preconceptions, or biases. 
In keeping with these beliefs, empiricists rely upon data and control!ed research to 
formulate new knowledge. Reality should be obviom to the trained obserfer. Most 
scientific research is conducted in a manner consistcnt with this positivist point of 
view. 

The issue separating various camps of empiricists is the role (or  even the existence) 
of prior information. Is the mind a blank slate only t c  become active through an accu- 
mulation of experieilce, or is it an active participant in the experience? The more radical 
empiricists would take the former position; other empiricists would maintain that the 
mind is active, but there are no "truths that can be known without recourse to experi- 
ence" (Brown, 2005, p. 244). 

Although often related to empiricism, rationalism emphasizes the role of reasoning 
(as opposed to sensory experience) in the creation of knowledge. As a consequence, 
truth can be derived through intellectual activity rather than scientific activity. Such 



knowledge is not to be confuseci wit11 opinion, however, rvhich is [pically not s u p p o ~  tcil 
by data (as the empiricists \vould want) or by carefully worked out logic. Ratiorlalists 
argue that not all propositions can be tested e~npirically and their proof is dependent 
upon reasoning. Einstein's matheinaticai development of the theory of relativity ~voulc! 
be one example of this type of scientific reasoning. He considered this process to be 
doing "thought experiments". 

Similar to the empiricists, rationalists vieiv kno~vledge as being external to the incli- 
vidual and believe that truth can be ~iniversal and verifiable. The empiricist-rationalist 
iiistinctions also can become blurred when considering the role of the mind in meaning- 
making. Moderate empiricists and moderate rationalists could share some beliefs with 
respect to there being a mind active in meaning-making: however, empiricists ~vo~!ld 
likely say ihcre were no a priori truths. Both of these philosophies can be used to explain 
the development of knowlec!ge or  to justify existing knowledge. 

Transmission and behavioral orientations to communication are clearly within the 
empiricist-rationaiist genre. From a knowledge development perspective, the Shannon- 
Weaver, Berlo, and Westley-MacLean models were developed through scientific reason- 
3;lg and tested through empirical research. From a knowledge justification perspective, 
;hey are all considered receiver theories. In other words, these three models see com- 
munication as being dependent upon the message being sensed (i.e., experienced) by 
the receiver. Moreovei, the phiiosopiiic assumptioil of each of  these commu~;ication 
models is that truth is dependent upon the extent to which the message was received as 
intended. 

. . 

Hurrianisrn, Constructivism, and Corntnnnicatio:~ 

'The interactional and transaction perspectives as exemplified by the Schranm and 
' i;anlpos models have a very different orientation. However, these two models can be 
viewed on a philosophical continuum with theSchramrn rnodel still reflecting some ele- 
!oents of empiricism and rationalism, and the Campos modei representing a purcr view 
c)f humanism and constructivism. 

Humanism in general involves an emphasis on ir~dividual men and women and 
issues that concern their welfare and hzppiness. While historically, humanism implied 
a split between religion and science, today humanists are more likely to emphasize 
human emotions and feelings. Humanists rely "on the methods of reason, science 
and  democracy for the solution of human problems" (Lamont, 1984, p.. 147). On the 
surface, this seems similar to the rationalists; however, while humanists are willing to 
recognize the importance of reasoning, they "do not accept that reason can provide 
thc basis for morality, but may appeal to feelings or  emotions instead" (Lacey, 2005, 
1:. 402). 

':'he Schramm communication model is a social model that emphasizes sharing 
rather than deliveringmessages; it e;nphasizesinteractionrather than action (Schramm, 
1971). Schramm stresses the concurrent actions of all of the human participants 
a n d  the significance of an individual's interpretation of a message. Knowledge 
then  arises out of interpretation rather than only understanding facts as the empiricists 
would suggest. The Schramm model also reflects elements of rationalism, especially 
in terms of its process of development. In terms ofknowledge justification, however, it 
is m o r e  humanist in nature. Nonetheless, it also suggests some elements of  construc- 
tivism. 



Constructivism' is a phi!osophical o r i e~~ ta t i on  of particular importance to the process 
of kno~vledge development. It involves more tllan sirliply enlphasizing the individual. 
Rather it is an assumption that knowledge, even t l ~ o ~ l g h  i: :.-.fleets the outside worlcl, is 
~iniquely shaped {i.e., constructed) by each person. Knowledge (and  by extension truth 
and  reality) is internal to the indivitlual. As such, knowledge is by definition situational 
and  highly reflect;-~e of one's context; there are n o  universal truths, n o  truly shared con- 
ceptions of  reality (Duffy 8. Jonassen, 1992). 

The  degree to which the environ~nent  ancl society influence the kno~vledge devel- 
opment  process is a matter of some debate. ?'he radical constructivist positiori vio111d 
suggest that meaning-making is entirely a ftunction of tlie inclividual's perspectives and 
experiences, while the social constructivist position tvould highlight the importance of 
context (Fox, 2008). Some view these two perspectives as being complementary (Cobb, 
1994). Others see knowledge development prirrlarily as 3 matter of enculturation eveil 
though ultimately it is an individual activity (Drivcr, Xsoko, Leach, Mortimer, &Scott as 
discussed in Duffy & Cunningham, 1996). 

T h e  Campcs  com~nunicat ion model is a straightforward reflection of constructivist 
philosophies. It  is one which eschews the role of both message recept ionand  mes- 
sage interpretation. Instead meaning (and one's view of reality) is ini t idly constructed 
both alone nnd ir, cooperation with others involved in the co;nmunication process. 
Ultimately, meaning becomes a part of the individual's view of the world. This is a 
model ~vh ich  stresses a broad array of environmental influences. There is n o  recogni- 
t icn of many of the traditional components of the communicat ion process: sender, 
receiver; channel, o r  noise. Even the mediating objects d o  not have the same role as 
conventionai delivery systems; they serve as lenses which help shape the meaning 
(Campos, 2007). 

COMM~UNICATION THEORY AND INSTRUCTIONAL DESIGN 
Ail instraction is a matter of communica t i~n ,  whether i t  is c!elivered orally by a teacher, 
in writing and  visuals in books or  other materials, or through vzrious forins of media. 
Here we  wiil explore ways in which communication theory and  modeis have influenced 
the design of  instruction. The applications of comn~unicat ion theory to ID are most 
prevalent ill what is known as message design, the "planning for the manipulation of the 
physical form ofthe messageJ' (Grabowski, 1995, p. 226). ivlessage design techniques and 
topics have varied over time as a result cf  the characteristics and  capabilities of emerging 
technologies. This was most ~ b v i o u s  with the advent of computer-based and  web-based 
i~ s t ruc t i on .  This section will explore the following basic elements of the communication 
process in terms of their roles in the design o iboth  mediated and  nonmediated instruc- 
tional messages: 

We are viewing constructivism here as a philosophy. This designation varies across literature. Some education 
scholars see constructivism as a learning theory; this is sometimes called "cognitive ronstructivism". Others see 
it as a teaching methodology or an approach to the teaching-learning process. These points ofview are highly 
inter-related The confusion is perhaps to be expected given constructivism's epistemological emphasis on  
knowledge development. Constructivist philosophy, however, is a general set of  beliefs that serves as a founda- 
tion for  work in many disciplines. 



'The role ancl ~nlpact of wrltteii ant1 visil'11 ldrlg~~dge on  ~llc,ini~~g-rnalang, 
The influence of channel on effective instri~ctional comrni~nlcation; ;ind 
The attention-getting properties of a Inessagr. 

T h e  Role of lnngirage 

"Language is h~ndarnental to thinking and learning" (Spector, 2008, p. 24). Language, 
however, is a multifaceted concept which encompasses far more than the language 
rooted in words. Pettersson (1989) describes various ;~ppronches to categorizing lan- 
guage: (1) as spoken, written, and visual; (2) as verbal and pictorial; (3) as verbal (inclucl- 
ing spoken, written, and tactile) and nonverbal (including audlo, visual, a114 other). 
Designers, however, are most often concerned ivith instructional messages conveyed 
through written and visuai language. Language is a ~nzjor element o i  most cornlnuni- 
cation models in their explanations of message encoding, rnessage structure, and Ines- 
sage interpretation. It is an inhcrent part of transmission, behavioral, and interactive 
approaches t c  communication, and even the transaction emphasis is dependerit upon 
language. 

Written Language 
Most instructional messages are encoded and organizeci usirig xvords arid sentences. 
Both the vocabuiary and the grammar of a language are viewed today as being culturally 
induced. Vocabulary is subject to the influence ofthe culture, personal experiences, and 
values ofthe sender ofthe message. Evlin grammar has ;i st:-uct:~re ;hat al lo~i~s receivers c f  
a message to understand the real content by stripping away the surfc3ce noise (Campbell, 
1982). The human mind, however, is able to process messages that are well organized 
more quickly. According to CampbelI (1 982): 

Information is easier to remember when it is in an orderly state, rich in pattern and 
structure, highly interconnected, containing a good dea! of redundancy. Disorderly 
information that lacks structure is easy to forget. (p. 214) 

Thus, good instluctional designers are mosi always good writers. What this means 
specifically involves things such 2s 2-..aiding ! ~ n g  se~teiic2s with Inany subordinate 
clauses, passive voice, abstract expressions, and not including examples (Hartley, 
2004). 

Wheil written langusge is ~ r i n t e d  (as instructional messages typically are), a new 
array of issues emerge. Hartley (2004) describes the many guidelines that have emerged 
from text design research that facilitate learner understanding of printed text. These 
guidelines relate to topics such as page and type size, weface, use of capitalized and 
italicized letters, and spacing. Today word processing programs provide designers with a 
wide array ofoptions with respect to each of these text design decisions, and the choices 
made greatly impact the comnlunication process. Text design, however, not only deals 
with the written language, but in many ways it converges on issues relating to the visual 
aspects of the message. 

Visual Language 

Images and visual messages also employ a type oflanguage, but this is a language that is 
rooted in  perception and one that "affects us directly and involves instinct and emotion, 



before the linear logic derived from [written] language can be inlposeci on it" (Harry, 
1997, p. 116). Visual language is presentational in form and simultaneous niltl conno- 

, tative ill nature (Seels, 1994). Like written langu,ige, visual language also has a type of 
grammar with a set of organizing principles. 

These principles for the most part stem from Gestaltian theory. (See Chapter 4 for a 
detailed discussion.) Here are a few of the most important. We attend to the dominant 
aspects of the visual and subtleties are frequently lost. We tend to group sinlilar images 
together in our nlinds and perceive relationships and patterns among these images. 
Images that are incomplete typicaily are perceived as complete, closed, '~nd coherent. 
We see ;vhat we expect based upon our past experiences (Barry, 1997). 

Instructional designers rely heavily upon the power ofvisuals as communication 1001s 
and ultimately as learning tools since it is commonly agreed that pictures are more eas- 
ily remembered than are words. Some visuals are used primarily for cosmetic or enter- 
tainment reasons or to orient learners to a particular aspect of the instr~lction. Most 
designers, however, use them to convey specific information, and :here are a number o i  
elements that impact this process. 

For example, the fidelity of the visual has long been ccnsidered critical to conveying 
accurate information. I n  general, the more realistic visual is more detailed. A photo- 
graph, thus, is closer to reallty than a simple black and white line drawing. Color, on 
the other hand does not tend to impact learning ~ t h e r  than being an effective Jvay to 
differentiate ideas or to direct attentjcn to key concepts (Fleming, 1987). Visuals can 
senre not only as elements of instructional materials, but as the instructinnal message 
itself. 

The Role of the Corn~nurzication Channel 

The nature of a channel of communication was introduced by Shannon and IvVeaver 
(1949). -Whiie the views of what communicatioll is have changed over the years, the 
roie of rhe communication channel has remaiced important tc desigcera especially as 
multimedia technology has become more sophisticated. In today's world dominated by 
the Internet, many senses are typically involved in mediated communication. There are 
complex visuaIs, often animated, and always in color. There is sound. There is text. The 
basic problems confronting designers involve whether learners can accommodate these 
simultaneous stimuli and if they can, how much and what type of i~formation can be 
processed in this manner (Moore, Burton, &Myers, 2004). 

Single- arid Multiple-Channel Cornmtinication 

With the early interest in audio-visual instruction, researchers have addressed the issue 
of  whether learning was facilitated by providing information via more than one sensory 
channel. Research has not been definitive. Early scholars tended to belicve that humans 
could only handle a given amount of stimuli and therefore multiple-channel learning 
is only effective with a small amount of information or if the information comes at a 
very slow rate of speed. Thus, the single-channel approach is preferable (Travers, i970). 
However, Moore, ~ u r t d n ,  and Myers's (2004) more recent review of the research leads 
them to believe that "the human information processing system appears to function as a 
multiple-channel system until the system capacity overloads.. . (and it) seems to revert 
to a single-channel system" (p. 998). 

This issue has more than academic importance. It is central to the utility ofmultimedia 



illstri~ction and to [hi. i i lanney in ~vhich the new iilte~activc technologies arc employed. 
~t speaks, fr3r example, to tile extent to ~vhich the instr~~ct ional  stilrluii in val-ious rnodcs 
should be redundant, to the extent to tvhich lei~rnci-s sho~rld be able to contrrl  the rate 
and type ofinstructional preser~tations, to the effects ofscrecn size and visual clarity, ancl 
even to the extent to which the learner's past experiences with technology and various 
delivery systems impact information processing. It also forces tlesigncrs to consider the 
information load of each piece of instruction. 

Marsh (1979) defined the infoxnation load of a mesage as tlle product of [he number 
of chunks of information and the saliency or previous experience one has had with the 
.information. Thlls, factors such as the number of words or concepts, the complexiry 
of the senterlce structure, and the extent to tvhich the content has been well integrated 
impact information load. Similarly, the number ofdetails in a picture, or the use ofcolor 
and motion increace the inlbrmation load carried through the communication chan- 
nels. Load is also affected by the rate of message delivery, arid the amount of redundancy 
in'the message. Too  much redundancy or tco fast n presentation can lead to an unneces- 
sary number ofstirnuli through which the human mind must sort and select. Too slow a 
presentation or  too little redundancy can lead to error and misunderstanding. 

The  information load of a messagp is related to the mcre currcnt notion of cogni- 
tive ioad. informz~tion load, however, emphasizes message structure, and cognitive load 
emphasizes the impact of the message structure on cognitive processing. The literature 
identifies three types of cognitive load. The first type, intrinsic load, is dependent upon 
the basic 'nature snd  difficulty of the material. The second type, extraneous cognitive 
load, "depends upon the way the instruction is designed, organized and presented" 
(Moore et al., 2001, p. 983). The third type, germane cognitiveload, pertains to the effort 
.that learners must exert to take the material and construct a mental schena.  Each of 
these factors is important to instructional designers, but the rnost "appropriate instruc- 
tional designs decrease extraneous cognitive load but increase germane cog~litive load" 
(Sweller, van Merrienboer, & Paas, 1598, p. 259). 

T h e  efficiency of ar,y icstructional message is to a great extent a function of the mes- 
sage's load, but when the message is transmiiied through both auditory and visual chan- 
nels, learning can actually be increased because students are using bcth auditory and 
visual working memories (Mayer, Heiser, & Lonn, 2001; Mousavi, Low, &Sweller, 1995; 
Seel, 2008). This may be especially true when related auditory and visual elements of the 
instructional message are presented contiguously (Seel, 2008). 

The Attention-Getting Properties of Messages 

Another critical message characteristic relates to those properties that attract the atten- 
tion of the learner (i.e., the receiver of the message). There are various types of attention. 
There can be both conscious and nonconscious awareness of a particular part of a mes- 
sage. There  can be partial and selective attention, and there can be arousal which is a type 
of passive attention created by reactions to  various conditions (Reed, 1988). Designers 
must be aware of all types of attention. 

Most  of the communication models we have discussed recognize the role of noise, 
those many stimuli that can confuse the receiver or distort a message. Communication 
theorists and instructional designers alike are concerned with how, in spite of such 



~loise, certain parts of a nicss:tge are ncticcd and actecl upon anti others are nlissecl. 
These selective attention-getting properties can be a f u n c t i o ~ ~  of the illanner in ~vhich 
the text or visual is preserltecl, or they call be a function of the nati11i:-of tlie content. 

C~reir~g Techniques 

Designers have traditionally used many- techniques to cue the receiver to  the important 
parts of printed messages. Cues ~vhic11 fall into these categories are designeti primarily 
to enhance quick perceptioli. Designers can literally point to the important parts of the 
text with arroLvs, or highlight the critical parts with color. They tail use bold face or 
veiy large type. Duchastel (1982) identified pr int i~ig and display techlliques (e.g., differ- 
ent typefaces, side headings, labeling, and illustrations) wllicll !~c:lp the reader to focw 
011 critical information. These are typogl-aphicnl cues. However, using white space and 
headings to highlight critical information is also considered to be typographical cueing 
(Glynn, Britton, & Tillman, 1955). Winn and Holliday (1982) have identified other cues 
that help !earners interpret diagrams and charts when they make sugges~ions such as 
arranging iayouts to reflect sequential relationships among concepts, ancl highlighting 
rnajor concept categories. 

Attention-getting elements of messages delivered in nonprint media have a!so been 
investigated. In these materials narrative text is often less important than factors such 
as sound aild animation (~hncas te r  & Warner, 1985). In multimedia messages, audio 
rar! provide verbal cues of irnporta~ictl act1 loud sound functions much as !arge print in 
ighlighting critical information. Mediated instruction allows other cueing techniques. 
'or example, Gciger and Reeves (1993) studied the role of cuts as devices to direct iele- 
rision viewers' attention from one scene to another so that they can make sense of the 
lrray of visual images. They conclude that in telcvision vie~ving meaning is dependent 
lot only Lipon the structure of the message (i.e., the cuts between the scenes), but also on 
 onv visual eiements of the message, especially :he extent to which it conforrns to viewer ' 

>ast experiences and expectations. 

Content-Genernted Atrention 

h e  past experiences of learners serve as elements of their prior knowledge and under- 
andings. When there are connections between this prior knowledge and the content of 
le message, learners tend to pay more attention to  this familiar material. This is known 
. the activation of mental schemata. (See Chapter 4.) This procedure makes i t  easier to  
-ocess the new information by reducing the cognitive load and  minimizing the stress 
1 working memory (Seel, 2008). This is a very different type of attention-getting prop- 
ty from that of using cues, one that approaches the role of arousal and motivation. 
suggests the utility of building on  the learner's existing frame of reference to enhance 
ective attention. It is reminiscent of the emphases placed on receiver attitudes, 
owledge, sccial system, and culture in the Berlo model and in the cognitive and the 
le of the configurations of meaning in the Campos model. 
This, however, does not mean that it is wise for instructional designers t o  purposely 
:lude especially interesting and intriguing material that is no t  directly related to  

learning task at hand. Such material has been called seductive details by Garner, 
lingham, and White (1989). Interesting stories, cartoons, o r  animations can actually 
rupt  learning by diverting cognitive processing to irrelevant details (Mayer, Griffith, 
kowitz, & Rothman, 2008). In othei words, the "bells and  whistles" that are now 



tec111iologic;~lly possible i n  multill~cclin ilistruction can I~econ~c  iloise (hlaycl- ct al . ,  
2001). 

.. 

TRENDS IN COMMUNICATION-RELATED 
INSTRUCTIONAL DESIGN 

Communication theory continues to in f l~~e~ lce  instructional designers, although totlay 
the more common orientation to communication tends to empl~asizc. interactio~i or 
transaction, rather than transnlission or behavior. Good designers use cstabiished Ines- 
sage design techniques in print materials as a matter ofcourse. The application ofn~essage 
design prjniiples in multimedia and web-based environments is also corrlmon, although 
there is often more experimentation with the best way to handle multinleclia e!ernerits. 
A major concern of current instr~~ctional desigrlers deals wi:h how to effectively struc- 
ture instructional messages delivered in a computer-based format. On a vely differeat 
note (and in keeping with the dom'inance of interactive and transactive con~munication 
models today), designers are rnure focused on the experiential backgro~~nds of the par- 
ticipants in the communication process, both the sender and the receiver. Theorists and 
practitioners alike are concerned with how thesefactors impact learning and meaning 
making. 

Designing iMedirrted Cornmunicatio~l 

The cuirent emphases on n:ultimedla and use of sophisticated technologies have led to 
a variety of n e ~ v  message desisn concerns. These range From facilitating online commu- 
nication among and between individuals to topics such as the debllitating impact of a 
learner's attention being split between competing bits of inforrna+;ion. 

Online Cornrnut~icr:tion 

hlediated communication currently covers a \vide range of activities: e-mail, instsiit 
messaging, chat rooms, live chat, list serves, bjogs, social neivrorking vehicles, text mes- 
saging, and cf course the cell phone: The nature of the communication channel is con- 
stantly changing. Moreover, the literature (and most informal reports from parents) 
shows that young people tend to prefer using the more interzctive and synchronous 
modes as opposed to the less interactive methods, although the preferences tend to 
depend upon whether students are interacting with peers or  relatives. For social com- 
munication, instant messaging is dominant (Quan-Haase, 2007). 

Not surprisingly, most of these new communication avenues are being incorporated 
into formal instruction, not only in traditional face-to-face instruction, but also in 
online programs and other forms of distance education. Designers of online instiuction 
are concerned not only with how these communication strategies can facilitate learning, 
they are also interested in how these activities can promote learner collatoration and 
cooperation and how they can aid students through tutoring and coaching. 

While the object of many instructors is to use the many new technologies to increase 
student communication in online settings, the more relevant question often concerns 
the nature of the communication rather than the quantity of messages. For example, 
while social interactions abound among students, only the content-related messages 
impact formal learning. kforeover, communication should be overt; lurlung in a 
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discussion does not typic'dly aid the l ea rne r . ' ~o re  active involvement helps students do  
better. Sinlilarly, the quantity ofinstructor messages to stuclents does not in itaelfincrease 
student performance. The social role of the instructor is important. Interpersonal mes- 
sages froin instructors are n~otivational and increase the students' social presence 
(Gerber, Grundt, & Grote, 2008; Visser, Plomp, Amirault, 8. Kuiper, 2002). Designers 
are sel~ct ing instructional strategies and media that facilitate communication among 
learners and promote collaboration and interact~on in spite of distance separations. 

The Split Attention Dilelnrrln 

Split attention became an important concern of teaching and learning scholars as a by- 
product of the expioration of factors that create a load on cognitive processing. While 
split attention can occur when learners must integrate information thzt is in two differ- 
ent places in a piece of instructional material, i.e., some pages removed from each other 
(Posiak & blorrison, 2008), the most common problem is when instructional informa- 
tion is presented in two different modalitics, i.e., auditory 01. visual (&layer & Moreno, 
1998). 111 many respects this is simpIy another way of exploring the issue of single- and 
multiple-channel learning. Efforts to study the split attention however, 
lead easily to examining thc related question ofhow redundarit information in both the 
auditory and visual channels impacts learning. 

In multimedia instruction redundmt information rends to be in one of tvvo fornis: ( 1 )  
a~linlations with explanatory text, or (2) animations with audio explanations. Thc cur- 
rent wisdom supports the latter approach-always presenting words as spoken text- 
because the first tactic tends to overload the visual working memoly and the learner's 
visual attention is split between reading the words and analyzing the visuals. In other. 
words, ''when they are looking at the words they cannot look at the animation, and 
when they look at the animation they cannot look at the words" (Mayer, 2008, p. 766). 
The  study of split attention has led to very concrvte principles of designing instructional 
messages in a multimedia format. 

I.earner Background and Meaning-Makizg 

In today's world, the positivi_st e ~ i e n t l t i ~ n ,  G ~ C  ivhich seeks universal generalizations, 
has lost jts broad base of support because it tends to discount the impact of culture, his- 
tory, and individual characteristics. Factors that attune instruction to unique learners 
are more important to current instructional designers. This is now the case in corpo- 
rate training, K-12 environments, and higher education. Consequently, the culture and 
distinctive backgrounds of both the senders and receivers of the instructional messages 
become central t o  the design task. 

The Impact of Culture 
Education and training is increasingly an activity with worldwide implications. This 
phenomenon is exacerbated by reliance upon the Internet as a means of delivering 
instruction which in turn allows learners to be dispersed throughout the world. Even 
local student bodies often have a large amount of ethnic diversity. Thus, the learner's 
culture now plays a critical ro1.e in the learning process. 

Culture has been defined in many ways, but most generally it is assumed that "culture 
is a manifestation of ways in which an identifiable group adapts to its changing envi- 
ronment" (Wild & Henderson, 1997, p. 183). To be more specific, culture pertains to 



factors such as customs, traditional tvnys cjf thinki~~g ant1 ac t i~~g,  socictol 1iol.lns ;~ntl  
Jnornl standards, and language and speech patterns. 

There are two major ways in which instructional designers address cr~lture. ?'hey 
either globalize (or inter~~ationalize) the instr~~ction so that the materials are in effect 
culture-free or they localize the instruction so that the neecls of 3 particular group of 
learners are directly met and the ~naterials are cultt~re-specific. I f  the g!obalization route 
is taken, then designers must avoid using techniques such as humor, acronyms, collo- 
quial language, and culture-specific metaphors (Young, 2008). The resulting instruction 
then becomes cross-cultural in nature. 

On the other hand, culture elements can become integral to the instruction. Young 
(2009) has devised an JD model that integrates cultural considerations into each phase 
of rhe I 3  process. It is a model that requires a cillturally sensitive dzsign team, inc11.1cling 
a cultural expert who represents the targeted learning community. It is a comprehensive 
rnodel that csn be used for custom development of new instructional products or for 
modifying or  evaluating existing products. Many factors are acidressecl in terrils of the 
particular target audience, including the suitability of the: 

- Content, including information that is backgroundecl (i.e., assumed and 
de-emphasized) and that which is foregrounded; 
Visual reprec;ei~ta:ions; - Instructional strategies; and 
Distribution formats. 

The target audiences are analyzed in many ways. They are considered in terms of 
elements such as aesthetics, economy, lariguage and symbolic communication, demo- 
graphics, history, and beliefs and values. Ail of these factors impact the manner in which 
learners process, understand, and interpret instructional messages. They diso influence 
the manner in which the instruct io~~ itseif is constructed since it may reflect the cultural 
orientation of the designer. 

The Impact ofAge 

Xidny fcel h a t  generational cominona~ities create a culture, and generational effects 
have long influenced communication. These effects can be quite apparent when the 
communication is through technology. Consequently, current designers are especially 
conscious of  the impact age has on learning with technology. Interestingly, gender 
effects on technology-based learning, which were once common, are seldom 
apparent in  the younger generation (Dresang, Gross, & Holt, 2007; Wang, Wu,  & Wang, 
2009). 

This  new generation is often called the "Net-Generation" to reflect their having 
been born into and grown up 1.vith the Internet. Technology-based communication 
is a regular part  of a typical day. They send text messages, instant messages, and e- 
mails. Jt is routine to use the Internet, and simulations and gaming activities are ordi- 
nary. This generation has a "novel ability to read multiples texts (e.g., words, images, 
and video)" (DeGennaro, 2008, p. 1). Moreover, through these processes they use 
these technologies to socially construct new knowledge (DeGennaro, 2008). They 
make meaning with each other and with technology. Astute instructional design- 
ers are building upon these habits by employing many vehicles of mobile-learning 



:I8 . Conini~~nication 'Theory 

(e.g., personal digital assistarits, i130tls, anci wireless computers) to make learning an  
anyti i~~e/anypIace activity. 

While older.nlult learners are less likely to gravitate to mobile-learning (Wang et al., 
2009), they can be taught to i~ se  computer-based instruction. However, in these situ- 
ations special attention needs to be given to the cognitive load of the message so that 
ivorlting nemories  are not over-taxed and pacing decisions shou!cl ideally be left to 
the learner (Van Gerven, Paas, & Tabbers, 2006). We  cannot be sure that these more 
problematic issues will continue to impact older adults and technology nse. Czaja et 
al. (2006) suggest that the technology difficulties of rnany oltler aclults may be seen as 
historical idiosyncrasies rather than evidence of sge-related decline since these people 
grew up in the time in which computers were first introduced. If this is true, as today's 
younger adults age, their behavior patterns and attitudes may well be very different from 
the previous generation. This is encouraging since technology-based communication is 
becoming thz rlorm in the workplace. 

RESEARCH, COMMUNICATIONS THEORY, 
AND INSTRUCTIONAL DESIGN 

Comn~uriications theory has a fairly robust empirical base, and its ID applications have 
a similarly firm research foundation. This research started early in the history of the field 
a11d is continuing today. Here we will provide an overview of representative research 
that  informs ID practitioners of the most important and effective applications of com- 
munication theory, and then we will suggest new avenues of research that could provide 
further support. 

ErnpiricalSupport ofCom~nt~nicatiorz T11eoryApplication.5 it1 
Instructional Design 

T h e  ID field looks to communication theory primar~!y as a guide t o  message design. The 
principles zild their supporting research address messages delivered through both text 
a n d  visuals with an  iricreasing emphasis on multimedia. Some of the ~ichest  of these 
research agendas pertain to: 

- Explorations of the impact of the communication channei (see Saettler, 1968; 
Moore, Burton, & Myers, 1996,2004); 
Typographical and visud cueing techniques (see Hartley, 1996, 2004); and 
Message structure and its impact on information processing (see Pettersson, 1989; 
Sweller et al., 1998; Mayer, 2008). 

T h e  early approaches to communication were primarily from a GST orienta- 
tion. However, much of the 'newer research is now drawing upon advancements in 
o ther  fields. For example, the new cognitive load literature is intimately involved with 
psychology and  cognitive information processing theory. Voss (2008) has constructed 
a model  of those factors that impact the design of static visual information which 
integrates research from message design, cognitive ~sychology, neurology, and 
information theory. It  is likely that others will carry on such interdisciplinary 
work. 



Given the well-establis!led tradition ofresearch in this area, there is no reason to believe 
,,, it will not  continue. W e  suspect that much of this netv research will focus o n  the new 

interactive media and online learning since these delivery formats are so  dominant  at 
this time. Not only will the rriechanics of the colnmunication process be studietl in these 
eiivironments, but  we expect to  see that rnore psychological aspects ofmediated comn-111- 
nication will be addressed. For rxample, some have suggested that online and  technol- 

. ogy-enhanced communication can be more open, and more tleinoiratic. The]-c will be 
many opportunities to study this and other hypotheses given the proliferation ofblogs.  

Another area of research recomniendations relates to the way in which neiv knowl- 
edge is acquired th ro~rgh  socie! conlmunication processes. These projects could explore 
simultaneous cornrnunication activities thitt may o r  may not involve technology. Such 
research may venture into areas such as joint problem solving, teamwork, o r  distributed 
cognition. It is also likely that the sxploration of the role oflearner background in Jevel- 
 ping or  accepting new ideas will soiltinue as education and training becor~le eirell more  
globalized. 

SUMkIARY 
C o m m u ~ i c a t i o n s  theory rvas one of the earliest parts of the ID kno~vledge base to be 
developed, and  it continues to be shaped today. This chapter has shoivn the course of this 
deve!oprnent first by exploring the e>oiution of iomnlu~l lcat ion models, and by match-  
ing  these models to  a similar philosophical e-~olution of \vnys in tvhich we have ~ l n d e r -  
stood the nature ofknowledge and meaning-makiilg. In addition we have described the 
impact of these various lines of thinking on ID practice, both  traditionally and in rela- 
tion t o  the new and  emerging emphases in ed~ication and training. Table 3.2 summarizes 
all of this material. 

Table 3.2 An Over~iew of Communications Theory and lnstrcctional Desigr; 

I. Key Principles: 
The communication process can be viewed as a matter of transmi:sicn, behz-;ior, in:e;ac:ioii, sr 
transaction. 
The typical components of the communication process are the information source, the message, 
channels (auditory and visuzl), noise, environment, in for ma ti or^ receiver (including cultural 
backgrounds and previous experiences), interpretltion of meaning, and feedback. 

2. Philosophical Emphases: The following generalizations can be made: 
- Transmission and behavioral emphases have an empiricist and/or a rationalist view. 

The interaction emphasis has a humanist view. 
The transaction emphasis has z constructivist view. 

3. Basic Researchsupport: Shannon's early channel and noise research; Gestalt research and theory 
related to perception. 

4. Early Contributors: Communication Theory: David Xerlo, Malcolm MacLean, Wilbur Schramm, 
Claude Shannon, Warre11 Weaver, and Bruce Wcstley; ID Applications: James Hartley and Robert 
Travers. 

5. ID Applications 
Culture-Based ID Models 
Message Design 
Multimedia Design 



Tabls 3.2 Co:ont~riued 

6. Supporting ID Ilescarch: Studies of: - Elemerits that direct attention in instruction (e.g. I:ra~ik Divyer) 
Multimedia message design (e.g. R i~hard  M ~ y e r )  
Single- vs. multiple-c21annel processing (e.g. Robert Travers, Allan Paiviu) 

- Studies of effects of message structure on cognitive processing (e.g. John Sweller anti colleagilcs) 

7. Relatcd Co~cep t s :  
Cognitive Load 

- Cueing Techniques 
Globalized and Localized Education and Training 

- !nformation Load 
Single- and Multi-channeled Cornmun~cation 

- Split Attention 
Visual Language and Learning - 

Comm~inication theory adds a great deal to the ID kno\vledge base, and has i~nplicr?- 
tions for each of its major domains. Table 3.3 shows the ID elements that branch o ~ l t  
from c o m m u ~ ~ i c ~ t i o n  theory and how they fit into the six domains of the ID  kno\v!edgc 
base. 

Table 3.3 lnstructiclnal Design Domains and  Elements Related to Communications Theory 

Learners and Learning Processes 
- Learner Characteristics (Attitudes, Baclcgiound, Culture, Demographics, blotivntion) 

Learning and Performance Contexts 
- Environment (Message Context, Social Systerns, Soctety, 'I'rchnology-Based) 

Physical Materials and Arrangements 

Content  Structure and Sequence 
Information and Cognitive i.oad 

- Message Structure (e.g., Vocabulay,Grammar, Visuals, Color) 

Instructional and Noninst r~ct ioj la l  Strategies 
EliminatingNoise 
Facilitating Interaction and Sociai Communication 
Facilitating Online Con;munication 
Giving and Receiving Feedback 
Securing and Focusing Attention 

Media a n d  Delivery Systems 
Auditory and VisuaI Delivery Channels 
New Technologies and Message Transmission 

Designers and Design Processes 
Message Design (e.g., Gaining Attention, Tjjographical and Visual Cues) 
Multimedia Design (e.g., Avoiding Split Attention, Information liedundancy, Sound Perception) 
Text  Design (e.g., Page and ~~~k Size, Typeface, Spacing, Capitalization) 

W h e n  you add these elements to those stemming from GST, you can see how the ID 
nowledge base is growing. This development will continue in Chapter 4, which relates 

learning theory. This is a complex theory base rooted in a long research history, one 
hich is vital to ID. 



LEARNING THEORY 

d'l~c primary purpose of instructional design (ID) is to facilitate learning and improve 
performar?ce. Thercfcre, tllevries which explain learning are extremely relevant to 
ilesigners and the field's knowledge base. Learning theory involves understanding the 
I ole of hurnar~ behavior and mental fi~nctions of t l ~ s  mind. It also prov~des noteworthy 

xpldnat~ons of both learning and performance. In this chspter we will explore: 

Several learning theories including behavioral, cognitive, and social learning 
approaches; 
The  application of learning theory to ID; and 
Empirical foundations for Irarning theory applications to ID. 

LEXRNING THEORY AND INSTRUCTIONAL DESIGN 
.4 1+L -.-- L 

~ - u ~ ~ ~ c ~ u ~ I ~  y ~ y & ~ i ~ g i ~ i ~  have b e e ~ ~  i~iterestcd in studying the process oflearning since the 
!ate 1800s, their views oflearning have evolved over the years. Early definitions primarily 
focus on a change due to certain external conditions as indicated by Hilgard (1956) who 
:rtntes that "learning is the process by which an activity originates or is changed through 
:-?acting to  an encountered situation . . ." (p. 3). Building nn early definitions, Mayer 
(1982) acknowledges experience as a key ingredient in learning. A central element in 
C I  1 irrrnt definitions of learning focus on the process of acquiring knowledge and skill (Ni 
Kc Branch, 2008) rather than on  changes in behavior. Although all of these components 
ill learning are significant, we believe that Mayer's (1982) defi~j t ion of learning is still 
reicvant today; 

<' Learning" is the relativelypermanent changein a person's knowledge or behavior due 
t o  experience. This definition has three components: (1) the duration of the change 
is long-term rather than short-term; (2) the locus of the change is the content and 
structure of knowledge in memory or  the behavior of the learner; (3) the cause of the 



change is the lcarrler's expel-i?nce in the e~ivil.ollment rather than fatigue, motivation, 
drugs, physical collclition, or psychological intelvention. (p. 1040) 

While there are definitions of learning that reflect other points of view, in this chapter 
we will explore behavioral, cogilitive, 2nd social learning theories within the framework 
of the Iv1a;ler definition. In acldition we will discuss ID applications stemming from each 
of these theories. 

Behavioral Leanling Theory 

Behavioral psychologists view learning as the ability to perform new behaviors; they 
focus o n  a stimulus-iesponse approach to learning. Actions may be established by a 
researcher or, in ayplied situations, by a facilitatcr, teacher, or instructional materials. 
In ~hese  learning situations, there is an effort to create co1ldi:ions which will enable the 
learner to derrlonstrate desired behaviors and perform them over a period of time. 

Here we will surrlnlarize the major principlcs of three key behavioral theories and then 
discuss their importance to ID. These theories are confiectionis~n, classical conditioning, 
and operant conditioning. 

Conncctiorlism 

One of the original stimulus-response theories was developed by Edward L. Thorndike. 
FIis theory tvas a type ofbond psychology, typically called connectionism. He saw learn- 
ing as a trial and error process. One learns by making a response, receiving reinforce- 
ments if it is correct,' and thereby making a connection.. 

Thorndike's most f2rnous experiments dealt with hungry cats. The cats were placed in 
3 closed box with food outside. The objective tvas for the cat to discover how to open the 
door in the box and find the food. At first, the cat's behavior was random and time con- 
suming; however, aiter accidentally f i n d i ~ g  the solution, later trials were much shorter 
(Guthrie, 1960). Results fronl these studies formed the basis of  hornd dike's theory of 
connectionism. 

There are three major laws in this theory: the laws of effect, readiness, and exercise. 
The law of  effect basically indicates that once a connection is made, the strength of that 
conilection is dependent on what follows. A reward will strengthen the behavior, making 
it  habitual, and a punishment will weaken the behavior. Thorndike thought that rewards 
were much more important than punishments (Mowrer, 1360). 

The  law of readiness indicates that if an organism is prepared for action, it will behave 
in a manner that maintains the connection. Thus, making a connection tvill besatisfylng. 
But ifthe orga~lism isnot ready, the conneciion will become annoying, and the organism 
will do  things to eliminate it. This is not like reading readiness, because it has nothing to 
do with having the necessary prerequisite skills or being mature enough. Rather, it is a 
j:~hysical readiness for action (Botver & Hilgard, 198 1). 

Finally, there is the law ofexercise. This relates to strengthening.connections through 
3ractice and weakening other connections through disuse. The law of exercise has impli- 
:ations for the use of practice and the concept of forgetting. Thorndike emphasized the 
mportance of practice followed by rewards for a correct response. Thus, his laws of 
ffect and exercise are related. Thorndike put no  emphasis on the role of meaning or  
nderstanding. His work concentrated on ways of increasing the occurrence of certain 
?k?.viors, and  understanding how they occurred (Bower & Hilgard, 1981). 



. Ivan Pavlov was one of the first true behaviorists. In studying clogs, he looked for situll- 
tiol:s in which one could produce a natural response (i.e., salivation) by using an unre- 
latecl stirnuius (i.e., light). 'Ibis phenomenon occurred after the unrelated stinlulus hacl 
been combined for a period of time with food-n more natural elicitor of the desired 
response. In a nornial situation, the natural response (i.e., salivation) is the uncon- 
ditioned response to the unconditioned stirnulus (i.e., food). However, the natural 
response can beccme a conditioned Iesponse i f  paired often enough with a conditior:ecl 
stin~ulus (i.e., light). 

There nre many aspects to Pavlov's ideas based on  his classical contlitioning expcri- 
n~ents .  Three of them will be discussed here: reinforcement, experimental extinction, 
and generalization. Reinforcerr~erit occurs when the probability of a response (as mea- 
sured by its frequency or speed) is altertd by a stilnulus provided by an experimenter. 
Positive reinforcement is when the provision of a stimulus increases the probabi!ity of a 
desired response. Negative ~.eInlorcement, on the other hand, is when the removal of a 
stimulus decreases the probability of an undesired response. 

Experimental extinction occurs when reinforcement is disco~~tinued and the condi- 
tioned stimulus is presented alone, without the u~lconditioned stimulus. In the salivat- 
ing dog example, experimer~tal extinction is achieved by dropping.the unconditioned 
stimulus (i.e., food) until the conditioned response (i.e., salivating to the light) no ionger 
occurs. A phenomenon which routinely occurs in this situation has beer1 labeled "spon- 
taneous recovery". In other words, the conditioned respollse can suddenly r e a p p ~ a r  w i ~ h  
120 prompting. Extinction is not a case of forgetting. The response is weakened consider- 
ably, but can reoccur (Bower & Hilgard, 198 1 ). 

Generalization cccurs when the eliciting properties of one stimulus are talten on by a 
similar stimulus. In Pavlov's studies, once a dog learned to salivate in response to heal-ing 
a certain sound, it would salivzte when a similar sound was presented. Generalization 
means responding the same way to similar ztinluli (Woolfolk, 1998). 

Operant Colzditioning 

B. F. Skinner is considered by many to be one of the most influential psychologists of the 
twentieth century. He continued the development of theor\/ related to stiinuius-response 
a n d  reinforcement by focusing on operant conditioning-manipulating variables in an  
effort to identify, predict, and control behavior. The goal of operant conditioning is to 
strengthen a response by following it with reinfsrcement. 

Some of the most ii-cportant aspects ofskinner's theory relate to the role of reinforce- 
m e n t  in operant conditioning. Similar to Pavlov, Skinner 2lso distizguishes between 
positive and negativereinfercement. For example, food and water are positive reinforce- 
m e n t  for a deprived organism. Providing this type of stimu!us will increase the chance 
that the desired behaviors will recur. A loud noise and extreme heat or  cold are examples 
of aversive stimuli. Removing such an aversive stimulus will likely increase the probabil- 
ity tha t  a desired behavior will occur. Punishment is not negative reinforcement. 

Reinforcement of operant behavior is not always consistent over time (Bower & 
Hilgard, 1981). Casinos are an excellent example. Players know that they will not win 
every time they put  money into a slot machine. However, slot machines are programmed 
so that the schedule for administering money (i.e., intermittent reinforcement) has an 
impact  upon conditioning and the resulting strength of the response. A player will win 



nloncy enough to co:;tinue the game. Skinner's principle of t i ~ n e  intervals explains 
this situation. There is a relationship between time intervals urhich separate the rein- 

, , . forcernent (i.e., how often the slot nlachine gives money) and the resulting behavior 
(i.e., continuing to play the slot machine). Intermittent reinforcement tends to lead to a 
continued response. 

Extinction ultimately occurs when the reinforcement that has maintained the behavior 
s in~ply stops (Driscoli, 2005). In the casino example, if the slot machine stops delivering 
money the player will eventually stop playing. Skinner concluded that if the goal is to elim- 
inate a response completely, punishment i: not the most effective technique. In the casino 
exarnple, yelling s t  the playel to stop playing woilld be an ineffecthe way to eliminate the 
behavior. Eliminating the reinforcement (i.e., the money winnings) is a more effective way 
to achieve the desired behavior (i.e., the player stops playing the slot machine). 

Xno ther important area of Skinner's theory is [he notion of shaping (Borver & Hilgard, 
1981). In working with animals, Skinner trained some to press and hoId down a lever 
with force. First, he rewarded the an r r a l  with fcod for any !ever-press. Then he rewarded 
only those presses which successively exceeded that force. The result was the extinction 
of  weaker presses and the strengthening of forceful ones, thus shaping the behavior. 

Instnrctionnl Desig~r Applicntioris ofBehnviora1 Learning T1ieory 

Skinner's concIusions related to operant conditioning, reinforcement, time intervnls, 
extinctior,, and shaping have been applied to many practical situations and in numerous 
instructional contexts. According to Driscoll (2007), "The princ~ples . . . that Skinner 
and  his disciples investig~ted in their research and tried out in instructional applications 
have had significant impact o n  the ID field" (p. 38). Here we discuss several applica- 
tions ofbehavioral learning theory to ID, including teaching machines and programmed 
instruction, task analysis, behavioral objectives, practice and feedback, and behavioral 
fluency. 

Teachixg 1bInch ines and Programmed Instruction 

'The introduction of Skinner's teaching machines in the 1950s was an early application 
o f  the behavioral principle of  shaping. Tezchicg machif ics icqiiire siiidents to work 
through a series of small frames of instruction that are sequenced in a prescribed order 
and  to  compose responses to practice items related to the content (Skinner, 1958). A 
correct response allows students to go to the next step in the sequence, while an incorrect 
answer requires them to  repeat the frame. 

Teaching machines led to the developmeat of ~ r o g r z m m e d  instruction. These pro- 
grammed materials included: (1) content broken into small, carefullydesigned sequenced 
steps; (2) active participation where learners compose a response, rather than selecting 
it f rom among alternatives; (3) immediate feedback to shape and maintain the learner's 
behavior; and  (4) learner control of  the pace of instruction. Skinner called these materi- 
als programmed instruction (Reiser, 2007a). 

According to  Heinich (1970)) "Programmed instruction has been credited by some 
with introducing the systems approach to education" (p. 123). Furthermore, Lumsdaine 
(1964) indicates that Skinner's work on programmed instruction inspired many psy- 
choiogists to  become interested in  the practical problems of  instruction. Programmed 
instruction follows an empirical approach to analyzing instructional problems. This 
principle is followed today when instructional designers conduct task analysis. 
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7'11Sk lit~c-llysis 

Behavioral learning theoiy is applied to ID to analyze the ti~sks r! student unclertakes 
to reach an insti-uctional goal. According to Jonassen a ~ i c l  Hannuln ( ! 3 8 6 ) ,  "In some 
contexts, task analysis is limited to developing an inventory of steps routinely perforimed 
on a job" (p.2).  Also known as procedural analysis or job analysis, the product of a task 
analysis is a list of the observable steps and the skills r equ i r~d  at each step (Gagni,  I3riggs, 
&Wager, 1992). Thus, a task analysis includes the identification and breakdown of tasks 
that Inust be learned anci the description of the overt behaviors needed to perforrrl those 
tasks. 

Designers use task analysis to cleconstruct the steps invol.i~ed in performing a task. 
Once the desired task is identified, each step leadiilg to thct task must be determined. d l  
of the steps reqnired to perforrn the desired task are documented and listed in a sequen- 
tial rnancer. Following a systenls approach to ID, the output of task analysis serves as an 
input for developing behavioral objectisres. 

Behavioral Objectives 

Behavioral objectives are precise statements written in measurable terms that describe 
what learners are expected to do afier instrsction (Mager, 1962). Objectives are state- 
ments of learning outcomes that typically include three components (Dick, Carey, & 
Carey, 2009; Smith & Ragan, 2005). The first part is a description of an observable behav- 
ior using an action verb (e.g., interpret, establish, negotiate). The second component is 
the conditions under which students exhibit the behavior. Conditions often include the 
tools or information learners will be given when they demonstrate the behavior (e.g., 
technology, measurernent instruments, job aids). The final pait is the standard or cri- 
terion which describes how well the learner must perform the task (e.g., accuracy, time, 
numbzr,of correct responses). Most instructional designers create objectives fnllorving 
this app;oach. It stems directly from the behaviorist emphases on observable perfor- 
mance rather than on learning processes. 

Practice and Feedback 

The law of exercise, which suggests that connections are strengthened through practice 
a ~ c !  ..~:ezker,ec! :hr~r;gh dijiise, has important implications for the design of instruction. 
Most systenlatic ID  models include the element of practice. As Driscoll (2007) states, 
". . . spzcifylng desired behaviors as objectives points out the need to ensure that learn- 
ers have sufficient opportunities to practice these behaviors as they learn" (p. 38). Dick 
et al. (2009) suggest that designers can enhance learning by providing practice activities 
that are directly relevant to  objectives. Research consistently shows that practice coupled 
w t h  feedback has a strong impact on learning. (See Chapter 7.) 

Early notions of feedback were influenced heavily by behavioral learning principles 
suggesting that feedback was essentially the same as reinforcement (Driscoll, 2007). 
But as Kulvavy and  Wager (1993) indicate, "The feedback-as-reinforcer position . . . is 
basically illogical, supported virtually by no  data, and has rarely been directly espoused 
by Skinner himself' (p. 4). This suggests that using feedback as a reward o r  motiva- 
tor during instruction has IittIe impact on  learning. However, when feedback is used 
correctly, it can provide information to learners. From a behaviorist point of  view, 
iriformation feedback provides learners with verification of results (Kulhavy &-Stock, 
1989). 



Bell~zvioral Fluency 

To some educators, learning goals encor~~pass more than simply acquiring nelv behav- 
iors. Instead these behaviors need to be performed at a minimum rati. 'rhis is known 
as behavioral fluency. Behavioral fluency is the combination of accuracy plus speed that 
characterizes competent perforrrlance (Binder, 1996). Fluency-based education strives 
for automatic or second-nature performance outcomes (Haughton, 1972). Research on 
behavioral fluency suggests that learners who achieve appropriate frequencies of accu- 
rate performance are more liltely to retain what they have learned, be resistant to distrac- 
tions, and be more likely to transfir their learning to other situations (Binder, 1993). 
The acror,ym REAPS (retention, endurance, applications, and performance standards) 
is used to describe the compo~en t s  of behavioral fluency (Binder, 1396). Designers use 
REAPS principles when the content requires bcth accuracy and speed as measures of 
successful performance. These ID principles once again emphasize the importance of 
practice (Binder, 1993) 

CognitiveLearning Theory 

Cognitive psycho!ogy has a different theoretical orientation than behaviorism. The 
original purpose of the cognitive revolution was to bring the "mind" back into the 
h u ~ n a n  sciences (Bruner, 1990). Thus, the tenets of cognitive psychology are based 
on  how individuals obtain, process, and use information. Cognitive learning theory 
focuses on explaining the cognitive structures, processes, and representations that 
msdiate instruction and learning (Smith S( Ragan, 2005). Cognitive theorists believe 
the learner's mental processes are the major factor in explaining learning. The ways 
that iearners process and apply informztion changes one's thoughts and internal mea- 
tal structures. Here we will examirie three cognitive orientations: Gestalt theory (a  link 
between behavioral and true cognitive theory), informaticn processing theory, and 
schema theory. 

Gsta l t  Theory 

Oae of the early movements to offer alternatives tc the stimulus-rzsponse approach to 
!ezrning started in Germany in the first part of the twentieth century. Max Wertheimer, 
Wolfgang Kohler, Kurt Koffka, and Kurt Lewin were the leaders of what became known 
as Gestalt theory. Gestalt means "both shape or form and entity o r  individual. . . Gestalt 
psychology is the study of how people see and understand the relation of the whole 
to the parts that make it up" (Winn, 2001, p. 82). Instead of seeing behavior as iso- 
lated incidences, Gestalt psychologists believe that an individual always reacts in a total, 
well-organized response to a situation (Mowrer, 1960). Furthermore, central thinking 
processes account for more behaviors than simple stimulus-response activities. Thus, 
Gestalt theory was one of the very early cognitive learning theories, and an important 
forerunner of information processing theory. 

Some of the concepts in Gestalt theory apply directly to learning. These include the 
laws of similarity, proximity, and closure. These laws explain perceptual principles of 
organization that describe how learners recognize and remember various aspects of 
instruction. In addition, they also explain what learners tend not to notice or  remember. 
The law ofsimilarity states that items with similar features (such as similar color or  form) 
tend to be grouped together in our minds. Thelaw ofproximitystates that elements with 
close proximity to one another also tend to form perceptual groups. Finally, the law of 



closure refers to the act of mentnlly completing a k~liysically incon-lplete o b j c c ~  ( I j c~ tve r  
& Hilgard, 1981). Since closeci figures are more stable, learllers tend to ren~ernber open 

,. - figures as instead being closctl. 
Gestalt principles explain symnietly and perceptual organization as enlergerlt prop- 

erties similar to the concept of the whole ns being greater than the inclividual parts. X 
mprnory trace is one example of symmetry and p e r c e p ~ ~ ~ a l  organization. I t  is a change 
in the memorysystem resulting from perception and encotling of inforn~ation (Weiner, 
1966). Information stored in memory, such as concepts and ivol-rls, are repl-esented as 
bundles with attributes or features called trace elenlents. Memory 11-aces rcpr-esent a past 
event in the present and tend to be reproduced differently from the criginnl. When a 
learner reca!ls something frorn the past, it is retrieved from n;emory, and the learl~er 
may restructure o i  remember things morc organized than originally presented. Learners 
will systematically and progressively niove toward a "good" gestalt. They may make the 
memory more uniform, sharpen or highlight important details, or normalize the mem- 
ory into something familiar. 11 trace is "a 'cognitive blueprint' that specifies the condi- 
tioils under which the recollection of the event will occur" (Tulving & Watkins, 1975, 
p. 262). 

It~forrnntion Processing Theory 
Tnforrnation processing theory is based upon the view of the human rnir~d operating in 
much the same way as a computer: taking in data, then ana!yzing, storing, and retrieving 
it.  ere we explore learning and h r ~ w  the mind operates horn this position. 

ivlemor)., according to See1 (2008), "is the mental faculty of retaining and recalling 
past ex'periences"- (p. 40). From the information processi~g vantage point, there are 
at least three different types of memories, each of which serves a different filrlction in 
the learping process (Atkinson & Shiffrirr, 1968). These three memories are shown in 
Figare 4.1. 

Sensorv memory is the first stage of information processing (Driscoll, 2005). 
Information is received here in cithcr a :risual or an auditory form. The information that 
comes inio the sensorymemory is heid for a brief time, just long enocgh for one's atten- 
tion mechanisms to determine i i the information is relevant, or if it shculd be ignoi-ed. 

MEMORY 
(visual and 
auditory) 

- 
Figure 4.1 The Memory System from an Information Processing Viewpoint. 

Note: Adapted from The Theoreticaland ConceptualBases oflristructional Design by R. Richey, 1 986, p. 68. Copyright 1986 
by Rita C. Richey. Used with permission. 



If the information is attended to, it moves to the seconcl type of memory: working 
memory. Here information is orga~lizecl and held on a short-term basis. The time infor- 
nlation is held in working memory is determined by two things: the amount of inforrna- 
tion being stored and the rehearsal process. Working memory has a limited information 
capacity. According ta  long-standing research, only seven, plus or  minus two, chunks of 
information can be retained in working memory a t  one time (Miller, 1956). Thus, infor- 
matioil in working memory can be replaced by new inconling information if the load 
capacity is exceeded. Information is constantly moving in ancl out of working memory. 

While information is being held in working memory the learner engages in the process 
of rehearsal. Rehearsal facilitates information storage and recall. It also can create ne\v 
cognitive structures leading to a more efficient long-term memory (Ericssor, & Chase, 
1982). If the learning situation demands instant recall, more rehearsal is needed. This 
includes activities which help process material into active working memory to facilitate 
deeper processing for recall. Rehearsal readies information for immediate recall, as well 
as organizes it for transfer to long- term memory-the third type of memory. 

The information in long-term memory is commonly considered to be that which has 
been learned and can be retrieved on demand. Long-term memory can be consciously 
controlied. The information stored in !ong-term memory, however, must be meaning- 
fill. One of the goals of ID is to create instruction that assists learners in making sense of 
information so that information call znter and be retained in long-term memory. This 
process involves the use of mental schema. 

Schcrna Ilzeory 

Schema theol y focuses on :he construction of mental schema o r  data structures that rep- 
resent generic concepts (Smith & Ragan, 2005). ii schema exists in long-term memory 
a n d  refers to how our knowledge is organized in memory. The notion of a mental schema 
is critical to understanding cognitive theurj. Through the iise of a schema, learners 
are able to attend to or  activate certain parts of memory. '2 schema aids in compre- 
hension, storzge, and retrieva; of new kr,owledge. It also aids perception by facilitating 
selective attention, comprehension, and recall by facilitating a p  orderly search cf  one's 
memory. 

Learners organize existing knowledgc into scherrla structures, and then use these 
existing structures tc assist them in making sense of new information. Piaget suggest: 
that  human development is characterized through acquiring and modifying schema 
(Ginsburg & Opper, 1979). He ma i~ ta ins  that schema determine5 how people react to 
events and reflect the individual's total knowledge. As new information is stored in pre- 
viously formed schemata, they are constantly restructuring and redeveloping, changing 
h o w  learners see and interpret the world. 

Information is used to create a new schema or modify existing schema. Rumelhart 
a n d  Norman (1978) outline three methods to create or modify schemata: 

* Accretion-an abstract concept is added to a n  existing schema connecting to that 
schema without altering its essence; 
Tuning-an existing schema is modifiedslightly to better conform to existing 
experience;and ': 
~ e s t f i c t u r i n ~ - t h e  creation of a new schema which substitutes o r  incorporates 
old schema. 
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i n  ID, the !lse o f  c,xtc.lisive practice ;~ssists learners in  ncquiring and  nlteri~lg ssht.mntn 
: i ! ~ c i  :!jiuws for their use in subsrquent learning. 

!-Jere we discuss the cognitive design strategies that facilitate the storage and retrieval 
:,f information, including message design techniques, and instrilctional strategies siicll 
;is rehearsal, chunking, mnemonics, and the use of advance organizers. In addition, we 
:iiscuss tlle use of cognitive task analysis, a cognitive design process. 

Message Uestgn Strategies 

, c :  the lessons of ccgnitive learning theory rel'lte to how good jn~truct ion can 
I trcl t n t t~n t ion  and facilitate recall. Bullding upon Gestalt principle;, designers ~vill 

;:I! ,;ht an inhelent order and organization in the lesson. This conceptual struc- 
.,:<i, in establ~shing and preserving accurate memories of the instruction. lv!oreover, 

' extt,nt to which this structure is consistent wit11 learner past experiences, the mare 
.ly it 1s to aid learning. However, the structure of instructions! materials can also 

.r, Ie physical elements that aid perception and then in turn mem0r.y. For example, color 
,diilg techniques and syrnmetrjcal and balari~ed visuals often serve this purpose. The 
neral appearance of the textbook page or the computer screen often impacts learning 

more thnn the individu'll parts of the presentation. 

Rehearsal 

Cj i l  . of the goals of rehearsa! is to reiale learners' prior experiences and knowledge 
I:;tc>r::d in long-term memory) with new information in working memory. Learners 
: ,  ! -  -,revioil:; knowledge ofa topic can recall many things froin long-term memory that 

. i ,!p,thcrn process the new information. Learners with littlc prior knowledge, how- 
, e l ,  <.an only make a few of these connections. Instructional designers can incorporate 

-\;l!tiple.reliearsal strategies in a lesson, such as repeating key ~ o i n t s ,  providing ques- 
: i \ i !s  and answers, predicting and restating, reviewing, and summarizing. Study skill: 
rlcll as note taking, undcrliriin,~, an3  using study guide questions can also facilitate 

: ehearsal. 

Chunking 
: Inly a limited amount of information can remain in  working memory, bu t  there is a 
)i:ocess fcr increasing this amount: chunking. We have previously cited the classic Miller 

i!:.iy (1956).shorving that seven (plus or minus two) items are typically held in work- 
:(:!;'; rnernoiy. While this principle is still appropriate, the amount of information in a 

. , 

: ::. ,i<: i tcr :~ car1 be altered by chunking, o r  grouping, similar information. For example, 
: Li  .:.inbiii.ing each individual number of a phone number such as 5513628943 may be 
i'1i;i::lllt. Howwer, if you chunk first the area code numbers (551), then the exchange 
;. i (  . I ,  finally the last four numbers (8943), it will be easier to hold this number in 
- i  i .  ... i:il; ii\i:l~loly just long enough to dial the number. Miller (1956) refers to  this pro- 
cev: .:. i.ci:oding the information. 

7'0 oroinott: efficient learning and long-term retention, instructional designers can 
cre;!!.c :,\aterials that incorporate recoding activities which recognize the standard capac- 
:: ~ , : 

<;. ;:rnrt-tcrm memories. For example, a designer is creating instruction that teaches 
how i i ,  u?cr.ite a piece of equipment that requires 15 steps. The designer can chunk the 



steps illto three logic;~lly nL1mzcl g ~ o u p s  ~ v i t l n  five steps i l l  eacll group to ass~st  learners in 
retrieval. 

2 .  

Mnemonics are another usefili techniqi~e for pronloting information storage and 
retrieval. Learning what may appear to be unreIated information will make more sense 
when connecting it in a memorable fashion. A mnel:lonic provides a retrieval cue for 
factual i~~ fo rma t ion  (Kilo & Hooper, 2004). For example, ~'Inen given i!ie task oflearning 
the nannes of the Grent Lalces, a l tarnrr rnay us? the word "HOivlES': (Huron,  Ontario, 
A/lichigan: Erie, and Superior) to help niake the names of the lakes x o r c  mezniingfu!. 
The word "I-IOMES" is familiar, and rnakes logical sense to learners, thus allolving 
them to recall the names of the Great Lakes. 'Through the use of mnemonics, instl.uc- 
tional designers can facilitate the use of cues to retrieve information from the learuer's 
relatively permanent memory storage. blnemonics provide a substitute for rote m e ~ n o -  
rization. 

Advance Organizers 

Advance organizers are introductory materials that are presented at a higher level of 
general i~at ior~,  si~xplification, and compiehensiveness than the learning content itself. 
The  advz.nce orga~iizer is presented prior to the material to help bridge the gap between 
~ v h a t  learncrs know and w h ~ t  they need to know when learning the material (Ausubel, 
1978). The construction ofan organizer depends on the nature of the  content, the age O[ 

t h e  learner, and the learner's prior knowledge of the information. It is an ovcrview or i~ 

surnrnary presentation of the prjncipal ideas, omitting the specific details in the learning . 

material itself (Ausubel, 1978). 

Cognirrve Task A7lcrlysis 

With the current dominance of cognitivism in ID, the task and learner analysis coni- 
ponents of ID models were expanded (Saettler, 1990). Rather than focusing only on 
observablz tasks to be per formed, instructional designers began to use techniques for ana- 
lyzing the nonobservable and mental tasks that will be taught. According to Schraagen, 
Chipman, and Shalin (2000) cognitive task analysis "is the extension of traditional task 
analysis techniques to yield information about the knowledge, thought processes, and 
goal structures that underlie observable task perf~rmance" (p. 3).  

For example, if a design praject focused on employee coaching techniques, the 
designer would document the steps managers must perform in a coaching session. In 
addition, the mental tasks the manager would perform while coaching the employee 
would also be documented. These tasks could include on-the-spot decision making and 
problem solving. Emphasizing both the cognitive and the behavioral aspects of a task 
can lead to more comprehensive instructional goals and objectives and can also assist 
designers in explaining the reasoning behind learner performance (Smith & Ragan, 
2005). 

Social Learning Theory 

Social learning theory expands notions of learning by focusing on the impact of the 
social environment. Here we will explore this theory through the work of J. B. Rotter 
and  iilber t Bandurs. 



J. B. Iiotter (1954) 111aintains that "the rnajor or basic modes of behaving are learned 
in social situations . . ." (p. 84). f-Ik'iheor~y of social learning inclutfes f o ~ l r  main vari- 
ables: (1) behavioral potential, (2) expectancy reinforcement, (3) reinforcerrlent value, 
and (4)  a psychological situation (K~t t e r ,  Chance, Pc Phares, 1972). Behavioral poten- 
tial is the probability that a person will act in ccrtain ways depending on the situation. 
This includes observable and nonobservable behavior. Expectancy reinforcement is the 
individual's belief that a specific behavior lvill likely lead to a p3rticular reinforcement. 
Reinforcement value relates to how much a pel-son values an outcome relative to other 
possible outcomes. The psychologicai situaticil includes the coctext of the behavior, 
focusing on how an individual views a particular situa~ion;  his in turn affects reinforce- 
ment value and expectancy (Pintrich & S c h ~ ~ n k ,  2002). 

Social Cognitive Theory 
Rotter's work was the forerunner ofsocial cognitive theory, an expansion of social learn- 
ipg theory that focuses on obsel-vational learning (Bandura, 1997). Bandura and his 
colleagues discovered that a child will irnitate the behavior performed by an adult i f  
the adult was positively reinforced for that behavior. As stated by Burton, Moore, and 
Magliaro (2004), "virtually all leal-nirlg phenon~enon resulting from direct experience 
occur on a vicarious basis by observing other people's behavior and its consequences for 
them" (p. 12). 

A basic assuniption of social cognitive ;hecr-y is that learners draw out intormation 
fro111 observirlg the behaviors of othel-s, and the11 ill?.ke decisions about which of these 
behaviors to accept and perfor!n. This observational and decision-making process is 
critical in acquiring and performing nelv behaviors. Bandura (1978) explains that learn- 
ing possesses three factors: be!lsvior, the environme~! t ,  and the internal events that influ- 
ence perceptions and actions. A three-way interlocking relationship exists anlong these 
three factors. 

Social cognitive thecrists maintain that learning and performance are two separate 
events in that individuals mzy acquire internal codes cf bchavior that they may or n1ily 
not  perforril later. Learning is the acquisition of symbolic representations in the form 
of verbal or visual codes that serve as guidelines for future behavior. Visual codes are 
abstractions of the distinctive features of events silch as activities, places, and objects, 
which could include a great deal of information (Bandura, 1986). 

Social cognitive theory includes four components: (1) t he  behavior model, (2)  the 
consequences of the modeled behavior, (3) the learner's internal processes, and (4) per- 

- ceived self-efficacy. The function of the behavior model is to transmit information to 
t h e  learner. This information can serve to strengthen or weaken the learner's existing 
tendencies to  perform particular behaviors or to demonstrate n e v  patterns of behavior 
(Bandura, 1973). 

Similar to operant conditioning, the consequences of behavior. areessential to learn- 
ing in  social cogilitive theory. Consequences can be vicarious or s'elf-imposed. When a 
learner observes a model being positively reinforced for a particular behavior, he or  she 
may vicariously experience positive reactions. Self-reinforcement, however, is delivered 
by the  learner as a resdt  of his or  her  own behavior. Learners tend to establish their own 
performance standards;. they respond to their own behavior in self-rewarding ways if 
they meet thcse standards or  they can be critical if their performance fails to meet their 



standards. 'l'hese self-imposed consecluences operate in conjunction with external con- 
sequences (Gredler, 2C01). 

Cognitive processes play an important role in social cognitive theory. The learner's 
ability to code and store experiences in syn~bolic form ancl to represent future conse- 
quences in thought is essential to the acquisition anti modification of human behavici-. 
Cognitive processing of events anci potential consecluences g ~ ~ i d e  the learner's behav- 
ior. There are four component processes responsible for learning and performance 
(Bandura, 1977a): 

Attention-nocicing the critical factors of the modeled behavior; 
Retention-coding and transforming modeled inforination for storage arid 
rehearsing and encoding it into memory; 

- Production-translatiilg visual and symbolic conceptions of modeled events into 
behavior; and 
Motivation-performing valued activities an(! thase ~ v i t h  expected positive 
consequences. 

Perceived self-efficacy is the learner-'s belief i ~ i  his or her capabilities to successf~!lly 
manage situations that may include novel or  unpredictable elements. Research i1:dicates 
self-efficacy is a basic determinant of ledrncr behavior; the greater people perceive their 
self-efficacy to be, the moi-e active arid longer they will persist in their effort to !earn 
(Liaw, 2C02). 111 other words, self-efficacy is the individual's confidence in her or  his 
ability t~ perform a specific task. 

Social cognitive theory states that the essential factor in achieving co~nplex  behavior 
is the individual's self-regulator)- system (Bandura, 1966). This includes standards for 
one's behavior, self-observation, self-judgment, and self-reaction. It is important to have 
learners set goals and coinpare their perfornlance with those goals. The development of a 
self-regulatory system also relies on learner behavior, ihe environment, and the internal 
events that influence yercepticns and actions (Bandura, 1978). 

Instructionai Design Ap?lications of Social Letrrning T h z o y  

Principles of social learning theory have implications for designing instruction.. These 
include using appropriate models and establishing valce and sejf-efficacy. 

Using Models 

Teachers, peers, fe1lo.w workers, and others can serve as live models in learning and per- 
formance settings. A noteworthy application of social learning theory in ID is the use of 
symbolic modeling. Symbolic models such as pictures, cartoon images, and avatars are 
used frequently in electronic media. X symbolic model in an electronic source can be 
viewed multiple times depending on student needs. 

Both live and symbolic models can teach abstract cognitive rules, problem-solving 
strategies, and sequences of integrated motor skills (Carroll & Bandura, 1982). I n  either 
case, it is critical that the model be credible, respected by the learner, and someone with 
w h o m  learners can identify. Learners must also see the model's behavior as being either 
reinforced or  punished (Martin & Briggs, 1986). 
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Instructional ilcsigners slioulci atteliipt to establijli leal-ner expectancy for positive out- 
comes, thus increasing student attention to the learning task. If a st~;clent perceives that 
perfor-~i~ing iveil in an instructional eve:lt will result in positive results, lie or  she may 
~ l ~ e  greater value on the event (Bandura, 1977b). It is also important for designers to 
establish the value of learning something new (Keller, 1983). 

Designers should also faci!itate a learner's sense of personal efficacy. Self-efficacy can 
be increased by giving stuc!ents the opportunity to observe tlle success of peers \vho pos- 
sess similar abilities. This can be done by designing collaborative learning activities, such 
as peer tutoring or discussion groups, where learners work together. 

The Philoscphicnl Orientntions ofLenrnilig Tlzeo~y 

The philosophical principles guiding most learning theory center primarily on empiri- 
cism, sometimes known as scientific empiricism. Ernpiricis~ri, 2s previously discussed, 
views knowledge as being external to the learner and relies on observation and verifica- 
tion to determine reality. (See Chapter 3.) This directly aligns with all of the learning 
theories discussed in this chapter. Behaviorism, cognitivism, and social learning theory 
were all established via ernpirical research and the positivist tradition. Even though these 
theories project different explanations of the learning process, they ali are rooted in the 
notion that there is a11 objective truth. Knotvledge is factual in nature. Hence, there was 
often an attempt to establish laws, such as the Gestaltian Law of Good Fit or Thorndike's 
Law of Exercise. Such laws were verified by well-replicated research. Scientific attitudes 
tend to take prececience over logic and reasoning, although they did have a role in theo- 
rizing. The information processirlg model, for example, is funclamentally a product of 
logic and there is a wealth of research to support it. 

Social learning thcury, however, also reflects another philosophical orientation. I t  is con- 
cerned with the individual's internal conditions as they relate to self-efficacy, and as sudl  
it reflects thc princip:es of humanism which emphasize human motivation and feelings. 
Humanists focus on the individual as the center of intcrest and one's abilit;. to become a 
whole person through active engagement irl the world jiacey, 2005). The attempts to avoid 
feelings of f a h e  (Atkinson, 19661, the wish fnr feelings sfcn_mn~+pnrp -Ar------ 3-d zchievement 
(Atkinson & Raynor, 1974), and the need for affiliation (Pintrich & Schunk, 2002) are 
examples of an individual's emotions and feelings that affect one's self-efficacy. Educators 
acknowledge that learners' feelings influence their ability to learn, and learner attitudes 
and values must be considered when designing instruction (Weinstein & Fantini, 1970). 

TRENDS IN THE APPLICATIONS OF LEARNING THEORY TO 
INSTRUCTIONAL DESIGN 

Learning theory remains a significant element in ID practice, especially as it guides 
designers in the selection of instructional solutions. Today, there is less focus on 
behavioral principles and a greater recognition of a broad range of factors involved in 
the learning process. Recent developments include the expansion of learner and envi- 
ronmental analysis in an  effort to account for the impact of the learning and perfor- 
mance environments. We will briefly describe hvo trends in the applications of learning 
theory t o  ID: contextual analysis and the first ~r inciples  of instruction. 



Coiltext and environment issues are becoming increasingly iniportant in ID, rvhizh is 
now moving beyond the traditional con ten; ~ e ~ l l ~ l ~ a s i s  (Tiichey, 1995). -This coiricides 
with learning theory and research recognizing the irnyortance c f  learner attitudes, ~no t i -  
vntion, and  behavioral modeling in cognitive processiilg. It also reflscts society's need tn 
dernand transfer of traiaing, especially in the workplace. Context "is a ~nultilev,-1 body 
of factors in learriing and ~;erforrnance" (Tessmer c91 riichey, 1997, y. 87). Context influ- 
ences learning and yet until recently, contextual analysis h;ls been rare in ID. Context~ial 
factors include [he learner's work environn~ent,  work practices, technology, and  indi- 
vidual a t t i t l~de 2nd background differences. Context is now seen as critical i r i  ID and 
ilnportant to the achievement ofpcrformance-based learning (Tessmer & Richey, 1997). 
Tessnler and Richey (1397) propose a three-part vjew of context. It encompasses the 
orienting, i~istrucrional, ant! transfer contexts. (Set. Figure 4.2.)  

'There are three types ofcontext addressed in this model. First is the orienting contest, 
tvliich occurs prior to the learning event and includes factors that ilifluence the prospec- 
tive student's motivation and preparation to learn. Second, the instructional context 
includes environmental factors that directly impact the delivery of  instruction. Third, 
there is the transfer context which is the environrne~t  in which the learning is qpplieci. 
111 atldition to the three different contests, there 31-e three contextual levels embedded 
rvithin each: (1) the learner, including pertinen; background characteristics; (2) the 
immediate environment, the physical place or  event; and  (3) the orgaliizational envi- 
ronment ,  the broadest level. 

Contextual analysis is considered to be a more holistic approach t o  analysis. This 
expands the needs assessment phase in the 1D process to include gzthering project- 
specific contsxtual data. Such data can isolate those factors [hat enhance and inhibit 

Orientrng !nstructional Transfer 
Context Context Context 

Environment Environment 

Environment 

Figure 4.2 Contexts and Contextual Levels. 

Note: From "The Role of Context In Learning and Instructional Design" by M. Tessmer and R. C. Richey, 1997, Educational 
Technology Research and Development, 45(2), p. 91. Copyright 1997 by the Associatior; for Educational Communications 
and Technology. Used with perm~ssion. 



lcarning and transfer, as ~ v e l l  as it le~~tify ilnpol-tnnt fac~ors that urc ~nissillg il-on1 the 
cnvironlnent. ?'liesc factors may be obs~rvable (e.g., intrinsic anci cstrinsic re\vards) or 
tliey may be unobser7/able (e.g., organizational culture). Information fro111 col~te.ut~l;~l 
:~nalyses is used in the clesign of iilstrcction to support effective transfer of  learning to 
the environment, an ever-increasing goal of ID. 

First Prir~ciples of Instr~rctiot~ 

T11e First Principles of Instruction are research-oricntcd prescriptions for ID. ?'heir 
focus is on the creation of effective learning e~~vi ronnlc i~ ts  ancl products, rather thaki 
sirnply describing how learners acquire knoivledgc and skill (Merrill, 2002). These prin- 
ciples encompass all of the major learning theories. As a whole, they suggesc that learn- 
izg occurs when i t  is structured around ~ r o b l e m  solving. There at-e five principles of 
instruction; the first relates to problem-centered instruction and the remaining four 
describe the four phases of effective instruction. Merrill's (2002, p. -1.1--35) principles 
state that: 

1. Learning is promoted when earners are engaged in solving real-world problems. 
2. Learning is promoted when existing kllo\vledge is activated as a foundation for 

new knowledge. 
3. Learning is promoted when new knowledge is demonstrated to the learner. 
4. Learning is promoted when new knowledge is applied by the learner. 
5. Learning is promoted when new kno~vledge is i~~tsgr,ited into the lean~er's 

world. 

T h e  . . :,.. second principle prescribes the use of relevant previous experience in the facili- 
tation -of learning. The use of relevant prior experience requires the activation and 
modification of mental n~odels  efiabling the learner's opportunity to incorporate nelv 
knowledge into existing !cno:vledge (Merrill, 2002). 

Sccial learning theory indicates the importance ofthe modeling of desired behavior in 
a n  effort to prornote!earner knowledge acquisition and the demonstration ofnsw behav- 
ior. This  is illustrated in the third principle which focusss on faciliteting new knowledge 
through demonstration for the learner. The fourth principle stresses the importance of 
the learner applying what Is learned. The final principle addresses the requirement of 
the learner to assimilate newly-learned knowledge with previous knowledge resulting in 
a new level of knowledge. Merrill (2002) maintains that "The real motivation for learn- 
ers is learning. When learners are able to demonstrate improvement in skill, they are 
motivated to perform even better" (p. 50j. Social cognitive theory is directly applied in 
this principle employing the tenets of self-efficacy. Merrill (2002) asserts that the First 
Principles are always true under appropriate conditions and that they can be imple- 
mented in a wide variety of programs and practices (Merrill, 3002). 

RESEARCH, LEARNING THEORY, AND INSTRUCTIONAL DESIGN 
Research supporting the applications of learning theory in ID is plentiful. Some of this 
research emerged from the field of psychology, but had implications for ID, while other. 
studies have resulted from research in our field. Here we ~ r c v i d e  a brief overview of a 



few stuclies that inform ID pl-actitioners of i~nportai i t  ant1 effective applications uflearn- 
ing theory, followed by recommendations for nrtv avenues of research. 

, . 

Ellipiricd Support of Learning 'i7heory ilpplications in  Instnictionnl Desiyrz 

There is an abundance ofresearch on the applicatio~l oflearning theory pri~lciples and its 
effects on human learning in instructio~lal settings. We will explore only a representative 
set oftopics here that pertain to applications ofbehavioral, cognitive, and social leal.nii?g 
theory. 

There are many conflicting res~ilts from the bocly of research on  the use of behav- 
ioral objectives in instruction. For example, the earl;. lesearch on the effects of behnv 
ioral objectives on  learning includes studies thnt founcl s t~ ldent  ajvareness of objectivcls 
improves learning significantly (Doty, 1969; Olserl, 1972). However, other studies found 
student knowledge of objectives had no positive impact (Weinberg, 1971; Zimmerrnan, 
1972). Similarly, Mager and McCann (1961) found tliat using objectives r e d u c ~ s  student 
learning time, while Loh (1972) and Smith (1971) fuiind no  c!ifferenco in efficiency rtiith - 
the use of objectives, 

The effects of feedback have also been s t~ldied a great deal, and again without consis- 
tent results. Mory (1996) reviewed this research and fcuncl that in general the earlystad- 
ies vielving feedback as a type of reinforcement ~~~~~~ed n o  systematic positive effects. 
The research after 1970, however, viewed fecdback as information. bluch of this research 
did find that feedback had positive effects on learning when i t  corrected irlaccurate 
responses. Mory notes that this research tends to reflect an information processing point 
of view, and the learners are typically active participants in the process of correcting 
their errors. Feedback research continues. For example, Claria~la, Wagner, and hlurphy 
(2000) studied the effects of feedback timing-either delayed o r  immediate--on reten- 
tion. They found that students had a greater memory of their initial lessor1 rssponses 
under  delayed feedback coilditions. 

Research on cognitive theory applications includes stutlies on the usc of advancs 
organizers and mnemonics. Sui (1986) looked at the use of advance organizers \vith 
text to  promote comprehension among Chinese seventh grltde stuc1er.t~. Results indi- 
cated that text with an  advance organizer had a distracting effect for both good and poor 
readers. These results are supported by the various substantive reviews of the advance 
organizer research which do  not show definitive support for this technique. However, 
West, Farmer, and Wolff (1991) aiso note that the studies had "no sensitivity to the 
fact that the strength of the organizer is in long-term I-ecnll nnd transfir ofgenerai cancipts" 
(p. 120; emphasis in the original). 

T h e  most predominant area of mnemonic research relates to keyword rnnemon- 
ics, a n d  in general this literature shows that these mnemonics are effective (West et al., 
1991). (The HOMES example previously discussed is a keyword mnemonic.) h more 
current example of such research is that of Kuo and Hooper  (2004), who found that 
students who  generated their own mne~rlonics demonstrated higher post-test scores and 
spent  more  time on  the learning task. 

Research based upon applications of social learning theory include studies of 
self-efficacy. For example, Ertmer, Evenbeck, Cennamo, and Lehman (1994) focus on  
the effects of student zttitudes toward computers and judgments of self-efficacy for 
specific computer-based instructional tasks. They found no  direct correspondence 
between computer time-on-task and student levels of confidence. This led thela to 



con(-lutic 111;lt the cluality of the corripl~tcr- experience nlay be more critical to self-efficacy 
than ill.:? ; o t ; i l  arnount of  time that stcdcnts spencl engaged in computer-relntcci zctivities. 
Exrending this line o f  research, Joo, Bong, ant1 Clloi (2000) looked at the effects of stu- 
.;.;:!:i' :-(.It' efficacy for self-regulated learliing in web-based instl-uction. They founcl that 
:,r ':dents' scores 01.1 tests of  their ability to  complete Worlcl Wide Web searches werr sig- 
:iiiic:,lnily and  positively predicted by stuclent self-efficacy in using the Internet, but  that 
internet self-efficacydid not predict writteri test performance, which was predicted onlyby 
general acatlemic self-efficacy. This tlen~onstrates the complexity of self-cfficncy as  a 
:notivatit~t?nl and achievement factor. 

Recomtnerzdntioris for Contintling Resenrcll 

' i 'heo~ies \vhich help explain learning will continue to  impact the field of ID. Therefore, 
)ntitlri,: ! research o n  the epplication of lezr~lling theory to ID is critical to  advance 
; .  1 .  !'.I. : 'h is  is especially import2nt as the use of emerging technoloby increaxs .  For 

:::xaln?le, designers of technolcgy-based ins t l -~~c t ion  rscognize the renewed possibilitit.~ 
~f adopting behavioral learning principles ivhen using multimedia that includes visu- 
:Is a r  i arlinlations (Burton et al., 2004). Additionally, the use of computers as tutors 
'rese. < i ;  ol;portunities to implement progra~rlmecl instruction principles such as self- 

~ a c i n ~ , .  :L.ciiiisite mastery, and frequent student assessment (Bennett, 1999). As the use of 
cechnoiogy-based instruction increases, further research o n  the application of thcse and 
,>the1 I-.*-havioral learning principles should be conducted. 

Xddi;ional research o n  the application of cog~i t ive  learning theoiy to ID sh9uld 
:!so hi. 'indertaken. A particularly fruitf1.11 area is problc.111 solving. (See Chapter 7 . )  For 
.:;aniyi:, Merrill's (2002) first principle of ins;ruction is that learning is promoted when 

:in 41dcni-s a!-e engaged in solving real-world problems. While based on current cognitive 
i ' . . :  r-nin;: tl~i:ory, empirical evidence is required to  determine the validity of this principle 
.; ;. different types of learners and contexts. 

Fifinlly, further research o n  social learning theory is important as the usr of o~l l ine ,  
. ; ieanc( .  education grows. The perrei-\red isolation felt by some learner-s in these settings 
(iggest:. !.h;li studies o n  modeling and  self-efficacy may increase our  understanding of  

if-:arning ;,I .  online environments. 

SUMMARY 
I ~ a r n i n g  illeory has had a profound effect o n  the ID knowledge base. This  chapter began 
: . , ; than exploration of three major learning theories and provided examples o i t h e  appli- 
: -  [t ion of behaviorism, cognitivism, and social learning theory in I D  practice. Next, we 
-'.::c?ib:;\ !he philosophical orientation of learning theory as it relates to  ID. Table 4.1 

. , , . . , l : , i . ) 7  ;,!::; ihis material. 
; . ; - . ) I  iii~is iheory is intricately tied to  ID, as illustrated in Table 4.2. This table shows the 

l i-\ I : : ,  . ! . .  : , . # I  ;l,i:t:; illat branch fro171 learning theory and hotv they fit into the  ID knowledge 
!.,; , ,  



Table 4.1 ,411 O\jer\jiew of Learrlirig Theory 2nd lnstructional Desigr~ 
~~- 

I .  Key I'rinciples: 
1,e:irning occ~i rs  ivlicn :in ~~; , I iv ic i~~al  rn;ikts a cor l~~ect ion  between a st inl~ilus and a reinforced 
response. 
b lemory traces include groups of items that are similar or  that were prescntec; in close proximity, arc 
in a stable symmetrical shape, and are norn~alized into something familiar. 

* There  are three types ofmelnory:  sensory, Jvorking, an11 long-term mernary. 
Schernn is knowledge organizccl in the memory, and i t  aids in comprehension of liew inf:~rrn;~lion 
and the storage anci retl.ieval of previously learnec! inforrnztion. 
L e ~ r n i n g  occurs by observing other people's behavior in socizl situations and its conseclutrr?ces for 
tlleln. 
Sclf-efficscy is a basic determinant ollcarner behavior. 

2. Philosophical  Emphases: Thc follcwing gencrnliznticns can be n-lade: 
Knowledge of the learning process can be described by general !aws establishrd and verified through 
scientific research. 
Feelings and emotions impact learning in social settirlgs. 

3. Snsic Research Support:  Thorndike's research on connectionism; Faviov's research on  classical concli- 
tioning; Skinner's research on operant conditioning; Gestalt rescxch and theory related to perception; 
h!iller's research on memory capacity; Rotter's research on 1e.jrning in social situations; and Bandurn's 
research on  obsen~ationai  learning. 

4. Enrlp Col~i r ibutors :  R.C. .Atkinson, I\. Uznd~ira, K. Koffka,',V. Kohler, K. Lervin, i. Pavlov, J .  B. Rottzr, 
I?. bl. Shiffrln, B.F. Slrinner, E. L. Thorndike, and M. Wertheimer. 

5. ID Applications: 
- i idvance Organizers 

Behavioral Objectives 
- Gehaviornl Fluency 
- Chi;nking 

Cognitive Task Analysis 
Contextual j\nalysis 

- Feedback 

Message Design 
blnernonics 

- i'~l0deling 
- Practice 
- Progralnmed !nstruction 

Rehearsal 
Task ,4n~lysis 

6.  Suppor t i ng  ID Research: Representative areas inciude the follo~ving: 
-4dvance Organizers (e.g., r\usubel & coll.taguss, Sui, 1966) 

- Behavioral Otjectives (r.g., Mnger & blccnr~n,  1961; Doty, 1368; Zimmerman, 1972) 
- Feedback (e.g., revlelv by hlory, 1996; Clnriana, Wagner &? Murphy, 2000) 
* blr,emonics [c.g., revie:? h;";'!~;:, F j i ~ ~ ~ i , i - l .  SI Sl'"iiY, i531; Kuo & Hooper, 2004) 
- Self-Efficacy (e.g., Ertmer, Evenbeck, Cennamo, 8- Lehman, 1994) 

7. Rdated  Concepts: 
Instructionai Context Performance Objectives 
Job  Analysis Procedural Analysis 
Orienting Cor~text Transfer Context 

- -  - 



Tahle 4 .2  Instructional Design Do~nairls a i i d  E l e r n e n i s  Ri:laled lo l e s r i ~ r r ~ ~  Tl~eov - - 

Lcarrlers a n d  Learning I'roccss 
Attention and Attention hlechanisrns 
Cognitive Components (Memory T r a c ~ s ,  hlental Schema) 
Factors lnlpacting Learning (Conseq~~ences,  Context, lnfornlation Load, R c n ~ l i n e : ~ ,  Itcillforccrncnt, 
Rewards, Retrieval Cues) 
Laws o f  Effect, Readiness, 2nd Exercise 

- Laws cf Similarity, Proximity, ant] Closure 
Learner Characteristics (Attitudes, Hackgrountl Experience\, I:lfor111nticjn l'rocessirl;: Skills. hitntill 
Models and Sctlerna, h,totivation, Perceptions) 
Learner Behavior h4odeling (Attention, Retelltion, Peproduction, Rcir~force~nen!] 
Self-Efficacy 
Typcs of Learning (Eehnvior Modeling, Generiilizatio~r, Response Strengthenirlg ivirli fccinforcement, 
Transfer ) 
Types of Memory (Sensory, Short-Term, Working, Long-l'erm, Perceptunlj 

. : : ~ r~ i inga r~ t l  Performance Contexts 
Climate (External Influences and Constrair~ts, Phy.$icaI Ilescurces, Organiza~ional Culture) 
Instructional Environment (Interaction \r.iri~in Instructional Environn~crit) 
Support  Available (Practice, Reillforcement, Feedback) 
Types of Contexts (Orienring, Instructional, Transfer) 

I!tstructional a n d  Noninstructional Strategies 
Advance Organizers 

= Behavior Modeling 
- Content Chunking 

Feedback 
First Pl,inciples oflnstruction 
Mnemonics 
Practice and Rzhearsal 
Reinforcement 

- Shaping 

Designers and  Design Processes 
Analysis Processes (Task, Job, Cognitive. Contextualj 

- Content Identification (Behavioral1Pe:formanie Objecti\,es) 
- Criterion-Referenced Assessment 

Establ~shingVa!ue for 1.earningsnd Seif-Efficacy 
Message Design 
Sequencing (Pari and  Whnle Task) 

Wher, you add these elements to those stemming from general systems theory (GST), 
and communication theory, you can see how the kno\vlecige base is continuing to grow. 
.. ' 
i :P :;r!:)wth of the ID knowledge base continues in Chapter 5, which focuses on early 

ilrsti ilitional theory. 



EARLY INSTRUCTIONAL THEORY 

This chapter examines the contributions of early instructio~lal theory to instructional 
design (ID). Many of the principles found in  ID modeIs today !lave their foundntior;~ in  
the early theories discussed in this chapter. Because ID a ~ i d  earl:? instructional theol-). are 
closely aligned, scme peop!e confuse the two. Weview this ezrly thcory a s  a precus.jor LO 

the ID theories and models found in the current 1jte;ature. 
W e  have choser! to examine instructional theory developed before and during the 

1973s because the application of ID models began to thrive during that decade and the 
term "instructional design" was used more;videly in education than it had b3en in prc- 
~rious decades (Dick, 1987; Reiser, 2007a). MT!lile we discuss a range of early th<oretical 
contributions to modern day ID, this chapter is not exiiaustive. We wil! explore a f c ~ v  
selectee! instructional theories that serve as a foundation to the ID field. The follo\.ving 
will be discussed: 

Instructional theory that serves as forerunner to ID; - Philosophical orientations of early instructional theory; - Application of early theory to IC; and 
* Research on early instrilctional theory. 

INSTRUCTIONAL ANTECEDENTS OF IYSTRUCTIONAL 
DESIGN THEORY 

The irlstructional theories described below are forerunners to current ID theory and 
models. Some ID practices in use today have their roots in theories c f  curriculum 
development for schools. Other principles were developed during the Cold War 
when learning psychologists focused their research on issues of instruction to help 
close the missile gap between the United States and the Soviet Union ( ~ r i n e r ,  1960). 
I n  all cases, the theories we discuss provide important groundwork for ID. These 
include: 



ILisic principles of curricululn and  inctruct~on; 
'I'heorles o f  mastery learning and intlivicl~~alized instruction; antl  
Ii,~rly cognirive theory of instri~ctioii. 

Basic Principles of  C~rrric~i l trrn a11d Instrtlction 

Ralph Tyler directed an evaluation of the progressive e d ~ ~ c a t i c n  niovemen: in secondary 
edi ic t i i i~n during the 1930s. The results of this eight-year study led him to conclutle that 
c:urriculum and instruction should be based on evidence from empiricnl research. Tyler's 
r t ! ,  . i i . r  was to provide a basis for studying the prohlenis of cu r r i c~ l l u~n  antl instruction, 

i.; !,; outline specific steps of curriculum ionstructiol~ (Tyler, ]?.I,?, 1980). Ho~vever,  
.his basic principies have been implenented by ccu~itles: teachers and ci~rr iculum devel- 
,:is ; .; over the past 60 years. Further~nore, they include many of the c-.leinents found i i i  

:5. ,y:cii.ms approach to ID. 
~'yier 's  (1949) work provides an important ft3undation for our  field Sscause he indi- 

:ated that curriculum and instruction incIudes fo'our dements: 

Identifying the purposes of education; 
Selecting learning experiences that ;ire iiseiul for attaining objectives; 
Organizing these experie~ces; and 
Evaluating the effectiveness of these ieurning experiences. 

Tylcr (1949) proposes that goals and objectives are fiecessary to  plan ancl make con- 
: 11oi.i~ improvement to  an educational program. He  indicates that three soilrces of 
. ,- 
. i .L,) i :nat ion should be considered when objectives are formulated: (1)  information 
. . . i i  students, including !heir needs, interests, and level of development; (2)  inforrna- 
i A :  .:[:out the problems of contemporary life so that meaningful outcomes are identi- 

l i d ;  and (3) information about the content and what subject matter experts consider 
: , n~)c .~  iilit. He  further suggests that informa:ion about 1:arning psychology should be 
::.se(r determine the appropriate sequence ancl relatianship among objectives and the 
i~o~ld i r ions  under which stucients can attain these outcomes. 

ii lcarning cqer ience  "refers to the interaction beiween the learner and the external 
conditions in the environment to  which he can react" (Tyler, 1949, p. 63). Tyler suggests 
-he following general principles for learning experiences: 

- Students must have rhe appropriate predispositions and prior knowledge t o  par- 
ticipate in a given learning experience. 
Students must gain satisfaction from participating in a learning experience and  
3 .-! n attaining the desired behavior in an objective. 
;~Ianylearningexperiences can be used to address a particular objective, and a wide 
&,~nr;e ofexperiences helps to maintain student and instructor interests. 
%>tutjents must have the opportunity to practice the behavior antl deal with the 
. \?iltent implied by the objective. 
::very learning experience is likely to have more than one outcome, and undesir- 
'tble outcomes sometimes occur. 

1 6  ,-ording to Tyler (1949) learning experiences should be organized t o  support each 
i,> ! produce a cumulative, long-term impact o n  learning. H e  proposes three 



main criteria for organizing learning experiences: continuity, sequence, and integration. 
Continuity relates to the idea that instl.uction ;ind practice should contin~ially recur to 
help st~~clenls  learn importarlt concepts ant1 objectives. Sequence refers to having learn- 
ing experiences build on each other to go deeper and more broaclly into the content. 
Integration has to do with relating objectives and experiences in a particular subject 
matter to other content areas. 

I'inally, Tyler (1949) addresses the in1po1-tance of evaluation in curriculum develop- 
n ~ c n t  and defines it as "a process for finding out how far the learning experiences as 
cieveloped and organized ar-e actual!y produci~~g the desired results" [p. 105). He advo- 
cates that evaluation should include testingst~idents before, duriug, and after they par- 
ticipate in an instructional program. f le  also suggests follow-up st~ldies of graduates to 
determine if learning has become permanent. 

Mastery Learrlirzg and Individtralized Instructio:~ 

Proponerlts o f  mastery learning believe that most students can rriL1ster new knowledge and 
skills if they are given enough time to achl~ve them, if there is specitic criterion of ivhat 
comprises mastery, if instruction is approached systematically, and if students who have 
difficu!t)- leal ning are provided remediation (Bloom, 1971). Advocates of this approach 
suggest that traditional group instruction should be modified to give i~dividual  students 
the time they require to learn by working at their own pace (Joyce & Weil, 1986). Two 
theories ofmdstery learning that provide a foundation for ID are discussed below. 

T h e  Model of School Learning 

John B. Carroll (1963) suggests that school learning can be described as a ratio betiveeil 
the amount of time req~lired to learn somethifig and the time a student actually spe1;ds 
on learning. His formula to represent learning is: 

Degree of Learning = f (Time Actua!ly Spent 1 Time Required to Learn). 

T h e  time actually spent is a function of two variables: perseverance and opportunity 
to learn. Perseverance is the amoiiiit of time a siudenr is wiiiing to spend on a learning 
3ctlvity; it is a time-on-task variable as opposed to lapsed time. Motivational factors such 
as interest and confidence are related to one's perseverance. Opportunity to learn is the 
amount  of time given to students to master a newskill. Carroll (1963) notes that oppor- 
t~ ln i ty  to learn is often less than the time a student requires to learn it. 

Tirne required to learn is a function of three variables: aptitude, ability, and quality of 
instruction. Aptitude relates to the amount of time a student requires to learn a skill to 
an acceptable standard. 1l student who requires a small a ~ r ~ o u n t  of time to learn a task is 
considered to have a high aptitude. Aptitude for any given task is dependent on the qual- 
ity of  instruction, which in turn affects a learner's ability to understand the instruction. 
Quality of instruction is based on how well content is organized arid presented. Carroll 
(1963) indicates that quality of instruction is the most elusive of all the variables in his 
model. Ability to understand instruction relates to a learner's general intelligence, verbal 
ability, and learning strategies. 

Therefore, of the five major variables in Carroll's model, three are student character- 
ihtics: perseverance, aptitude, and ability to understand instruction. The remaining nvo 
cornponellts are imposed on the learning process by the environment: opportunity to 



lcarn and quality o f  instruc~iorl .  'I'ypical c~~viro~in- lent ; l l  factol-s arc i ~ r s t s ~ ~ c t i c ~ n ~ i l  111ate1-i- 
als, media,  a n d  irlstructor performance. 

+ . -  

Humnri  Chclrat:tcristit-s nnti School Lenrriing 

Benjamin Bloom notes that his thinkillg about mastely learning was influenced by 
Carroll's model. Bloom (1976) extrnds Carroll's theory by including three main vari- 
ables that a c c o ~ ~ n t  for variations i r i  learning: student characteristics, ins t r~ic t ion,  ant! 
learning outcomes. (See Figure 5.1.) 

Bloom (1976) empllasizes the backgrountl of the learner in his theory by inclucling 
the variable ofstudell t  characteristics. 1'he.se ilnpact whether o r  no t  a s tuden t  will mas- 
ter  t h e  objectives included in a learning cask. O n e  main charactel-istic that  influences 
mastery is cognitive entry behaviors (i.e., prerequisite knowledge a n d  sltills). Bloom 
stresses the  importance of this characteristic by stating, ". . . if all the s tudents  have 
the  necessary prerequisites for a particular learning task, they would be  able to  learn 
it wi th  less variation in level o r  rate of learning . . ." (p. 31). In  addi t ion to  cogni- 
tive skills, B!oom highlights the significance of affective entry behaviors in !lis theory. 
These  consist ofstudents '  generai desire to learn, their interest in the content ,  and their 
confidence in their own ability. Affective entry behaviors also impact  the  mastery of a 
learning task. 

Central  t o  Bloom's (1976) instructional theory is a learning task. I-fe indicates that a 
learning task is often referred to as a unit in a course or  a topic ir. a curriculum. Learning 
tasks are made  u p  o f  :he ideas, procedures, and behaviors that students learn. They Inay 
include simple instructiona! objectives suclr as knolvledge of facts and  terms o r  they may 
conta in  complex objectives requiring skill application. 

Bloom addresses the relationship ainong learning tasks by noting that complex cogni- 
tive tasks are often hierarchical in nature. Bloom (1976) states, "In such arrangements, 
each learning tzsk becomes a prerequisite for the next task in the series a n d  is, i n  tarn ,  
dependen t  o n  the achievement of certain prerequisites in  the previous tasks" (p. 27). 

Quality o f  instruction impacts whetlier students Inaster a learning task. According to  
B l o o m  (19761, "The ins t r~c t iona l  variable of greatest importance is believed to be qual- 
i ty of instruction" (p. i l) .  Hc lists four essential components of instructional quality: 

STUDENT INSTRUCTION 
CHAHACTER!STICB 

LEARNING 
OUTCOMES 

Cygnitive Entry Level and Type of 
k m r s  -1- - /' Achievement 

LEARNING 
TASK(S) b Rate of Learning 

Affective Entry / 
Characierisiics 

l b  Affective Outcomes 

Qualily of Instruction 

Figure 5.1 Major Variables in Bloom's Theory of  School Learning. 

Note: From Human CharacterisficsandSc~5oolLearningby 8. S. Bloom, 1976, p. 11. Copyright 1976 by McGraw-Hill. Used 
with psrmission. 



74  . Ear]), Instructional 'I'heory 

Cues ancl directions provided to stuclcnts; 
Active participation ofstudents; 
Feedback to help correct ~nlstakes; 'lntl 
Reinforcemcnt provitlecl to students in relation to learning. 

These components are fount1 in many instructional theories b2sed o n  psychologicn! 
principle:, of iearning. (See Chapter 4.) 

Finally, Bloonl (1976) includes learning outcomes as another main val-iable in his 
instructional theory. These consist of level arid type of achievement, rate of lrarning, 
and affective outcomes. He suggests a caus;\l relationship anrong these outconles and the 
other variables in his theory. This implies that cog~iitivz and affective student c h a ~ ~ c t c r -  
istics and quality of instriiction impact student mastely of learnill:: tasks, ruhich in turn 
influences achievement, rate of learning, and affective outcomes. 

Early Cognitive 7heory oj ' l~tstrr~ctior~ 

Another early instructional theory that provides a foulidation for ID was developed by 
Jerome Bruner. While his ideas irlcludc constructs found in behavioral learning theory, 
his thinking is greatly dependent on cognitive learning principles (Richzy, 1986). Thus, 
Bruner is one of the key figures in the cognitive revolution in learning and instruction 
(Driscoll, 1994). 

His theory includes four main concepts: predisposition, structure, sequcnce, aild 
reinforcement. While recognizing the importance of cillture, motivation, acd personal 
characteristics that impact the desire to learn, Bruner (1966) indicates that learning 
and problem solving depends on a predisposition to explore alternatives. H e  suggests 
that instruction should facilitate the desire to explore alternatives through: (1.) activa- 
tion-providing an optinial ievel of uncertainty to pcak learner curiosity; ( 2 )  main- 
tenance-ensuring that the consequerlces of making mistakes are not  severe; and (3j 
direction--making goals known to learners ir, some approximate manner. 

lnstructicn must also address the optinlal structure of a domain of !c;lcwledge 
o r  any  problem in that domain, so it can be understood by learners: Bruner (1966) 
states: 

. . . knowledge . . . can be represented in three ways: by a set of actions appropriate for 
achieving a certain resnlt (enactive representation); by a set of summary images or  
graphics that stand for the concept without defining it fully (iconic representation); 
a n d  by a set of symbolic o r  logical propositions drawn from a syr~ibolic system that is 
governed by rules (symbolic representation). (pp. 44-45) 

These alternative forms of representing content-actions, pictures, and symbols-vary 
in difficulty and  usefulness depending on  age and learner background. 

Instruction should also specify the most effective sequence of how to present 
material to  learners. Bruner (1966) stated, "Instruction consists of leading a learner 
:hrough a sequence ofstatements and restatements of a problem or  body o f  knowledge 
ha t  increase the learner's ability to grasp, transform, and transfer what h e  is learning" 
'p. 49); 

Lastly, Bruner's (1966) theory of instruction addresses reinforcement by specifying 
he  na ture  and  pacing of feedback and rewards. He  observed that effective instruction 



allolvs 1cn1-1lers to cletermine whc~hel- they "got therc" (y.  611) anti s ~ ~ g g c s ~ i ~ l  the LISC of 
ii~trinsic 1-erval-ds ancl meaningfill feedback. 

, . .. 

S~it,itrrr~ry arid C-o?tzpariso~~ of E17r/y 111str~ictional I'l~eories 

Table 5.1 sllo~vs the main elements in the early instructional theories discussed in this 
chapter. Information in the table pr-ovides a way to co~npare the  theories and shows how 
they contribute to the foundation of ID. 

All of the early instructional theories described above specifically address the i n~por -  
tance of learner characteristics. These inclutle factors such as ability, prior knowleclge, 
interest, pcrsevcr ance, and preclispositions. All of the theories also include the concept of 
active learner participation. Most address seqi1encil:g particularly as i t  relates to complex 
skills ant1 their hierarchical relationships. Two theories ndvocnte p ~ ~ o v i d i l ~ g  ineaningf~ll 
feedback and reinforcement to learners, and two specifically include the ilse of instruc- 
tional objectives. Two theories address the notion of aligning objectives, instructional 
activities, and assessment,whiie two others speak dire~t!y to time-on-task. Thus, most of 
the elements found in early instructional theory are also found in ~nodels  of ID. 

Table 5.1 A Corriparison of Major Elements in Early Instructional Theories 

Element.: 'Theories 

Tyler's Principles Carroii's Model Bloom's Theory Brnner's 
ofCurricul~im & ofSchool ofHuman Cognitive 'l'heory 
Instruction Learning Characteristics & oFInstruction 

School Learning 

Actlve Partlc~pation X X X % - -- 

Al~gnment oFObjectrves, X X 
Instruction &Assessment -- 
Alternative Forms to X 
Represent C'onterlt -- 
Feedback -- X X 
Indiv~dualizatlon -- x - X 
Learner C;laracteristlcs X j: X 

PA- 

X - -- 
Objectives X -- - X 

Reinforcement X X 
Sequencing X X X -- 

Time-on-ta~k X X 

The Philosophical On'en tation of Early Instructional Theory 

Early instructional theories adhere to tenants of !ogical positivism and objectivism. In 
this approach, knowledge exists outside the learner, conditions are arranged to promote 
the acquisition of predetermined goals, and learning is assessed by an external source 
such as  a teacher (Hannafin &Hill, 2007). 

Early instructional theories also represent an empirical, scientific orientation toward 
curriculum and instruction. N. L. Gage (1978) writes that "No one car, ever prescribe 
aU the twists and turns to  be taken . . . to promote learning" (p. 15). Yet in promoting a 
scientific basis for the art of teaching, Gage supports the use of empiricism to  discover the 



Inlvs, generalizations, and trentls that \\rill improve teaching. 'This phiiosophical orienta- 
tion is shared by the early theorists discussed in this chapter. For example, Tyler's primary 
goal ivas to provide an empirical basis for studying the pi-oblems of i n s t ruc t i o~~  (see'ryler, 
1980). Bruner's aim was observe how principles of learning work in effective clay-to-clay 
pedagogy (see Druner, 1960). Thus, these early instructionill theorists provide a n  empiri- 
cal foundation consisting of "knowledge of regular, nonchance relationships in the realm 
cf e-~entc ivith ~vhich the practice [of teaching] is concernetI" (Gage, 1973, p. 20). 

EARLY INSTRUCTIONAL THEORY APU'D INSTRUCTIONAL DESIGN 
The instructiunal theories discussed in this chapter provicle a strong fountlation for ID. 
This sec t io~l  focuses on hocv early instructional theory inlpacts the: 

- Design and management of instruction; 
1dentific;ition of instructional objectives; 
Analysis of  learner characteristics; 
Sequencing of objectives and activities; and 
Selection of instructional strategies. 

The Desigrr rr l ldManngen~e~~t  of'lnstrl~ction 

-According to Visscher-Voerman and Gmtafson (2004j, a majority of I D  models in thc 
literature follocv an instrumental approach that starts with the cievelopment of gcr?!s 
and objectives. A basic principle of this apprcach is the alignment of objectives; instruc- 
tional activities, and assessment. Tyler (1949) Jvas an early proponent of this system of 
planning curriculum and. instruction. His ideas have been used to design curriculum 
and instruction for many children and adults in fornlal education settings (Cervero & 
Wilson, 1994; Hiebard, 1970). They are also implemented in the workplace through the 
use of learning management systems that link employee learning goais, attendance in 
training events, and Assessment results (I'ilerrill &Wilson, 2007). 

Theories of mastery Izarning and individualized instruction proposed by Carroll 
(1963) and  Bloom (1976) also impact the design and management nf ins!rzc:icn. !ii 

the first edition of The Systematic Design of Instruction, Walter Dick and Lou Carey 
(1978) explain that their ID model has origins in individualized instructional theories. 
They note  that "Systematically designed Instruction . . . can be used to determine each 
student's instructional needs in order to  tailor instruction to each student as much as 
possible" (Dick & Carey, 1978, p. 2). 

implementing individualized instruction has been difficult in traditiorlal classrooms 
due t o  tlme limitations and other constraints faced by teachers. However, advances 
in interactive multimeclia techr~ology and web-based instruction serve as the basis for 
implementing theories of individualized instruction. For example, Reeves (1997) uses 
Carrall's model of school learning as a foundation for his own model of World Wide 
Web (1,W) Learning. Reeves expands on the concept of aptitude by  noting the impor- 
tance of other individual differences that can be accommodated in WWW instruction, 
juch as  interests, attitudes, learning styles, anxiety, and tolerance for ambiguity. He also 
juggests that quality of instruction is influenced by task ownership, collaboration, meta- 
:ognitive support, and opportunity to construct learning. These concepts are associated 
vith constructivist philosophy. (See Chapter 8.) 



U~l~ne ! - ' s  i 1966) theory of instrr~ction l~as  also bccri ;~pplicct .to ~i~r,tlels ( ~ ! c u r r i c \ ~ l ~ ~ i n  
tlesign ancl managerntilt. I'roposing a new pnrntligrn for instructional management, 
~Ieinich (1970) describes how Bruner's ideas pertain to ID. (See Vig~~re 5.2.) 

Curriculum 
Team it 

(Discipline) 

Feedback 

Produclion 
lrlstruction 

Figure 5.2 Bruner's Concept of Curriculum Construction. 

Note: From Techco/o,.y~ndthe Management of/nstruction by R.  Heinich, 1970, p. 149. Copyright 1970 by the Association 
of Educational Cornrn:~nicalions and Technology. Used with permission. 

In this approach, a team of teachers, sabject-matter experts, and ps)ichologists repre- 
senting a discipline work together to identify content and pri.pare instructional activl- 
ties, materials, and media. Local curriculum teams then examine these materials and 
decide whether to adopt them. If  a positive decision is made, classroom and mediated 
':lstruction is implemented with students and feedback is obtained. This feedback is 
; ~ s e d  to make the system adaptive 2nd responsi~le. Heinich suggests that Bruner's theory 
is important to the management of instruct io~~ because teachers do not have the time 

stay fully informed about their s~ibject matter. He also indicates that- Bruner's theory 
:i . 1s 2 systems approach mad? possible by well-developed technologies of instructio!i" 
(Heinich, i970, p. 148). 

Ii~s~ndctionu! Objectivzs 
The identification of ~bjectives is a major phase of sys'tematic ID  models (Dick, Carey, 5( 

Carey, 2009; Gustafson &Branch, 2002; Morrison, Ross, & Kernp, 2006; Seels & Glasgo~v, 
1.998). This element was influenced greatly by the principles of curriculu~n and instruc- 
Lion developed by Tyler. According to Reiser (2007a), "Ralph 'Tyler has often been con- 
rirlered the father of the behavioral objectives movement" (p. 25). 

'.Tyler (1949) was an early advocate of writing objectives in terms of student behavior, 
'wen before behavioral learning theory exerted heavy influence on teaching. Prior to the 
1j1i.i-oduction oihis  ideas, most objectives were stated in terrns of instructional activities 
kji!)lemented by teachers or as a list of content topics covered in a course; they were not 
ii,(:.~rsed on  learner outcomes. Furthermore, Tyler suggested several sources for obtaic- 
ing objectives, including the learners themselves, contemporary life, subject specialists, 
and the psychology of learning. Following Tyler's recommendations, designers today 
consult a variety ofsources when identifpng the objectives of instruction. For example a 
designer who is developing training for 2 new cortiputer system in a bank would confer 



rvith content matter experts who have iulowlcclge of'banlcicg practices, bank rnanagers 
with lu~o~vleclge of federal and state regulations, elnployees ~ v h o  use the current system, 
and  the information technologist ~ v h o  ciesiglied the nelv system. ?'he designer ~voulcl 
a!so consult existing t ra~nivg  materi::ls and other docurnelits specifically related to the 
objectives of instruction. 

lZ1ost ID lnoclels also include an analysis of learner chai-acteristics. 'I'he early instruc- 
tional theorists tliscussed in this chapter all prc?vide a base for this component of ID. 
Carroll (1963) stresses factors such as general ahility, the time required to leal-n a skill, 
and the amount  of time a student is willing to sper~tl learning. Rloorn (1976) empha- 
sizes the importance of learner background, especially as they relate to  cognitive and 
affective entry behaviors. l'yler (1949) proposes that infcrniation about stuclents, 
including their needs, interests, alld level cf develop~nerit, should be considered 
~ v h e n  objectives are formulated. Bruner (1966) highlights the significance of  
students' predisposition to explore alternatives especially when they are asked to solve 
problen~s.  

Instructional designers foliowi!lg a systems approach collect and use information 
about  the general ability, prior knowledge, predispositions, and  learning preferences of  
their target audience (Dick et ai., 2009; Morrison et al.; 1006). Designers also consider 
the motivntion of the audience by collecting information about their needs, interests, 
values, espectatio~is, and confidence (Keller, 1986; Klein, 1990). Furthermore, cleaign- 
ers analyze learner attitudes about their job and work setting to address issues related to 
transfer of skills (Garavaglia 1993; Rossett, 1997). 

Sequencing continue; to be a n a j o r  concerr: for ins;rilctiortal designers; i t  is one of 
the six domains of the ID knowiedge base. (See Chapter 1 ) Early instructional theories 
have implications for the sequencing of learning objectives and activities. For example, 
Bloom (1976) points ou t  the hierarchical relationship among complex cclgnitive tasks 
and discusses how some skills are prerequisite to others.' Designers implement this 
principle when identifying subordinate and entry skills during task analysis (Dick et al., 
2009). 

Tyler (1949) and Bruner (1966) suggest that instruction should be sequenced to sup- 
por t  cumulative, long-term learning. Both theorists support the proposition that learn- 
ing experiences build Gn each other and that a recurrence of ins~ruct ion o n  a particular 
concept helps learners retain and transfer knowletlge and skills. Bruner (1960) proposes 
the  concept of a spiral curriculum suggesting that curricula should be developed to 
address and  buiid on  basic ideas repeatedly until students grasp them fully. He  hypoth- 
esizes that spiral curriculum can be used to teach any subject matter to any child at any 
stage of development. 

1 Bloom cites early research conducted by Robert Gagnk to support his point about the hierarchical relationship 
among complexskills. See Chapter 7 for a more detailed explanation of Gagnk's research on this topic. 



l t ~ s t r z i c t i o n n ~  S t r n t e ~ y  Selcc t io t l  

 he work of early instructional theorists also has an impact on instructional strategy 
selection. blodi.1~ of mas te~y  learning suggest that students be alio~vetl to work t h r o ~ ~ g l i  
instruction at their own pace and that remedial instruction be provided to those who 
have difficulties learning (Carroll, 1963; Joyce & Weil, 1986). Early instructional 
theories propose that students should actively participate in learning experiences ancl 
should have the opportunity to practice the behavior identified in an objective (Bloom, 
1976; Tyler, 1949). 

Early cognitive instructional theoly suggests that content should be represented in 
alternative formats including actions, pictures, and symbols (Bruner, 1960). Early theory 
espoused by Eruner also serves as a basis for discovery learning, problem solving, ancl 
scnif~lding. For example, Driscoll (2005, p. 234) writes, " B r ~ n e r  believed that the pro- 
cess of discovery contributes significantly to intellectiial develop~nent . . . through the 
exercise of probleln solving." Li?ter, Wootl, Bruncr, and Ross (l975) ir~dicate that prob- 
lem solving involves the use ofeffective scaffolding defined as ". . . control1ir:g those ele- 
ments cf the task that are initial]? beyond the learner's capability, thus permitting hirrl to 
concentrate upon and complete only those elements that are within his range of compe- 
tence" (p.89). Scaffolding has recently been used in the design of technology-enhanced, 
problem-based learning environments (Brush e( Saye, 2000; Sharma & Hannafin, 2007; 
Silnons & Kiein, 2007). (See Chapter 8.) 

Feedback 

Feedback is one of the main eiements of effective instruction. Early theorlsts suggest pro- 
viding meaningful feedback to help learners correct their mistakes (Bloom, 1976; Bruner, 
1966). Building on  this concept, Kulhavy and Stock (1989) propose two types of feed- 
back: verification and elaboration. Verification feedback provldes confirmation to help 
learners c!evelop knowledge of their performance. Elaboration strategies provide correc- 
tive, informarive, or refleccive feedback (Dempsey S( Sales, 1393). Elaboration lnvolires 
swing learners feedback on  the task itself and giving feedback regarding the process used 
tu learn the task. Reflec~ive feedback requires learners to justify their respoilsec. &1 of 
these feedback strategies have their foundation in early instructional theory. 

RESEARCH ON E N U Y  INSTRUCTIONAL THEORY 
The early instructional theories described in this chapter were developed based on  
iesearch on  traching and learning. Furthermore, studies which provide empirical sup- 
por t  for some of the principles found in these theories have been conducted, Below, 
l:~c discuss this empirical support and provide some reconlmendations for continued 
research on early instructional rheory. 

Empirical Support of Early Instructional Theory 
Over the years, scholars in the field of curriculum and instruction have addressed the 
usefulness of Tyler's (1949) model. While recognizing the impact of the approach, some 
authors have also criticized it. For example, Kliebard (1970) writes that Tyler's theory is 
"the most persistent theoretical formulation in the field ofcilrriculum" (p. 259). However, 
kyiebard questions whether stating objectives as external goals to be achieved through par- 
ticipation in learning experiences is a good method of curriculum planning. Furthermore, 



Zahorii; (i976) thinks that the moclel can result in effective ancl effjcient instruction but 
states, "The Tyler planning model simply cloes not suit . . . programs or  practices that 
emphasizes student independence, self-direction and responsibility" (p. 46;1). 

These criticisms rnay be due to a lack of direct en?pirical evidence for the cur l~ icu l~~rn  
principles espoused by 'I'yler. In an extensive revie~v of curr iculun~ researcll, McNeil 
(1969) indicates that there is little support for the idea that principles of curric~ilum 
2nd instructio~l have a significant impact on h o ~ v  curriculum is developed in schools. 
Specifically addressing Tyler's ~vork ,  IvlcNcil ( 1  369) ~vrites, "Tyler ( 1  967) cn~~ t ioned  
against attributing change to any speci5c influence unless the relationship car1 be clearly 
demonstrated. Fetv such relationships have beer: slio~vr:" (P. 299). 

There is sorne en~pirical evidence for the Carroll (1963) model of school learning. In  
1989, Carroll piiblislieci a 25-year retrospective in which he revieived research cor~cluctetl 
on components ofhis model. Based 01: these studies he indicated that [he follo\ving con- 
c l u s i ~ n s  can be made: 

Academic 1earl:ing time is one of the most inlportant fzctors related to student 
achievement. - Time spent learning is an i~nportilnt predictor of a c h i e ~ ~ m e n t .  - Reducing the opportiinity to ieclrrl relative to the time required to learn has n nega- 
tive effect on achievement. - Perseverance accounts for differences in s t u d e ~ t  achievement even tvhen research- 
ers control for aptitude (i.e., amount  of time required LO learn). 

Carroll (1989) admits that since his "model of school learning does not deal extensively '' 

xvith elements involved in quality of ins t ruc t i~n ,  i t  has not been part;cularly i:lfluential 
i n  these studies" (p. 29). 

Research has also been conducted on the impact of learner charilcteristics on  educa- 
tional outcomes. Establishing an empirical basis for Ilis theory, Bloorn (1976) inilicates 
that studies show "cognitive entry behaviors can account for about  50 perccnt in the 
variation in achievemetl~ while affective entry behavicrs alone can account for about 25 
percent" (p. 108). He  cites severai longitudinal (macro) studies as weii as a number of 
microstudies to support his proposition that learner characteristics should be consid- 
ered when instruction is designed to enable mastery. 

Furthermore, reviews of research on mastery learning generally support the 
not ion that it is an effective instructional method. For example, a review by Block 
and Burns (1976) indicates that mastery app;oaches: (1) produce consistently large 
effects o n  student learning, but not as large as those advocated by their proponents; 
(2)  require inore student study time than nonmastery approaches; (3 )  impact affec- 
tive consequences positively, but these effects may be due to novelty; and (4 )  some- 
times help minimize the i;npact of individual cognitive differences among students, 
but  d o  not eliminate them. A meta-analysis of mastery learning studies by Kulik, Killik, 

, 

and Bangert-Drowns (1990) shows that this approach has a positive impact o n  test :.: 
performance and attitudes of students in college, high school, and upper elementary ., 

school. Their review also found that self-paced mastery approaches tend to increase stu- ,' 

dent  time-on-task but they often result in lower course completion rates for college stu- . 
dents. However, a synthesis of  the research on group-based mastery learning by Slavin 

' 

(1987) found moderate, short-lived effects for this method when experimenter-made 



measul.cs 1vel-e usetl, and ~ i o  evi~leticc to support its ei'kctive~less ~v11c.n star~clar-rlizcc! 
achievement measures were used. 

Finally, the main concepts found ill  Ilruner's (1966j thco1-y of instruction have cr-npir- 
icd support. In 2006, Bruner published a collection of his essays, book chapters, a n t i  
articles that appeared in the literature from 1957 through 1976. Bascd c n  these works, 
~ v c  draw the following conclusions: 

, 1here is much empil-ical support for the idea that h~lril:iiis I I I O L . ~ '  t l ~ l . o ~ ~ g l i  e~~;:ctivct, 
iconic, and syrnbojic stages of development. 
Age and learner background shoultl be considered when using altcrnativt: formats 
to represent content. 
The untlerlying principles of a subject rnatter give curriculu~n its Str~I(:t~li-r, ;ind 
learners should be taught new knowledge and skills in the contest' O F  this struc- 
ture. 
The ~~sefulnesr  of corrective feedback depends on the form in which i t  is received 
by the learner and the conditions placed on how i t  can be used. 
While there is much research on the use ofexirinsic rewards, these types of re1v;lrds 
should be de-emphasized, and instead intrinsic rewards, student intel-est, and C ~ I - i -  
osity should be emphasized in the design of instruction. 
L.earning and proble~n solving should be organized hierarchically. - When learning to solve problems, students formulate and test their own ideas by 
compering their solutions to a criterion. 

T o  summarize, research cvidence does exist for many of the principles found in the 
early instructional theories discussed in this chapter. However, Brur~er 's (1960) advice 
still holds true today: 

Wha t  is abundant1;r. clear js that much work remains to be done by way of examining 
currently effective practices, fashionicg curricula that may be tried o1.1t on an experi- 
mental basis, and carrying out the kinds of research that cnn give support and zuid- 
ance to the general effort at improving teachine. (p, 32) 

Recomnlendations for Con tin uing Researclr 

I t  is clear that early instructional theory is based on results from empirical research. 
Tyler's principles of curriculum and instruction were developed based on evidence col- 
lected from his evaluation ofthe progressive education movement (Tyler, 1983).  Carroll's 
model  ofschool learning is supported by his observations and study of forelgn language 
learning (Carroll, 1989). Bloom's theory of !earner characteristics and school learning 
comes horn evidence he and other rescarchers collected (Bloorn, 1976). Bruner'z theory 
ofinstruction is based on research conduced by him, his colleagues, and other cogn~tive 
psychologists. 

We believe that future studies should be conducted by ID researchers to validate these 
early theories and their related elements. These studies could be conducted using model 
validation and use research techniques. (See Richey & Klein, 2007.) For example, multi- 
media  instruction and online education allow learners to work at  their own pace. They 
are a lso used with learners who may have cognitive and affective en try characteris tics that 
differ from learners in face-to-face settings. We think design and development research 
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should be conducted to cleterlnine if the moclels proposetl by Carroll antl Hlooin are 
applicable in these newer environments. Debign an t l  clevelop~nent rese,irch can also be 
used to  investigate ailtl identify the components of th'cijries and models (Richey & Klein, 
2007). For example, this type of research could examine the application of Bruner's 
recommendation for enactive, iconic, ant1 symbolic knoivleclge :epresent,ltion xvhen 
designers use ~viltis ancl blogs for tile purpose of facilitating learning. 

'This chapter has exanlined selected theories of instruction and di:scribetl hosv 
they contribute to the ID knowledge base. We discussed basic priiiciples of curricu- 
lum and  instruction, mastery learning and inclividualizeci instruction, ant i  an  eal-ly 
cognitive instructional theory, as ~vell  as the philosophical orientaticns of these theo- 
ries. This was followed by a description of how early instructional theory impacts ID, 
irlcluding the desigil ai;d management of instruction, identification of instruitional 
objectives, analysis of learner characteristics, sequencing, feedback, and the selection 
of instructional strategies. This chapter closes with a summary  of research conducted 
to provide empirical evidence for the ideas advocated by earFy irlstructiorra; t l~eo-  
rists and some recominentlation for filture studies using design and development 
research. 

Table 5.2 provides a summary ofkeyprirlcip1i.s: tlieoi.etlca1 foundations, philosophical 
orientations, contributors, and applications of early instructional theory. Furthermore, 

Sable 5.2 An Ovewiew of Ear ly  Instructional Theory and Instr2ct ional  Deslgn 

1. Key Principles: 
- Cognitive and affective learrier characteristics impact learning. 

Curriculum and instruction include interrelated slements. 
- 1nst:uction must address the optimzl structuie ar,d seqiiclii= o f a  domain of krlowiedge or any 

problem in th3t domain. 
Objectives are the basis for instruction; they should align with instructional activities, assessment, and 
evaluation. 

- Theories c f  instruction should be based o n  empirical evidence. 
- Traditional group instruction should be modified to give individual studects the time they require to 

learn. 

2. Philosophical Emphasis:The folloxving generalizations can be made: 
- Knowledge exists outside the learner and instruction prcmotes the acquisition of predetermined goals 

(i.e., logical positivism and objectivism). 
Laws, generalizations, and trends that will improve insiructional practices cen be established (i.e., 
empiricism). 

3. Basic Research Support: Research o n  operant conditioning; research o n  memory capacity. 

4. M a j o r  Contributors: Benjamin Bloom, Jerome Bruner, John B. Carroll, and Ralph Tyler. 

5. Applications to  ID: 
Analysis of Learner Characteristics 
Design and Management of Instruction 
Identification of Instructional Objectives 
Sequencing of Objectives and Activities 
Selection of Instructional Strategies 



6. Rese:~rch Support:  Studics of: 
Acadenlic !.earning Time (e.g., C;rrroll n 1 1 ~ 1  his co~lcngllcs) 
Cognitive Learning (e.g., Bruncr) 
1,enrner Characteristics (c.g., Bloonl) 
Mastely Learning (e.g., Bloorn and his colle:~gurs) 

7. Related Concepts 
C u r r i c u l ~ ~ m  Design 
Discovery Learning 
Individualized Instruction 
Problen~ Solving 

-- -- -- - 

Table 5.3 offers a synopsis ofhow early instluctional theo~y relates to the six do1~1~1ins of 
i l i ~ ,  ID knowledge base. 

Table 5.3 Instructional Design Domains and Elernents Related l o  Early l~istructional Theoiy -- 
I ~.L.,lrners .. and  Learning Processes 

- Learner charscteristics (abiliv, aptitude, nttitudes, background, be!iefs and v a l ~ ~ e s ,  expectancies, and 
molivational factors such as predisposition, perseverance and desire to learn, prerequisite kno\vleclgc 
arld expericnce). 
Learning 1s impacted by the amount of time required to learn and thc anloL!nt of time a stddent is 
willing to spend. 

' . l ,~rn ing  a n d  Performance Contexts 
Classroom environments 

Content  S t ruc ts re  and Sequence 
- Content classified as cognitive, nffefeitive, or psychonlotor. 

Instruction consists o i a  seq~lence ofstatements and restatements of a body of knowledge or  problcm. 
- Many learning outcomes are hierarchical, moving from s i~np le  to complex. 
- Sequence instruction to support  cumulative, long-term learning. 

:::ctructional a n d  Noninstruction2i Strategies 
Allo\v learners to have cancrol ever pace. 

- G ~ v e  meaningful feedback. - Provide opportunities for acttve participation and practice. 
- Provide rcinforcsmsnt. 

Provide remedial ins:ruction and scaffolding to learners having difficulties. 
Represent conten! using actions, pictures, and symbols. 
Use  discovery and problem-based learning. 

h! :dia and Delivery Systems 
- Individudized instruction in classrooms and technology-based environments 

Designers a n d  Design Processes 
Identification of goals and objectives 
Learner analyses 
Ihsk analyses -- 

Cl..lpter 6 focuses on media theory which is a cluster of theories developed primarily 
by tlloseGithin the IDT field. It provides the foundations for mediated instruction and 
the use of technology. 



MEDIA THEORY 

In the instructional design (111) field, media is dcfinetl as "the physical means via ;vhich 
instruction is presented to learners" (Reiser, 20072, p. 18). In Fast years, educators spoke 
of media as audio-visual ?ids; tadny they more comrnonly use the tern1 "techl~ology" 
~ v h e n  they talk about media. Ttie term "media" implies devices which provide learning 
experiences, experiences which t);~ically involve sound, visuals (either static o r  moving), 
concrete objects, or actual physical ~no\ ien~ent .The  theoretical einphasis, however, is n o t  
on the machine, or even upon the software that contains the instruction, bu t  rather o n  
the learning that occurs as a result of inter2ctil:g with thc inedia. Consequently, media 
theory addresses those aspects of nlccliatcd instru;:tion that facilitate learning, and i n  
doing so attempts to explain how the learning process occurs when media is involved. 
This complex procedure is the focus of this chapter. 

Over the years various technological innovations have fascinated the puh!ic a ~ c !  c 2 ~ -  

tured the imaginations of pioneering educators. At  one time, the camera, motion pic- 
tures, television, computers, and the web were thought t o  provide answers tc many o f  
education and training's most vexing problems. Even though mediated instruction has 
never fully delivered on  its promises, it has bro:~ght much progress and innovation to the 
field. Media theory seeks to explain how and why this has happened. 

Unlike the other theory bases that we have discussed thus far, media thecry is to a 
great  extent a direct product o t  the scholarly efforts of those in the I D  field. Even so, it 
does rely on  the research and theory of other discip!ines, especially communications afid 
psychology. It also utilizes thework of scholars who are outside of the field, but  who are 
nonetheless interested in the use of media in teaching and learning. Here we will exam- 
i n e  media theory by describing: 

- The  various interpretations of the manner in which media impacts learning; - The manifestations of media theory in ID over the years; and 
The  research that supports both the theory and the various ID applications. 



h1EDIX AND LI~tIRNINC 
Media theory has not been defined as succinctly as has learning theory, f;(?1 example. (See 
Chapter 4.) Nevel-theless, media has Leen a focal point of ID research and ti~eoretica! 
principles relating to ~neclia have evolved. Elere tve will examine the key principles of 
media usc i.1 instruction that have s11;lped ID thini<ing. We are  sing the media theorist 
Joshua Meyro\vitz's (1993) three views of ~neclia as a way to organize these principles. 
':'liese three metaphors present nicclia as co!~cluits of co!lte!it, as languages, :tnd as envi- 
ronments. 

~Mcrlin as Coriduits ofConterrt: Represet l tat int~s ofReality 

Instrr~ction in general has been charactel-ized 2s a Frocezs of plnviding specific zxperi- 
ences that enable onc to form generalizecl concepts (Dale, 1946). These concepts can 
relate to abstract knoivledge (i.e., verbal information),  hey can relate to motor  <tnd 
intellectual skills (including cog~litive strategies), or [hey can become the foundation of 
attitudes (Gagne, 1985). Media play n role in this concept formation process, and reflect 
designers' concerns wit11 Ivleyro~vitz's (1993) emphasis on "getting o u r  message across". 
When  the emphasis is on accurately conveying the instrl-~ctiona! content, it is at times 
difficult to totally separate content from the general character of the media, especially 
the extent to which the content represents reality. 

Elerr~ents ojRerilism 

One of  the basic media characteristics is hew closely the media facilitates preserttatiori 
of content that corresponds to reality. In 1937 Hoban, Hoban, and Zisrnan assertetl 
that "he value ofvisual aids is a function of their degree of reality" (p. 22). To  a great 
extent the goal of mediated instruction through the ycnrs has been an effort to create 
realistic learning experiences. Such experiences may be rooted in everyday problems, 
invo!ve concrete representations calling upor, all of  our  senses (sight, sound, perhaps 
ebVen smell), and reproduce real-life activity arld evellts. These :.re elements of fidelity 
a n d  accuracy. 

Another aspect of realism is the l ~ o ~ i o n  of "being there". Seels, Fullerton, B-rry, and 
H o r n  (2004) characterize this as the sciise ofiin~i~ccijacy h a t  icarnrrs ieei. i t  is as if they 
were  experiencing "the represen!ation of the thing or  eyent as  [being] almost simultane- 
o u s  with its occurrence" (p. 252). This can be the case with television, film, video clips, 
and the  web. 

Representations of reality have increased greatly in  terms of both fidelity and ir, the 
sense ofC'being there" as technologies have become more sophisticated. For example, vir- 
tual  reality tools allow learners to  no: only see and hear, bui  also to  touch in the learning 
environment. T h e  instruction can be truly experiential, and it has been especially useful 
i n  medical education and  in surgical simulators (IZilcLellan, 2004). These tools bring new 
mean ing  to Hoban kt al.'s principle of aids functioning to their degree of reality. 

The Cone ofExperierrce . 
One oEthe earliest attempts to  describe the role ofmedla in instruction was Edgar Dale's 
(1 946) Cone o f  Experience. Dale's Cone (as i t  has long been known) visualizes the role of  
media  as links between doing (i.e., actual involvement in experiences) and  symbolizing 
(i.e., reading words or  visuals such as charts o r  diagrams). It classifies the  audio-vlsual 



aids of that time in terms of their co~~creteness or abstractness ' ~ v i t l l  direct, purpos<- 
ful experience being the most concrete anci vel.l~al syillbols being the most abstrnct. 
Between the two extremes lie contrived experience, dramatized experience, field trips, 
demonstrations, e,xhibits, television, motion pictures, recordings or radio or still pic- 
tures, and visual symbols. One could easily upclate the Cotle by substituting   nod ern 
technology. 

One  i~nplicatioli of Dale's Cone is tliar abstrsct concepts :Ire easier- to grasp if p1.c- 
sented first in terms of concrete exnlnples and cxpc;islices. A close ilrialysis of the Ccnc. 
shows that these various activities and aills involve niultipie senses, and the more con- 
crete experiences typically involve audio nnd visual perceptiol? occurring at the sami. 
time. These activities tend to be c!oser to direct exper;e~:ce. 

Dale was quick to support the importance of each of the Cone's parts, be the): a d \ ; -  
ities that involve doing, observing, 01. symbolizing. This same position was taken by 
Hoban  et nl. (1937) when they said "Mere corlcsete esperience, i11 itself, is no guarantee 
of generalization; i t  n~erely s~lpplies t!~e situatio!~ by whicli this generalization becomes 
possible and mc.aningful" (p. 24). Dale's work \vas the beginr-iing of what many call renl- 
ism theory in media. 

~Vfed in  as Long-rage: Elenlerlts of Structure 

lvleyrowitz's (1993) media-;IS-language metaphor focuses upon the ivay in which the 
various media are structured and emphasizes "the plasricity of t11e rnedium in a l t e r rn~  
the presentation and meaning of the content elelnents" (p. 59). Here tve wi!l discuss 
besic structural elements of instructional n~edia: visuals, and :he combination of val-ious 
elements, most typically audio and visual. 

T o  3 great extent the !anpage  of media is the language of visuals, and as early as 1922, 
it was suggested that research sho!ved tha: 40 p e ~ c e ~ ~ t  of conceptual learning could bc 
attributed to vis:lal experiences (Weber, 1922). Ir? the past, visuals typicdly includcd 
photographs, drawings, diagrams, maps, and fi1:n. 'Today, they alsc include video, 
computer-generated z r i m ~ t i s n s ,  2nd icon;. 

Instructional visuals can be describedin terms of what they look like or  of their func- 
tion. The  latter approach speaks morefo  the role visuals play in  learning with media. 
Knowlton (1966) suggested that pictures were either realistic or analogical or logical. 
Realistic pictures make reference to the real world. Analogical picti-lres visually portray 
comparisons. Knowlton saw maps and circuit srhematics as examples of logical pictures. 
Duchastel (1980) provides another organizing scheme for instructional visuals. H e  sees 
t hem "as having attentional, explicative, andlor retentional roles" (p. 286). These two 
interpretations irnpiy that illustrations add to the learning process by motivating (i.e., 
gaining attention, being realistic), facilitating understanding of the content (i.e., analogi- 
cal, logical, explicative), or aiding in recall of the content. 

While a large body of research supports the power of visuals as an i~~s t ruc t iona l  tool, 
Baker and Dwyer's (2000) series of studies provide a somewhat more tempered conclu- 
sion. Even though visuals do have a largely positive influence on learning, they found 
tha t  no t  all visuals are equally important in terms of their given instructional function. 
Color  did arouse interest and relate to achievement, but  the realistic details at  times 
seemed to distract students frorn the primary task. 



Cue .Srrt?ir?lotiol~  TIC^ Dtlli/ (2odirlg 7'/1~~r}' 

, \~ l  important element of media structure relates to the number ofcues or stimuli t h ~ t  
:Irt: i.,. . iuded in a mediated presentation. The'giiiding principle has been that "learning is 
; .~c~~' lsect  as the number of available clles or stinluli is increased" (Severin, 1967, p. 237). 
! h e .  !i.c details in a   resent at ion (e.g., color, sound, and text). These are the factors 
that tend to make z presentation more realistic. T!~is principle is consistent with realisni 
,!~?o~-y, and it is also reminiscent of the nssumed. superiority of multiple-channel corn- 
,?,unication. (See Chapter 3). One implication of cue s u m n i a t i o ~ ~  theory is that it is bet- 
,,. :!, ! ! s t  ~nultimedia with sountl rather than use instructional.~naterials that emphasize 
. : . i I .  . ;.t or static images. 
', ~ l e  superiority of visual instructional presentations over solely verbal presentati9r.s 

J , . , .  : ,, !I,, .;  b ~ ~ e n  esplaincd through the work of Paivio (1991, 2007). Paivio's dual coding 
. . . . .:. ,,gests that thereare two separrtte, but interconnected, memorysystems: one for 

i < i  lil~cjrrnation and another for visual informarion. Since visual information tends 
t i >  include some text, both Inenlory systems are used. Consequently, visual information 
is !-!1ore likely to be retained than purely verbal. 

I .rivrc,'s theory has been generally supported empirically. This has provided a ratio- 
lali f . ~ r  not only using visuals, but for wing  more complex multimedia presentations 

In teaching-learning situations. Ho~vever, there are conflicting research results in this 
:-egard. blvl3yer and Andersoll (1  992) f~~ i r i c?  that instruction with animation and narra- 
iion positively impacted problem sol~zing, even though i t  did not show any advantages 
;>\:er r! ,ilitional instruction in sir~lp!e recall. However, other researchers have not found 
. ' %  . t  ; I : .  mated instrilctlon suri:asses instructioil using only static visuals (Lin & Chen, 
C ;! I .  may be that such visuals are important only when animatior, is specifically 
. . . .  :. (! i ; y  the content. This conclusior, reinforces the long-standing design assumy- 

. ) .  I. c(ciitent, goals, and technique should mesh. 

~Medica ns a Learning Env i ronme~  t: hterncting ivith Technology 

)err , 1~ .v a new approach to viewing media known as media ecoiogy. This orientation is: 

. . . Lased upon the assunlption that media are not mere tools that humans use, but 
rather constitute environments ~vithin which th(y move and shape the structure of 
i.hei?- perceptions, their forms of discourse, and their social behavior patterns. (Heise, 
200-' p. 15 1)  

Ilis is reminiscent of general systems theory (GST) (see Chapter 2) since "when a hew 
-t - r  i ;  lclded to an old environment, we d o  not get the old environment plus the new 

I : get a new environment" (Meyrowitz as cited by Heise, 2002, p. 157). Hence 
11 t i ) ~ ~ ~ t  of view, in teaching and learning environments it may be more appro- 

t i  imine interactions with media, especially interactions shared among groups 
jrr. ,<r>d interactions between the learner and the tool itself. This reflects the cur- 

,!t 1 1  ? ~ l s  made between learningfiom technology and learning with technology 
' ~ o z r n ~ ] ,  I Y Y  1; Jonassen, Peck, &Wilson, 1999), but this is not a new idea. 

Media-Learner Interaction Effects ' 

$ 1  1 -  1 ! 360s and 1970s it became popular for educational scholars to study aptitude- 
- 

. i.~ction (ATI) effects. This research grew out of Cronbach's proposal that 



the besr \vny to clelll lvit1-1 indivitlual learrie~. tliiferences Lvas to adjust the instructional 
niet]lods to f i t  the aptitucle patterns of the learners (Parkllurst, 1975). Such thinking 
reflected a rejection of research that resulted in reconirr~endations only for the average 

,s,t.udent, arid a corresponding belief in the efficacy of individur~lizecl instruction. It also 
reflected a shift from the dominance of beliavinr~l learning theory to that of cognitive 
learning theory. This orientation was also applied to instiuctional meclia research and 
practice. 

Some of the initial efforts relating to A'Ti and media Lvere simple. They thought of 
learner aptitude primarily in terms of n l e n t ~ l  ability, and media in terins of either verbal 
versus pictorial preserltations or multi-ch~lnnel a n d   lotion present~t ions.  Typically, thc 
latter research pe!.tzi:led to television or ~nnt ion  pict~ircs (see Allen, 1975). Snow anti 
Salomon (1968), however, reflected a 1nc;rc- r;~oi!ern interpretation of learner character- 
istics when they suggested that "the tern 'aptitude' refers to any individual difference 
variable which . . . appears to fxilitate learnjng in some students and some insiruc- 
tiorla1 treatments while limiting or il~terfcring with learning in other students and othei. 
instructional treatments" (pp. 347-348). ' lh~is ,  learner characteristics also included 
other derrlographic variables, backgrount!, attitucli.~, and personality traits. 

The  practical implications ofthis line of thinkins were that alternative media cocild he 
selected for small groups of studelits (Sao\v & Salomon, 1965) o r  that mediated presen- 
tations could be designed so that they ~ r o u l d  :;ugmrnt the mental operations ofstucients 
performing a certain task (Snlomon, 1374). 

The  interest in AT1 effects of ~1etliati.d il lstr~ic:io~ led .fzirly naturally to positions 
such as Salomon's (1994) rnedia attriblites theov.  In sumrnsry, his theory builds upoil 
the  view that one of the inherent characteristics of a nlcdium is its symbol system1 (i.e., 
a way of structuring and presentiriginf~rnlation).  The human mind also uses symbols 
to  control informatio11, and some of t h a e  spnlbol systems are acquired from media. 
When there is s match bet~veen the media sy~nbol  system j the content, and the way 
l can~e r s  represent information in their minds, iristructicn is easier to uxdersiand (Clark 
& Salomon, 1986). Moreover, "symbolic features of media car1 be made to cultivate cog- 
nitive effects, not that those effects necessarily occur naturally a s  a result of uninvolved 
exposure to a medium" (Clark Sr Salomon, 1986, p. 469). Consequently, using certain 
media (and taking advantage of the media's irnportant attributes) can actually lead tc 
ncw cognitive skills among learners. This is a manifestation of cornylex interactions 
bemeen treatments (i.e., the media) and learners-the AT1 effect. 

The Role ofMedia in Distribirted Cognition 
.... 
I he previous discussion of learner interactions with media was rooted in the assump- 
tion that cognition is something that occurs "in the head". However, today cognition is 
"widely seen as being more typically 'distributed' than individual" (Cobb, 1997, p. 30) or 
:i.s 3 "joint cognitive system in a cultural context, not the individual mind" (Angeli, 2008, 
p. 272). Pea (1993) views this as distributed intelligence and characterizes such distribu- 
tion as when "recourses that shape and enable activity are distributed in configuration 

1 Olson (1974) suggests that it is impossible to understand media effects without first understanding their un- 
derlying symbol systems. Moreover, thesesymbol systems (along with the medium) should be considered tools 
:vhii:h can amplify a person's abilities, as well as the medium's instructional potential. 1 ,  



across people, envirilnments, a n d  sitiiation. I11 o t l~cr  rvortls, ~i~!elligcr-~ie is ;iccomplishetl 
rather than possessed" (p. 50). 

The major interest here concc;:.ls interaction specifically bet~veeri huln ;~n> and metiia 
when the immediate physical learning resources arc seen "not just as a source of input 
and a receiver of o~!tput, but as a vehicle of thought" (Perkins, 1993,11. 90). Learning is 
not only a shared activity, it is an activity that coultl not be accomplished ivlthout either 
the hunlan or the tool that operates much as an instl-nctional systenl. 

What is the function of ~neciia ~ v l ~ e r ~  distributed cogriition takes place? ?'here have 
been t i ~ ~ o  major points of viev~, First, media (and i~icrtasingly meclia is thought of in 
this context as conlputers or cornputer networlts) car1 be been as a vehicle for llal~cllirlg 
difficult tasks, tools that augment human capabilities. CVe can con~plete statistical c o n -  
putatioris a t  ease, or search th~.ough vast quxtities of information lor an5wel.s to our 
questions. On the other hand, media and teclinology can enhance cognition or become 
"reorganizers of mental functioning" {Pea, 1393, p. 57). Instead ofsimply making work 
less arduous, computer visualization and simulations, for example, can aci~ially l a d  to 
different abstract concepts (Angeli, 2008). Intelligence can no longer be vieweti exclu- 
sively'iis an individual characteristic; it is a joint product of a complex environment. 
Cognitive processes are actually shaped by the environment even though some efforts 
are "off-loaded" to this environment when possible (tlollan, I-Iutchins, & Kirsh, 2L)OO). 
.Media:ed teaching and learning environmerlts can assume these same chnracteristics. 

The Philosophical Orien tatiolrs o j h f  edin 'Illeory 

Over the years the ID field hzs bsen criticized as being ~nechanistic and inhumane. This 
was due in part to tlle role of media and technology in tile teaching-learning process. 
There were fears that technology use in teaching leads to unifi~rmity and less contact 
with inspiring teachers (Oettinger, 1969). There \vere concerns that while technology 
use in education and training projectetl the aura ofpl-ogress, i t  also reduced the amount 
of human choice inherent in the process. At the s ; I ~ T , ~  t ine  tile rush toward technology 
often captures a growing portion of the precious resources devoted to education (Taylor 
Sr Johnsen, 1,086). Nonet'nelsss, niedia and technology have contiriued to proIiferatc as 
inEtructionai tools, not just because they are 3 sign of the times, but because of a number 
of ingrained beliefs and values. 

Supportfor Realism and Object ~\iianipulntion 

As we have seen, the value of media is closely related to how realistic it is. This faith 
in realism stems from an underlying belief that those objects directly presented to our 
senses represent the objects that actually exist in nature (Bittle, 1936). In other words, 
the object is independent of the mind. From a philosophical point of view, realism is an 
observable matter with physical attributes. It can t ~ e  opposed to idealis111 which suggests 
that "what is real is in some way confined to or at least related to the contents of our 
own minds" (Hamlyn, 2005, p. -114). Realism serves as a philosophical foundation for 
Dale's Cone of Experience and for using visual aids and technology to tie abstract ideas 
to concrete objects and experiences. It rejects idealism as a philosophy, not as a standard 
of what is good o r  something to be sought. 

Mediated learning typically involves experiencing concrete learning objects. Seeing, 
touching, and hearing all become ways of learning rather than sinlply exploring one's 
own reasoning. The various interpretations and renditions of phenomenology explore 



such 'I'llis thinking v:as basecl on Edl!lnnd I.lusserl's explorations into h o ~ v  
people experience actual objects (Tornasulo, 1990). I t  is "dependent on the explicitly 
visual experiences of time, space, perception, signification, and human subjectivitjl'. 
(Tolnasulo, 1990, p. 2), and because of the importance ofvis~inls to mcdin, this has been 
a particularly appealing orientation of n ~ u c h  inedia theory. The emphasis on mnnipulat- 
ing concrete objects is consistent with the tenets of active learning as opposed to learning 
that relies on pure reflection. Phenon~erlology <]is0 leads to an examination of inclivid~~:~l 
visual representations, and in turn the role of inclividual notions of reality. 

Sttpportjor Inrllvi~ir-tn I ~ t l i - / ; : ! c l o ~ ~  intelncti~ns 

Mediateti instruction pro~noted vnrio~ls forms of individualized instruction. An indivici-~ 
ualistic philosophy places prirrlaryvalue on  the iltdividuai, 2 very humanistic orientation. 
Much of the very early media use tendei! to perpetuate ~raditional lecture-demonstra- 
tion techniques. However, there were ear-ly calls to nse the capabilities of the new tech- 
nologies to promote individual discovey learning ailtl at the same time accommodate a 
wide variety of individual differences (see Kilbounie, 1961). 

Those espousing anti-individualism philosophies tend to emphasize the role of the 
physical and social environment in determining indivicl~lal behavior (Ynrge, 1979). ;'his 
somewhat reflects constructivist prificiples, although constructivists believe :hat ~llti- 
mately knowledge is internal to the individual. Distributed cognition is seen as a bridge 
between individual and social cognition since distributed learning occars "bebvern indi- 
viduals in the context of the socio-cultural milieu, rather than i ! ~  the head" (Sch~val-tz, 
2008, p. 395). Moreover, these socizl determinants al-e viewed by many as part of a cog- 
nitive system. This is not siinply a middle-grourld vie~vpoint, b11t . i~  instead a "sensible 
and reconciled position" (Schwartz, 2008, p. 396). 

MEDIA THEORY AND INSTRUC'I'IONAL DESIGN 
Media is a n  integral part of much instruction, and as such it is d s o  a critical part of the 
ID process. We wi!l discuss two major ways in which media is integrated into the ID 
process. The first, media selection, is a standard part ofrnoht 1D models. It is a crltical 
part of  the desigii of instrucrional strategies. The second, media use, is not typically high- 
lighted in the ID models. It is, however, incorporated into the delivery strategies, and 
often becomes the dominant element of these strategies. Media use has aroused the pas- 
sions of both media advocates and antagonists. While the media and technology options 
have changed drastically over theyears, it continues to reflect funda~~lenta l  principles of 
media and learning. 

Media Selzction 
There are a wide variety o fmeha  selectiori models. The sarly models tended to deal with 
traditional instruction, whether it be self-instructional or in groups. These models could 
>e as sinlple as Gropper's (1976) process, which he summarized in only four steps, o r  
hey could be  as complicated as Romiszowski's (1981) two-level process with various 
ubprocesses constructed at each level. 

More recent models focus on e-learning situations, corporzte communication, and 
l e  use o f  advanced technologies. There is, nonetheless, considerable overlap between 
je old and the new, and ultimately they all pertain to media's role in facilitating 



jenruing. Each rnotlel is built upon 11rincipIc.s \vhicli atldrcss (epics s ~ ~ c l i  as visL~;\l or 
verbal instruction effectiveness, the requisites for ~ising I-ealisrri, or interaction. 

, . -  

~Vfajor Elenlents ofMellin Selection 1Vfoclr:lj 

hfost media selection moclels address five general factors: 

Con tent; 
Learner cl~aracteristics; 
I~~struct ional  strategies; 
Environment; and 
h la~agement .  

In thesz models, media selection is basically n process of matching media an3 their ;:ttri- 
butes to the needs of thesituation at hand. We will explore how these factors are elnbstl- 
ded into inedia seiection models. 

Instructional content is typically specified i n  behavioral objective forrnat, and in m:ln), 
models the objectives are also classified as to the type of learning task they represent. 
Typically, Gagne's (1985) conception of the types of humcln capabilities is used to ilas- 
sify the learning tasks ar,d these learning outcomes then serve as the basis for iclentify- 
ing the required instructional conditions. (See Chapter 7 for a fill! explanation of ~hese  
conditions-based theories.) For example, the ~ e ~ a r t m e n t o f  the ~ i r  ~ o r c i  (1979) provides 
a guide that reiates learning objectives, learning srrategies, and msdia. (See Table 6.1.) 

This basic approach is still recommended by Gagne, Wager, Golas, and Keller (2005). 
I-Ioivevc:, their matrix encomFasses learned cababilities (i.e., types of learning tasks), 
events of instruction, instruction delively methods and strategies, and effective media. 

Media were not considered appropriate without considering the nature of the learn- 
ers. The  Reiser and Gagne model (1983), for example, ideiltifies media that are suitable 
for both readers and nonreaders. Gagne (1985) cites the importance oflearner zge in the 
media selection decision. Romiszowski (1981) considers the impact of lekrning styles, 
attention span, and motivation. Huddlestone and Pike (2008) S ~ ~ G K  cf the importailce 
of coilsidering student confidence to use technologies. Media selec'tion cannot be suc- 
cessful ;vithout zccounting for who will be usigg the media. 

In  the early years, instructional designers often saw the ideal instructional strategy as 
being individualized. Many media selection models reflected this orientation. The Reiser 
and Gagnk (1983) model has two separate media decision paths: one for individualized 
instruction and another for grouped instruction. This was often the. first macro-levei 
slrategy decision. Another general strategy decision was related to the function of the 
learning task. In  the Air Force example (see Table 6.1) instructional strategies are viewed 
in terms of their functiou: presentation, practice, or feedback. Function has also been 
interpreted in terms of the medium's capabiIity (e.g., to show motion or provide sound) 
(see Kemp, 1985). Another standard way of interpreting instructional strategy in the 
media selection process is by viewing the strategyas one of Gagne's Events ofInstruction. 
This tactic was employed by Briggs, Gagni, and May in 1967, but it was also a part of 
Huddlestone and Pike's (2008) model. However, the newer models often make their 
strategy-related media decision in terms of the interaction required. Caladine (2008)' for 
example, speaks to the need for interaction with materials, interaction between learners, 
and interaction with the facilitator. 

. . 
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'I'hc rlatur-c of the inatl-ucticjrlal cnvironnlent also directs nl:lrly 4csig1ler.s to rrsi~ig orle 
me;iiurn over allother. Leshin, Pollack, ancl Reigelutll (1 992),  for exnlnplc, emphasize the 
learning context, which they clefine in t e r n s  of factors such ns group size. Romiszo~vski - .  

(1981) speaks to the'availability of resources, whether the env i ronmer~ t  is well aclapteci 
to the use o f  a given medium, and whether the conditions in the instr.~~ctioiial area per- 
lnit acceptable operation of the medium. Both Gagnt  (1985) and Departnlerit of the 
Air Force (1979) explore how the instructional setting can limit n~c'clia choice. They a:-e 
especially concerned ~ i t h  whether the instructional setting bears n close I-esen~blance to 
thc transfer setting. Then, being concerned with online lezrning, fIudclleston a:ld Pike 
(2008) assess the type of connectivity avai!able in the learning environmerlts. 

Finally, media selection typically invo!ves considering the in~plicatioris o f  mallage- 
ment issues for ease of media use. Often these factors are considerecl ir! conju.nclion with 
a contextual analysis (Tessmer & Richey, 1997), and many models simply refer to all ~f 
these factors as issues ofpracticality. blost notable of the niclnagernent issues is the n ~ e d i -  
cm's cost effectiveness. Cost issiies are recognized by schc1ar.s scch ns Reiser and Gagnt  
(1983)) Dick, Ca~ey ,  and Carey (2009), and '~u t ld1es tone  a n d  Pike (7008).  Horuever, 
there are m a n y  other management factors that impact media use. Gagne, Briggs: a n d  
Wager (1992) identify a large number of these practical factors, including sto.rage facili- 
ties, technical support, teacher training requirements,-and general disruption that may 
be caused by use o f the  medium. Huddlestor~e and Pike (200Sj.adciress a )vide variety of 
o t h e r  instructional inariagement concerns, such as the effects ofjirnited bc~r id~v id th  and  
pressures to  use existing classroom facilities. . . 

In  spite of the broad range of factors tha! impinge o n  ed1:cational media ciecisions, the 
overwhelming emphasis has been on matching the niedia filnction to  the  learning task 
at hand. Nonetheless, there are alternative ways of cha:acterizing media. O n e  approach 
is described i n  Daft, Lengel, and Trevino's (1987) media richness theory. Media  are con- 
sidered rich if they are capable of providing instant feedback, and. if they have multiple 
communications cues, a variety of languages types, and a personal facus. For example, 
face-to-face communication would have the highest degree of media richness since 
immediate feedback can bc provided; there are nlultiple cues (e.g., body language ancl 
tone  nf-roice), ~a tu ra l l anguage  is used, and it can be very personal (Sun B Cheng, 2fl97). 
'Another similar approach to  media selection is p r e s e ~ t e d  by social presence theory. Here  
the social presence factor is seen as the extent to  which other people are  felt t o  be physi- 
cally present during an interaction (Carlson & Davis, 1998). Both of these theories- 
media  richness and social presence-lead us  to the examination of two m o r e  recent 
media  selection theories that were developed specifically for e-learning environments.  

Trends in Media Selection 

M a n y  of the newer media selection models focus on e-learning ellvironrneri~s, whether 
they involve web-based instructidn or  any other type of computer-based instruction 
tha t  facilitates any time, any place learnicg. These are highly mediated learning environ- 
m e n t s  which typically employ realistic static and animated visuals. Color, sound, a n d  
text all play critical roles in much of this instruction. Learning occurs via interaction 
wi th  the technologyitself, b u t  the technology can also Facilitate learning by providing for 
additional interaction between learners and between learners a n d  instructors. Moreover, 
in these environments media can be employed with very small units of instruction since 
it c a n  be embedded fairly easily in instruction o n  an objective by objective basis. 



'r'Ile new ~ilctliaselection n~oclels ;!!so provicle ways ofdealing with some long-stancling 
issues in the field. For example, GI-opper (1976) arguer1 that rneclia shou!d be orientetl 
towards student responses rather than being seen only as a way of delivering stimulus 
material. While !his beha-:ioral perspective is 110 longer generally accepted, media still 
are typically seen primarily as vehicles for infurmation presentation. However, the nt.w 
models which emphasize interaction address Gropper's concerns in many respects since 
they tend to put more emphasis on lear~lcr activity and engagement. LVe ivill explore 
these trends by examining two new media electiorl 1:lodels: I-ludtilestone and Pike 
(2008) and Calzdine (2008j. 

In marly respects Huddlestone and Pike present ail updatetl model that contir~uzs 
to  recognize the traditional elements of media selection. Even though this zladel 
coulcl be viewet1 as generic, it has beer? cor~structed to acconlmodate curre:lt trends in 
e-learnins. 

Not  unlike the early media selection models, H~iddleston and Pike see the learning 
tzsk as the factor that primarily shapes t h ~  process. E-learning instrr~ctior! can involve 
groups of varying sizes or it can be individu;llized. The grouping strategies, hoive~,er, 
are dependent upon the media attributes which can support either inteiactions or the 
transmission of information. Instructional interactior~s depend to a gre3: extent upon 
~vhether  :he learning experience is synchronous or- asynchronous and on ~vhether the 
players are co-located at any time (Huddlestone 5( Pike, 2008). 

In this model, the learning contest is not sirnp1.y the delivery context, but i t  al:o 
encompajses factors such as support a~:d inaintena~~ce, as iveli as design and devtAopn~ent. 
Instructional management is similarly expanded to i n c l ~ ~ d e  not only s~hecl~il ing 2nd 
allocation of resources, bu,t it also includes the use of a learning mnnagc~nent systenl to 
handle student enrollment, tracking and recording results of ~ l ~ e  instruction. Cost effec- 
tiveness inciudes calculating the return on irlvest!nent. All of these decision factors are 
interrelated and each factor inlyacts the operation of the others (Huc!dlestone & Pike, 
2008). 

The  second current model tve will reviciv is Caladine's (2008) technology se!ec:inn 
method.  The Caladine model is directed toward whai has been called flexible learning 

. . 
(j.e., learning that is flexible in terms of time o r  ,n!i!rrl!. ?!ere the instructor's volce is no 
longer the prime means of delivering icformation, and media systems are required to 
manage interactions. This model is presented in Figure 6.1. 

While Caladine (2008) also incorporates many traditional components of media 
selection, his emphasis is on a combination of learning activities and learning 
technologies. Tecl~nologies are viewed as being either represeniational (requiring one- 
way interaction) or collaborative (requiring two-way interaction). Representational 
technologies (e.g., printed mate ria!^ or a filmj aie used with learning activities 
that  involve simpiy the provision of  instructional materials o r  interaction with 
such materials. On the other hand, collaborative technologies (e.g., e-mail o r  video 
conferencing) are used with learning activities that involve interaction between 
learners, interaction with the facilitator, or intra-action. This latter activity involves 
interaction within the learner,. such as reflection or critical thinking. Technology 
selection is also influenced by the capabilities required of the media (i.e., the mechan- 
ics o f  the subject), the learner, the facilitator, ant! the related costs. The technology is 
ultimately selected for a given- situation by anailzing and matching these various 
factors. 



-- 

Figure 6.1 The Caladine Technology Seleclion Method. 

Note: From Enhancin,ot-Learning v/ilir Media-Rich Content andlntmctians by R .  Caladine, 2008, p. 138. Copyright 2GO8 
by Information Science Puhlishing. Used with permission. 

?'he Caladine model is made possible because of the new techl~ologies, especially 
the web, which makes such interaction and flexibility possible. However,  he web also 
supports the US? of a wide variety of other media, including those xsed in traditional 
ia'ace-to-face instruction. It also makes the use of materials from many discip!ines and 
Illany sources far more feasible than rvas previously possible. Such instruction is typically 
s t ruc t~ red  around a learning management system. 

These newer media seIection modeis ;ire put into the context of past rnodeis in Table 
6.2. Eere we compare seven models that represent the deveiopn~ect of media selection 
mrocrsses QVPZ. the j i ~ 2 r s . ~  

Media Use 
?,Iedia use parallels the development and availability of technologies at  any given point 
'f time, but media functions have been more constant. Here we will describe media use 

in terms of two major fi~nctions that media have served: being a vehicle of instructional 
 tomatio at ion and being a means of bringing realism and interactivity intv the Iearning 
c:~vironment. 

Automating Instruction 
.?:ince Sidney Pressey's introduction of the "Automatic Teacher" in the 1920s, there have 
bi,en a variety of efforts to use technology to individualize instruction and to reIieve 
tcclchers of the manual, routine aspects of instruction. Pressey's device provided a way 

. . 

2 'This table is similar to Reiser and GagnC's (1983) comparison of then-prominent media selection models on 
their page 15. 



Table 6.2 A Matrix of Representative Media Selection Models and heir Componen t s  

COMPONENTS MQDELS 
-~ ~- ~ -- 

Briggs, Gropper Dept. of the Air Romiszowski Reiser & G a p e  Caladine Huddlestone 
Gap!, & (1976) Force (1981) (1933) (2008) & Pike (2008) 
May (1967) (1979) 

Content 
Behavioral Objectives X X X X X X (pre-task) X 
Type of Learning Task and Required Conditions X X X X X 

Learner Characteristics 
Previous Experience 
Learning Rates and Abilities 
Motivation and Attitudes 

Instructional Strategy 
Individualized/Grouping X : >( X X 
Instructional Function X X X >; X X 
Media Capabilities Required X X X X X X X 
Events of Instruction X X X 
Interaction Requirements 

Environment 
- Resources and Fac~lities X X S X X 

Lnstructional Setting Characteristics X X X 
Co-location of Students and Instructor X X X 
Instructor Skills and Suppo~t  X >: X 

Management 
Cost Effectiveness 
Maintenance and Technology Support 
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for students to dl-ill ancl test tliernselves, two proccsscs that he saJv as being ir~tl-icately 
., :ni~ected. The machine (initially made of old ty-yewriter partsj "rcgulntecl the rate of 
:rl..~.ruction, allo~vecl for self diagnosis, and liberated [he teacher fro:-11 time-consunlirig 
.(j:itinev (Petrina, 2004, p. 311). Students took multiple-choice tests and receivecl feed- 
hack on their performance. This was a fcrerunner of Skinner's teaching machii~e. 

Moving beyond Pressey's testing device, Skinner's machine employed prograinrned 
instruction based upon his behavioral theories. Were, learned behavior was clevelopecl 
by having students pass through very small sequences of steps (or fra:ncs) that let1 them 
lo\vly to the final desired behavior. Each correct performance was syi;tematically rein- 
- , r i d  (Sk i~ne r ,  1958). Learning occurred through self-instruction anti self-pxcing. 
Jltirnately, programmed instruction incorporated audio alld video stimuli in addition 

, o  the textual presentation of informat io~~.  Teaching machines and programmed instruc- 
ion were one attempt to adapt instruction to the ivide rar?ge of individual tliffere;~ccs 

.:,id eliminate failure from education and t ra in i~g .  
Pressey and Skinner looked to singlz "machines" to a i ~ t o m o ~ e  the teaihii-ig and learn- 

jag process. Others sought to combine the available technologies anc! processes to  allto- 
rnate the entire classroom. For example, Finn (19578, 1957b, 1960) made a coordinateci 
proposal for full classroom automation. He saw automation as a Jvay to increase d u c a -  
iional efficiency and to deal with existing teacher shortages even as it raised the quality of 
teaching. Auton~ated classrooms were intimately con rec~ed  with the neiv iris:r.uctin~izl 
:ethnologies of the time, especially te!evision. Finn's vielv of clnssroom automation was 
.11sa tied to systems theory (see Chapter 2)  since he saw automation 2s involving the 
n~~rd ina t i on  of instriictional managemen: processes, personnel, and n~acliir~ery. It :<as 

also dependent upon analysis and long-range planning. 
'These attempts to automate instruction reflect the vicrv of rneciia as ;1 learning rnvi- 

!;?nrnent ancl they also emphasize learners interacting irldividually with tile tcchnoiogy-. 
illtimately the efforts to automate classrooms rvere largcly abot-ted, not because of tech- 
i l 0 1 0 ~  failure, but because of apprehensions concernii:g mechanization and dehuman- 
iiation. To  many, automation conjured up images of mass production in the classroom. 
Nonetheless, there are elements of these innovations siill alive today. 

Creating Realistic, Interarteve Learning Environments 

As compute: technologies advanced and became more accessible, computer-based media 
.~ s sumed  a dominant role in instruction. Such technologysoon integrated video, still and 
:ulimated graphics: and the ability to establish links between all aspects of instruction and 
: ;~~ppor t i ng  information. Much of the early computer-based instruction often reflected 
:-(nments o i the  Skinnerian teaching machiile. Fcr example, learners still controlled pac- 
It:% a d  sequencing, and feedback was immediate. 

bVith the advent of the World Wide Web, new instructional strategies emerged. 
lilstruction n o  !onger needed to be bound by tinie or space, and communica t i o~~  among 
1 ,.: ~.ilers and between learners and instructors could occur at any time. The web also 
::i < ~ ~ / i d e d  access to  sources ofinformation that had previously not even been considered 
'1  emote possibility. 

At-lvances i n  computer-based media were influenced by more than technology inno- 
vations. They were also influenced by new thinking related to pedagogy and the psy- 
!:hological aspects oflearning (Hannafin, Hannafin, Hooper, Rieber, & Kini, 1996). For 
e:csrnpIe, advocates of canstructivism, anchored instruction, and situated cognition 



I-endily !i~oked to the computer and the web as a way of providing instr~ictional activities 
rooted in true-to-life contexts. (See Chapter 8.) 

At first, making contextual descriptions realistic was approached simply from a 
technological point of view. For example, Strang, Badt, Knuffinan, and Maggio (1?88) 
described their use of s i~nple ~nicroco~nputer-based sinlulations to help preservice 
teachers to learn feedback and classroom management skills. The cornp'iiter provided 
verbal exchanges between classroom teachas and their students. These exercises and 
subsequent debriefing with the instructor provitled learning activities in addition to  
traditional lect~ires and field experiences. 

Then the materials became more complex. Interactive video clips ancl large data sets 
were embedded in problem-solving instruction to provide the relevant context~lal infor- 
n~at ion ,  and some programs allowed students to model and practice ?roblenl so!iling. 
Other instruction established context through the use of high.-fidelity imngcs i.11at c2p- 
tured the essence ofreal-life actiiiities (Hannafin et a]., 1996). 

The possibilitizs for interaction during :he tzaching-learning process aiso grew dra- 
xaticr,lly with the i~itroduction of the Internet, web-based instruction, a ~ i d  online learn- 

, ing. For example, Harris (as cited in I-Iill, Wiley, Nelson, & Han, 2004) iderltified six 
types of interpersonal exclianges raking place 01; the Internet. These i ~ c l u d e d  nctivitirs 
such as global classrooms (i.e., ciassrooms studying common topics together), electronic 
appearances (i.e., student correspondence with guests on electronic bulletin boards), 
and electronic n~entoring (i.e., expert guidance of novice st~identsj.  Creative instructors 
and designers will continue to expa~ld interactions among students and  subject mat- 
ter experts. They will provide even niore collaburative learning and an increased social 
presence. 

Trends in Media Use 

Today, technology permeates instruction at all levels. The more complex technology- 
based designs, however, relate to learning environments, not classr-oonis, since the new 
technologies have in effect remover! traditicnal walls From instructionai settings. These 
new settings have been called techr.ology-enhanced learning e~ivironments (TELE). 
"TELEs are techncloq-based learning and instructions! systems :hroiigh which scu- 
dents acquire skills or knowledge, usuallyhjth the help of teachers or facilitators, learn- 
ing support tools, acd technological resources" (Mrang & Hannafin, 2005, p. 5). 

TELEs tend to be learner-centered with a high degree of learner control. They are 
likely to employ strategies that reflect experiential or situated learning principles, and 
they use primarily individualized methods. The technology resources help studer~ts 
access data often on a global basis-an<! they establish social communities revolving 
around the learning tasks. ?hey also provide for ongoing assessn~ent and feedback, and 
help students deveiop a deep understanding of the content (Chen, Calinger, Howard, & 
Oskorus, 2008). 

A recent TELE example is provided by Kim and Hannafin (2008). They describe a 
technology-enhanced, case-based learning activity in which students use a web-based 
library consisting of cases of expert teachers developing technology-enhanced lesson 
plans. These multimedia cases include interviews with the experts, authentic context 
data, work samples, and archival data. The tools provide for instruction that is self- 
regulated and situated in real life contexts. These tools facilitate learning by engaging 
students in experiences that demand task-related action, reflection, and problem solving. 



TELEs also frequently make use oiothcr technologies that repliiilte real-~vorld espe- 
riences such as simulations, games, virtual reality, online ~vorltls, and other imrnersive 
te( iinolc~gies. While some designers use the terrns "simulation" and "game" interchange- 
,;b!y, Johnson (2008) views simulations as being clriven by one person interacting with 
.!i ;actors in different scenarios. Gredler (2004) sees a simulation as a case stutiy of "a 
?articular social or ?hysical reality" (P. 573). On the other hand, games are cornpeti- 
.tive ac~ivities, even though they too may incorporate simulations. "An onliric world is 
tyj.jically a 3D representation of the real world and a place to host events or learning 

uj.ii:rii.:ii.~.es" (Johnson, 2005, p. 30). Second Life is one of the most popular examples cf 
,.;.-olili!ie world. Virtual reality is also related to these technologies. It "can be defined as 

, : i l l :  use of  conlputers and related technology to produce an artificial environnlent tha t  
.i(;lulat(rs a target one" (Connolly, 2005,p. 13j. Learners are able to move about and 
.: . : i i ; . :  :Lire these various worlds, often through'very life-like avatars. 

ihliiiitively, these tools are knoivn as immersive technologies. However, they are 
n ~ ! ; ~ ! e r ~ ~  applications of the fundamental principles of media and learning. 'They are 
.exi i:c:ssions of a belief in the value of hands-on learning couched in life-like materials 
i!?,li farilitate high degrees of interaction. They are expressions of a belief in ' the value 
~i 1earr:iilg experiences which impact all of the senses, and of instruction which adapts 

io the rieecls of individuil studerlts. Today's technologies facilitate a far more colnplete 
application of these long-held principles than do the media of the past. 

- -  RESEARCH, MEDIA THEgR'SI, AND INSTRUCTIONAL DESIGN 
I~! , . . : . , ,  : ,;. ..% is . a huge body of media research. Allen (1959) estimated that in the 40 years 

'~i.'-,i;.::*tl 1019 and 1959 there had been between 2500 and 3000 separate educational 
I.:! .ii;r .;tudies. We would not attempt to update this figure, but  it surely has more than 
! ioublcci. In general, all of this rescarc,h has sought to: 

Substantiate media effectiveness and superiority over tradition31 teaching methods; 
Explain how media attributes and tecllniques of classl~oom use facilitate learniilg; 

* Explain the impact of media on learners; and 
Document processes of media design and development. 

i'eriotlic reviews ofmedia research as a whole have attempted to determine the extent t~ 
,,~/hich these gcals were achieved. For example, see Allen (1956, 1959, 1971); Lumsdaine 
{1963), Campeau (1967), Torkelson (1977), Wilkinson, (1980)~ and Clark and Salomon 
i'198r5j. In addition, there were the reviews that served as the basis of the now famous 

. . 
. .ia!,.., Kozma debate in the literature (See Clark, 1983; Kozma, 1991). O u r  task here is 
: . a )  br;:.:i-ly summarize what have welearned about media in  general from this mammoth 
I - 0 c 1 j i  ;!l~vork. 

Empirical Support of Media Theory Applications in  Instructional Design 

ill ax1 effort to tie media to learning, there have been many studies that compare one 
n e i  i i ~  io another. As Clark and Salomon said in 1986, these studies attempt to answer 
;.he question Who is the  fairest of them all? Typically the comparison is between the 
j i<:.;\ii'st medium which has captured disciplinary attention and nonmediated traditional 
~.1,1.:;.:;1-!ii,;11 instruction delivered in a face-to-face setting. These studies have usually 



resultecl i l l  no  significant differences, and there have been lolid cries in the Iiterat~lre that 
they be discontinued (~Ulen, 1959; Ly~nsclaine, 1963; Campeau, 1967; 'I'orkelson, 1977; 
Clark & Salomon, 1986). As a result of these findings of no differences, some researchers 
(notably Clark, 1353 and Winn, 1984) have concluded that there are "no learning ben- 
efits to be gained from employing any specific inecliiim to deliver instruction" (Clark, 
1383, p. 445). 

lfotvever, Kozlna (1391) argiletl that the capabilities of a given medium interact with 
the teaching mcthocls ant1 the two in conlbi~lation can influence the nlnnner in which 
lcnrners process information. Therefore, rnedia c3n make a clifference. Others in their 
reviews o f  media research have pointed out  the value of studies of the vniq~!e attri- 
bl.ltes of particular media (Allen, 1971, Levie & Dickie, 1973, Clark Pr S a l ~ ~ r i l ~ n ,  1986). 
\Yilkinson (1980) concluded that the research does suggest that vrhen both n1edi3 attri- 
butes and  learner characteristics are considered that data show that media d o  impact 
student achievement. By and large Kozma (1991) agrees. 

These vietvs of nletlia research fundamentally speak to the question of rvhether media 
arc interchangeable in a given instructional situation with their selection being primarily 
a matter of cost, availability, o r  ~xotivational qualities. Still, many wonder if the neivrr 
techriologies have attributes and capabilities that are so unique thar indeed they can not  
be vierued as interc!~angeable objects. Clark and Salomon saw this as a possibility in 1986 
since the new techno!ogical materials tended (even at that time) to be better prepared 
anc! could provicie ar, impetus for curriculum reform. 

Ci l r~ .e~l t  reseal-ch on learning with multimedia seems to shoiv that retention, prob- 
lem solving, and transfer of training are positively impacted due to muitiple and richer 
representations of content, multiple ways of retrieving information, and the possibili- 
ties of more  cogriitive flexibility (Graesser, Chipman, 8z King, 2005). The  conclusions 
with respect to Internet-based instructjon, simulations, and games are mixed (Hill ct al., 
2004; Graesser et al., 2008). 

There is also a body of rescarch directed toward the design and development of media. 
I 

Some of this research confirms the effectiveness of certain design techniques (e.g., anima- l 
tion, learning objects, placeinent of words and pictures on a screen, whether to use nar- 
rfitirrp_ cr text). Other research examines the entire process of designing and developing 
specific products or tools (Richey & Klein, 2007). This research has been far less contro- 
versial and has provided direction for the design of the new and emerging technologies. 

With each review of media research there have been recommendations for it to continue, 
but with a new focus. In addition, individual researchers often offer more specific sug- 
gestions for new rescarch agendas. Recent recommendations have included: 

Research on learning via the Internet in formal and informal contexts, including 
a n  exploration of best practices and ethical considerations (Hill et al., 2004); 
Studies of virtual environments, serious games, and learning (Graesser et d., 
2008); 
Demonstration projects that analyze the role of immersion in learning (Summers, 
Reiff, & Weber, 2008); 

* Practice-based studies of mobile technology and learning (Romiszowski & Ivfason, 
2004); 
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T a h l ~  6 .3  Continued 
-- 

5. ID iipplications: 
Automating Instruction 
Media Selectiori (Face-to-Face and Online Settings) 
Multimedia Computer-Dnsed Instruction 
Online Worlds 

- Sitnulations and Games 

6. Supporting ID Rcsenrch: 
- Media and Learning Research 

Media Attributes Research 
hledia Comparison Research 

- Media Design and Development Iksearch 
- Media Use Research 

7. Related Concepts: 
- Aptitude-Treatment Interactions 
- Cone cjf Experience 

Flexible Learning 
- Imrnersive Technologies 

Teaching Machines and Individualized Instruction 
- Technology-Enhanced Learning Environment (TELE) 

bledin theory has a special place in the ID knowledge base. While it does influence 
many ofthe domains, it primarily shapes the domains ofmedia and delivery systems and 
instructional and noninstructional strategies as shown in Table 6.1. 

Tablo 6.4 Ir~siructional Design Domains a n d  Elements Related to  Media Theory 
~. 

Learners and Learnjng Processes 
- Leal-ner Characteristics (aptitiltie, demographics, hackground) 

Disrribu ted Learning Process 

Learning and Performance Contexts 
- Instructional Environment (e.g., location of instructor and students, group size, delivery conditions, 

connectivity, storage and facilities) 
Instructional Resources Available 
Similarity Behveen Learning and Performance Con texts 
Support  Available (technical andmaintsnance) 

Con ten t  Structureand Seqt~enre  
Visualization of Content 

Instructional andNoninstructional Strategies 
Facilitating Activity and Engagement 
Facilitsting Co~nmunication Online 
Facilitating Interaction (behveen learners, between Irarners and instructors) 
Individualizing Instruction 
Providing Concrete Experiences 
Reproducing Real-Life Activities and Events 

Media  and Delivery Systems 
Media  Capabilities and Attributes (e.g., richness, social presence) 
Media  Costs 



Rledia f:unctioris (r.l;., p~-escrltation, tcedback, pr;~ct ice,  rn;ln;y;cr oi ' i i l~cr ,~ct jol ls j  
blet l i ;~ Selection (cucs, in tc r .~c~ion ,  symbol systcnl. relilting to io!ltent, learner ci~'lrncteristlcs, 
instructional strategy, environment,  management)  
Role in Learning 1'1-occss ( e . ~ . ,  part o f s t imul i~s ,  part ofresponse)  
Type of'Delivery (c.g., synchronous or  asynchronous)  

Designers and Design Processes 
Design o f o n l i n e  Learning 
ZvlultimediaDesjgn (e.g., incrcasi~>gcues,  sound  over visu;ils) 
Protluct Developlnent 
p- - - 

The second major theory base tliat stems from ID research anrl  practict. is tlint of 
conditions-based theory, which is discussed i ~ l  Chapter- 7. T o  nlanyscholars in the field, 
this  is the heart of ID. 



CONDITIONS-BASED THEORY 

To many in the field, the core principles of instructional design (ID) are rooted in what 
is !mown as conditions-based theory. Conditions-based theory is basically a cognitive 
orientation that is especially pertinent to the sclectioil and design of instructional 
strategies. It is closely related to the work of Robert h.1. Gagni, a pioneer of ID theory 
and research. While Gagnk saw his key principles as elements of instructional theoly, 
his work has been applied directly to the development of the;onditions-babed genre of 
ID theory and practice. Today, there are a number of conditions-based ID theories and 
models which are consistent {vith most (if not all) olGagn6's original principles. Recent 
thinking expands his original premises and ofien emphasizes new aspects of the Icarning 
ar,d performance improvement processes. 

Conditions-based theory evolved originally from ir:structional psycholog?l research, 
highlighting the direct lineage between this branch of psychology and the field of 
iD thai emerged in the iate 1960s and* 1970s. At one point during thls period, the 
term "psychoedi~cational design" was used to emphasize the relationship between 
psychological principles and improved practice (Snellbecker, 1974). Today, conditions- 
based theories continue to be rooted in psychological research to some extent, but also 
rely on the findings of ID research as well. 

In this chapter, we will describe: 

The foundations of conditions-based theory by identifjGng and exploring 
illustrations of its key elements; 
The expansion of conditions-based approaches to ID; and 
The research supporting conditions-based approaches to ID. 

THE FOUNDATIONS OF CONDITIONS-BASED THEORY 
Conditions-based theory has been called "commonpiace, if not universal, in current 
instructional psychology and instructional design thinking" (Ragan, Smith, & Curda, 
2008, p. 384). Nonetheless, many scholars struggle to specifically decide what constitutes 



such a theory, or what priictice truly reflc'cts the pri!icipIes of conditions-I)ascd theory. 
Here wedescribecontlitions-baseii theoryin terms ofthree keyprel-nises. These principles 

, . .. 
are rooted in Gagni's work: but gener'iiizcd to accon~~nodate  new interpretations of the 
theory. Thesc pren~ises are: 

There are different types of learning outcomes, and each type of learning calls for 
, . .  

>. 
different types of instruction. ,,.. ,;..: . ; ,: : (  1 ' 

Instructional sequencing relies upon relatio~iships a:nong the various learning 
outcomes. 
Instructional strategies should facilitate the internal processe: of learning. 

Others have describecl these principles somewhat differently, although we believe their 
essence i s  f~~ndamental ly  consister~t v~i th  our interpretation (Wilson & Cole, 1991; 
Kagan et al., 2008). Essentially, conditions-based theory encompasses tne belief that 
all learning is not the same. Gooci instructors recognize this 2nd modify their teaching 
t o  accommodate the unique nature of the content, being especidly mindfi~l  of the 
relationships and complexities of various aspects of the subject matter. These variations 
in teaching, in effect, create a match between the internal co~lditions of learning (i.e., 
~ v h a t  is going on  inside the learner's n ~ i n d )  and the external conditions of learning (i.e., 
the manner  in which instruction is delivered). Thus, learning is enhanced and made 
Inore efficient. We will explore each of these itlens by describing the cantributions of the 
foundational theorists. 

Types of lear-nir~g Outcomes 

The notion that there are different types of lcarning is not nexv. However. bcholars 
origlna!ly categorized these differences in terms of how iedrning occurs. Thus, the 
lrterat~lre included topics such as stimulus-response learning, ~nciclentnl learning, or 
rote learning. O n  the other hacd, when rzsearchers direcred their attention to topics 
such as verbal learning, concept learning, or learning perceptual-motor skills, they were 
venturing into thinking of variations in learning frcm a content perspective. This is the 
orientation of the various iearning types in conditions-based ID theory. Here :ye will 
discuss the initial ways in which learning tasks u;ere categorized by Benjamin Bloo~n,  
Robert GagnC, and David Merrill. 

The  Classification of Edl!cationaI Goals 

From 1949 to 1953, experts in  psychology, education, and psychometrics worked to 
identify taxonomies of educational goals in the cognitive, affective, and psychomo- 
t o r  domains. The  result of this work is now commonly called Bloom's taxoncmies. 
These taxonomies are hierarchical, with outcomes moving from simple to complex. 
Objectives in each category build upon those in previous categories. According to 
Krathwohl, Bloom, and  Masia (1964), the largest proportion of educational objec- 
tives are  in  the cognitive domain. These range from recalling simple facts to synthe- 
sizing new ideas when solving problems. The  framework includes six main categories 
of cognitive objectives: knowledge, comprehension, application, analysis, synthesis, 
and evaluation (Bloom, 1956). Each of these groupings also include subcategories of 
outcomes. For example comprehension is supported by the subcategories translation, 
interpretation, and extrapolation. 



Objectives in  he af'rfctivc tlolilain rcp~esent  i~lterest, attitude, values, emotion, 
ancl bias. This frai11ervol.k iilcludes five innin categories of affective objectives: ~ ~ e c c i \ ~ -  
ilig, sespoiiding, valuing, organization, ant1 chr~r;~cterizatiun (KratIi\vohl et al., 1964). ' 

I ' syc l~om~tor  ohjectivcs f ~ c u s  on motor skills alltl the manipulation of tools anc! objects 
for- n particular job. Bloom and his nssoci~tes did not icie~itify categories in the psycho- 
motor (lomain sillct. there Tvere feiv exan~ples of these objectives in the lit2rature when 
the classification systems rvere intr-educed. 

7 - 
I he t a~onon l i e s  developed by Dlooni and his colleugues have nc)tt'wortl-ly in~plicat io~is  

f9s the sjrstem'itic tlesign of instruction. As van h,lerrienhoer (2007) points out ,  the cog- 
nitive, psychomotor, and affective tlomains identiticti by Bloolll gcneralljr correspond 
to the knoxvledge, skill, and atti t~lde (KS&A) outconies at the center of most  traditional 
113   node!^. They are geiieral behavioral descriptors of content acid]-essed in education 
arid training programs. In addition, since the content c1assific:ltions are arranged frcln 
simple to complex, they also highlight the relationships between content areas. Bloorn 
(1956) 2nd his colleagues vie~ved their taxonomy ils also serving as a vehicle for test 
3evelopment and curriculum construction. (See Chapter 5 for n disc~issiori of Bloom's 
~pp roach  to curriculum.) 

Tile Donlaills o f l enrn i i l g  

tobert M. GagnC explicitly recognized the pioileering work of Bloom anti his co!- 
2ngues ~ v h e n  he reasoned that different categories of learning tlomains are req~1irc.d 
3r rneasuri~lg outcornes re~ardless  of the subject matter being taught (scc Gagni., 
97212000). GagrlP's (1964, 1965) early identification of the various learning types 
:rol~gly r2flccteci the then Jominant  influence of brhavioral psychology. However, 
ver the years, he Inodifierl'his vie~irs. Table 7.1 sho\vs Gagne's various attempts to 
istinguish among the types of leal-ning tasks and  the relationships among these clas- 
ficacion systems. 
Initially, Gag116 (1964) identified six categcries of learning: response learning, chair.- 
g, verbal learning, concept learning, principle learning, and prob!enl solving. With the 
~blication in  1965 of the first edition ofhis larldmark book, The CQnclitions oflearning, 
ese categories were somewhat expanded. Response learning was divided in;o ;ign;ll 
lrning and  stimulus-response learning. Verbal !earning was then seen as verbal asso- 
itions, and the notion of multiple discriminations was incl~ided as a precursor to con- 
?r learning. 
Gagnk's initialapproach to categori7inglearnirlg tasks blendslearning process concerns 
:h learning content concerns. He provides exarllplez across subject areas of content in 
:h category. Teaching soldiers to be alert when hearing the command "Attention" is 
nal learning. Teaching a child the mealiing of the word "middle" is an exanlple of 
icept learning (Gagni, 1965). However, Gagnt has hvo rationales for determining 
various tjrpes of learning: (1)  to show the simple to con~plex relationships among 
categories (not unlike Bloom) and (2) to denlonstrnte cornmon circumstances (i.e., 
:ma1 conditions) that facilitate each type oflearning. He is concerned with both how 
ning occurs and  the nature of the learning content. 
'his dual concern was also evident when GagnC made the transition from "types 
rarning" to  "domains of learning". His initial presentation of domains was motor 
S, verbal information, intellectual skills, cognitive strategies, a n d  attitudes (GagnC, 
1/2C00). On the surface this category system seems more content-oriented, and 



Table 7.1 A Sul~lrnaiy of Gagne's  lnterpretalrulls of t l ie  rypes of Learrllng fro111 i u n ~ t  t n  Most Cornplcx 
- -- 

Gagni  (1964) Gagn i  (1965) Gagne Gagne, Uriggs, & 
Type of Learni~lg  Type of Lenlnlng (197212000) LVager (1992) 

Domains of Illtellectual Skills 
Conimonly  in  
Education and  
Training 

- 

S~gnal  Learnln[; 
Response Learning St~~nulus-l!e~porlss 

Learning 
Chaining Chaining 
Verb31 Learning Verbal 

Multiple 
Dis~riminntion 

Verbal Infor~nation 
(or Decl;irativr 
Knowledge, src 
Gagn6, 1984) 
Intellectual Skills 
(or Procedural 
Knowledge, see 
Gagn6, 1984) 

Concept Learning Concept Learning 

Principle Learning Principle Learn~ng 
Problem Solvirig Problem Solving 

Cognit~vr Strategies 
Motor Skill5 ' 
Attitodes* 

Discrimination 

Concrete Concept 
Rules and Defined 
C o n c e ~ t s  
Higher-Order Rules 
Problem Solving 

* Domain outsldr of ths complexiry h~erarchy 

indecd he does consider them to be "ciasses of i n s t r u ~ t i o ~ ~ a l  objectives" (Gagn:, 
19'72/2000, p. 103). They are similar in sorne ways to Blor~m's taxcnomy. I-Iowever, he is 
still p ro f~und ly  concerned with how learning occurs and sees these classes of objectives 
as each having a "different set of criticai conditions'to insure efficient learning" (Gagnt, 
1972/2000, p. 103). Thus, each categor-would be taught in a similar manner regardless 
ofwhether one was teaching physics or poetry. In addition, each domain tends to require 
different ways of assessing the learning oulcomes, again similar to Bloom. 

Gagrli. went on  to expand the intellectual skill domain. Ultimately, he saw the intel- 
lectual skills (also arranged in a simple to conlplex fashion) as being discriminations, 
concrete concepts, rules and defined concepts, higher-order rules, and problem solving 
(Gagnt, Briggs, &Wager, 1992). This classification system drew from his early identifi- 
cation of types of learning. 

Gagne's thinking about the types of learning has greatly influenced ID practice. 
Classifying the learning task is one ofthe first steps designers typically take. This decision 
then provides direction for many subsequent design steps, especially strategy selection. 
G a p e ' s  position on types of learning also establishes his conviction that there are gen- 
eral types of learning that cut across all disciplines; there are not types ofscience learning 
or mathematics learning, for example (Gagne, 1984). This assumption suggests that ID 
itself is a generic process that can be applied to all disciplines. 
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1-?1e ~ e r j b r - f n a r l c e - ~ o j ~ t e , - ~ t  ~Llatl- i ,~ 

h.Ierrill and Bouhvell (1973) a11d Merrill (1983) proposecl another co~lfiguration for clns- 
sifying learning tasks. This was kr~oivn as t11z Pel-forniance-Content hlatrix. It shows the 
leiriling task as a conlbination of hvo i~~clependerit pl~enon~er?n:  the content categories 
and the behaviors studeilts demonstrate when they have met t l ~ e  instructional objective. 
This scheme does not directly address how learning occurs. The matrix is yl-esentecl in 
Figure 7.1. 

'I'he types of content (fact, concept, procedure, pril~ciple) built1 upc)n Gagnt's cat- 
egories, a variation of the dornains of verbal information, intellectual sl<ill, nncl ccgni- 
tive strategies (Gagne & Ivlerrill, 1990). The alternative types of student bshaviors are 
ren~elnber ,  find, and use. hlerrill and Boutwell (1973) saw this systern of classifjmg 
learning outcomes as being a more complete taxonomy tharl those previously suggested. 
It  reflects the basic urider!ying assuniption "that there is more than one kinti oflearning 
and perliaps more than one kind of memory structure" (Merrill, 1983, p. 300). Thus, 
i\/lerrill is subscribing not only to niultipie types of learning, but also to the notion of 
inlernal conditions of learning. 

In 1992, blerrill, Jones, and Li identified 13 classes of instructional transactions as a 
precursor to Merrill's continued development ofhis  theoretical position. bIerril1 (1999) 
defines an instructionai'transaction as "all of the learning iriteractions necessary for a 
student to acqilire a particular kind of knowledge or skill" (p. -102). These transaction 
ciasses are sllown in Table 7.2. 

In essence, h,lerrill has expanded the performance component of his mat r ix  

Integmtive Goals 

3aagn6 and b[er~-ill (1990) also worked together to expand both of their classificatior~ 
Lysterns. The addition dealt with instruction that addresses comprehensive activities 
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r e  7.1 T h e  Performance-Content  Matrix. 

From "Componen t  Display Theory" by M. D. Merrill, 1983. In C. M. Reigeluth (Ed.) Inst~uctional-Design Theories and 
!Is: An Ovenvew of Their Current Statusz p. 286. Copyright !983 by Lawrence Erlbaum Associates ,  Publishers .  Used 
germiss ion .  



Table 7.2 Classes of  l r~struct~s~~al ~rd~~sdct~oris  - 
Cor~rponent Trolisrrctiorts 
IDENTIFY: Narne and rernernbcr informntion about parts of on entity 
IIXECUTE: 1lsmernbc.r ant1 d o  steps in an activity 
INTERPRET: Rernernber events and predict causes in a process 
- .- 
A bstrncrion Trtlrlsnctions 
IUDGE: Order instances 
CLIZSSI FY: Sort instances 
GENERALIZE: Group instances 
:5ECIDE: Select among alternatives 
2 W,NSFER: Apply steps or events to a neivsitr~ation 
P ~- 

:l;sociatictl Tmrlsnctior~s 
i'ROPOGATE: Acquire one :et of skills in the context of another set of skills 
.:NALOGIZE: Acq~iire stcpj of an activity, orevents of a process, by likening 

to a diffc:cn! actlvity or  process 
SUBSTITUTE: Extend one activity to learn another activity 
!)ESIGN: Invent a new activity 
!.ITSCOVER: Discover a new process 

iGote: From "lnstructional Transaction Theory" by M. D. h,ferrill, 1999. I n  C. bL. Reigeluth (Ed.) lirstrucriorrnl-Drsi~rr 771~0r i~s  
(2nd hfodels, Volrrrnr 11: A Nnv Parnn'igrn of fnstr~~chor~ol Throry, p. ,105. Cop)-right !999 by La~vrrnct Erlbaum Associares, 
Publishers. Uzed :vi:h permis;ion. 

involving r~lultiple types of learning tasks directcd toward z coi.r:mon, integrative god .  
i;<lgnC and Merrill called ihis type of activity an enterprise. Moreover, they suggest that: 

. . . different integrnted goals of various enterprises are represented in rnemoqr as dif- 
ferent kinds of cognitive structures . . . a schema that reflects the purpose o r  goal of 
the enterprise category, the various knowledges and skills required :o engage in the 
enterprise, and a scenario which indicates when cnc! how each piece of knowledge or 
skill is required by the enterprise. (p. 25; enphasis in the original) 

The  integrative goals of an enterpl.ise are critical to designers who are concerned 
particularly with tran~fer.  T i e  enterprise scenario relates the various knowledge and 
skill objectives to a final goal and often to a large: project that encompasses this goal. 
instruction of this type incorporates a nlumber of learning outcomes into a holistic 
;I nd  integrated teaching-learning activity and results in unique learning conditions and 
instructional strategies (GagnC & Merrill, 1990). 

SequencingLearnir~g 014tcomes 

1r1 a conditions-based orientation, decisioas concerning instructional sequencing are 
clcpjendent to a great extent upon the nature of the learning task and its connection 
to other related tasks. Each of the original systems of classifying learning tasks implied 
:~rcl equisite relationships behveen the various learning outcomes. This dominant 
c onditions-based position on sequencing was presented initially by Gagne, and then this 
thinking was extended by other theorists, such as Charles Reigeluth. 

Learning Hierarchies and the Theory of Cumtrlative Learning 

One  of  Gagne's fundamental beliefs was that "behavioral development results from the 
*.l.i.inulative effects of learning" (GagnC, 1965/2000a, p. 40). He  suggested that learning 



is an ortlereci process, involving n c ~  learning being built up011 the foundations of  past 
learning. This pr-inciple lvas empirically supported by Gagnk's own research arid that of  
111ai1y o t l~ers  (see Gagni, 1973). , . .. The cornponer!ts of this theory of cun~ulative learning 
are those hierarchical classes of human performance sholvri in Table 7.1, especially the 
various intellectual skills. 

Cumulative learning theory has obvious i~nplicntions for the sequencing of instruc- 
tion, a task Gagnb (1971) carefully distinguisl~es fro111 tlie secluencing of learning. 
However, instructional seqiiencir!g is dependent upon first identifying and din- 
gramrning the knowledge and skills that are subordinate to the intended otltcome o f  
instruction. This diagram is know11 as a lez~rning hierarchy. To Gagnt. (1973) learn- 
ing hierarchies are "descriptioiis of successiveiy achievable intellectual skills, each of  
tvhich is stated as a performance c las"  (p. 21). Figure 7.2 shows a ~eneral ized exanlple I 

of such a hierarchy. 
This example shows the relative level cf complexity of all tasks, 2nd identifies those 

which are essential prerequisites to the higher level tasks. It alsc shows thz relation- 
ships o f  the tasks in the three major strands of skills (i.e., 3-4-7-10, 1-5-8-10, and 
2-6-9- 1 0) .  

One can use learning hierarchies to determine the rnost effective instructionai 
sequence. However, Gagnk (1 968:2000b) clearly noted that the sequences suggested by 
these hierarchies were not the only path students could take to the final objective. While 
there seems to  be evidence of increased efficiency when instruction requires systematic 
recall of prerequisites (Gagni, 1973), hierarchy-directed sequences may not necessarily 
be the most efficient route for a particular learner given the broad range of individual 
differences. What is likely, however, is that the learning hierarchy sequence has "the 

. . 

most probable expectation of greatest positive transfer for an entire sample of learners" 
(Gagni, 1968/2000b, p. 69). 

Figure 7.2 A Sample Learning Hierarchy. 



Elaboratiorl 77ieory 
Ileigeluth's Elaboration Theory provides direction for sequencing large units of instruc- 
tion dealing with many ideas, often at the course'ievel. At its inception, i t  extendcd 
Merrill's early ID theory which clealt primarily with the r-nicrodesign of individual les- 
sons. In addition, Elaboration Theory originaily pertained exclusively to Bloonl's cogni- 
tive domain, covering "all of the levels of Bloom's taxonomy, plus an additional level 
which is often referred to as 'meta-cognition"' (Reigeluth & Darlvazch, 1982, p. 23). In  
later explanations of the theory, Jieigeluth (1999) empliasized the holistic ant1 leal-ner- 
centered aspects of this approach to sequencing ancl its role in bililding firm cognitive 
foundations, and meaningful, lnorivated learning. This is possible because of the I-ela- 
tionships (i.e., snperorciinate, coordinate, and subol-dinate) arncng the concepis to be 
sequenced. Sach reiationships ]must be first identified through a theoretical analysis 
resulting in a hierarchical structure of the concepts fir principles to be taught (Reigeluth, 
1999). 

In essence, Elaboration Theory prescribes a general-to-detailed sequence that is 
another variation of the simple- to-complex approach. The initial generality presented is 
called an epitome, a special kind ofcontent overview. 

Epitomizing always entails identifying either very general or  very simple ideas, but no t  
absrract ones. . . . [and presenting] a sniall number of the most Fundamental, repre- 
sentative, general, and/or simple ideas . . . including whatever of the other types of 
content that arc highly relevant (including learning prerequisl:es). (Reigeluth & Stein, 
1953, p. 346; emphasis in the original) 

For example, the various economic principles (such as the law of supply and demand) 
serbe as the epitome for an introductory course in economics, and concepts such as price 
o r  quantities supplied are examples of supporting content (Reigeluth & Stein, 1983). 

The epitome is followed by prejenting various levels of conterit elaboration, each 
of which provides additional content detail or complexity (Reigeluth &- Stein, 1953). 
7 .  

1 hese elaborations provide more cornprehensive versi~ns ofthe task at hand. These ver- 
sions may be more complex and more realistic thar! the pr~cedin; exazp!e,  or t h y  x a y  
show less representative cases (Reigeluth, 1999:. F& example, in the economics course 
example, elaborations might include the effects of changes in supply schedules on price 
(Reigeluth & Stein, 1983). This elaboration process may be interrupted to return to the 
general epitome to reestablish the context 2nd to review the instruction to date, but then 
further elaboration of the content would take place. Reigeluth and Stein (1983) call this 
the "zoom lens" approach. 

T h e  lessons end with the use of an internal summarizer and an internal synrhesizer. 
The  summarizers review the original generality, a specific example, and some self-test 
practice situations. The synthesizers show the relationships among the various ideas in 
the lesson (Reigeluth & Danvazeh, 1982). 

Elaboration Theory itself has a multifaceted theoretical f~undation.  It is primarily a 
type of conditions-based theory, because it is based upon the assumption that there are 
different types of learning tasks and instruction varies in terms of each type. Moreover, 
Elaboration Theory integratesGagnC's hierarchical' approach to sequencing into its 
structure by recognizing the place of reaching prerequisite skills. It expands Merrill's 
generality-instance-practice pattern. It also reflects Ausubel's notion of subsumptive 



scq~iencing (see Chapter 4)) and 131 ~lner 's concept of a spiraling c~r r r icu l~r r r~  (see Chap te~  
5) (Iieigeluth K- D~irwazeh, 1982; Reigeluth tk Stein, 19S3). 

Facilitating Irlterrlal Learning ~ r o c e s s e ; .  

The third lnajor premise of conditions-based theory is that instructional strategies 
should facilitate the internal processes of learning. In many ways, this is the heart of 
conditions-based theory. The effective extei-1x11 conditions of instruction (i.e., the teach- 
ing strategies, the instructional materials, and the student activities) faciiitate Icai-ning 
which Is fundan~ei~tal ly  an internal process. 1-hese external c o n d i t i o ~ s ,  however, are 
dependent upon the type of learning task and the sequencilig of the activities. Our  dis- 
cussion once again will begin with the groundbrealting work of Robert GagnC. It. will 
then continue with David Merrill's theories that expanded GagnC's t h i ~ k i n g  to account 
for new cog~litive interpretations of lear-ning 2nd ncw technologies. 

The Events ofI77structioli 

Gagne's views oflearning primarily reflect t l ~ e  cognitive orientation, and  more specifi- 
cally that o f  information processing. Consequently, the leal-ning process was seen as 
involving sensory perception, working memory, encoding and  storage i11 long-tern1 
nlemory, and  I-etrieving information fromlong-term memory. (See the more complete 
discussion of cognitive learning theory in Chapter 4.) Effective instruction consists o f  
activities that facilitate these various aspects of the learning process. GagnC (1985) 
summarized these activities in his Events of Instrmction. They begin with gaining stu- 
dents' attention, letting thzm know what the goals of the lesson are and  how the goals 
relate to things they already know, presenting the content and helping students with 
its complex aspects, providing opportunities for practice and informat ionon  how well 
they are doing, testing, and helping students to remember and use what they have just 
learzcd. These events are the general steps tenchers would follcw in any lesson. They 
are  the external conditions of learning, Table 7.3 identifies these riine events. ID. addi- 
tion, it shows ho.v each event relates to the learning process as seen from a cognitive 
po in t  of view. 

The order ol these events is one t h t  is t,~ic-,!!y f~ l lowed,  although GagnC never sug- 
gested that the order or even the use of eG1l event was required in every lesso~: (Gagne et 
al., 19.92). Instead, designers should ask themselves a simple question: "Do these learners 
need support  at this stage for learning this task?" (GagnC et al., p. 190). 

While the Events of Instruction provide a general design approach, the f?ame\vork is 
modified t o  match the different instructional conditions associated with the different 
types of learning. These modifications are made typically in Event 3 (Stimulating recall 
of prior learning), Event 4 (Fresenting the stimulus materialj, and Event 5 (Providing 
learning guidance). For exarnple, intellectual skills demand the recall of prerequisite 
facts, rules, and  concepts, while cognitive strategies depend upon the recall of their com- 
ponent  tasks. Concept learning requires guidance in terms of many examples of the 
concept, bu t  learning verbal information may utilize a memory aid such as mnemonics 
for guidance (GagnC et al., 1992). 

T h e  Events of Instruction provide a basic structure for designers to f o u o ~ v  after they , 
complete t h e  analysis phase of I D  and proceed into determining the strategies that will 
be employed t o  facilitate student learning. On  the surface, the Events appear to be a 
simple, almost intuitive approach to instruction. However, a careful examination of the 



Tall'!: 7 . 3  T h e  Relationship Be!lt~eeil  GagnC's Extcrnal E,~c;~rlb of liistr~~clic~r~ aird tile lnlcrnal Processes of Le;~rr:ing 
,... -- -- - 
I:vc~lt of Instruction Process of Learning 
. . . - .  - - - -- 

i .  c . I I ! I  attention Reception ofstirrluli in sensory rneniory 
1. Ir!iorrn learner of the objective Expectancies and cognitivestrategies 

, . 
i .:r:n>i~late recall ofprior  learning Retrieval frorn l o ~ ~ g - t e r m  memory  to working nicniory 

4. Present the content Selective perception ofdistinctive features 
5. Provide learning g u i d a ~ ~ c c  Encoding forlong-terrn storage 

Cues for relricvnl 
Activates response organization 

- Establishes reinforcement 
Correct errors - Retrieval from long-term memory 
Response organization 
Reinforcement and feedback 

. .'..l,:~l: retention, and transfer - Cues for retr~eval and retention 
Gs~eralizat ion for iransler 

.- 

?vents sho~vs that they serve as a link between the tenetr of cognitive learning theory ancl 
everyday ID practice. 

Cotr~ponetit Di.splay T.heory and Irlstr~rctional T'ranjuction Theory 
.~.:.:;r. :!! pro-ided a secL>nd approach to applying the conditions-based ideal olusing exter- 
i: i l  : ':ialitions to facilitate learning. He developed two rnajor theories of IC: Component 

i .;'i ;)I i'heory (CDT) and Instructicnal Transaction Theory (ITT). In the process 
L . '  i.,: -I:iilg these theories, there were intervening descriptions of what he called ID,. 
;:.i::il o f  these emerging points of view is fundamentally conditions-based with instruc- 
i I ) I I  -; '.trategies varying by the typc oflearning outcome. (Note the earlier discussion of 
hieI - . . I ] '  ,.. performance-content matrix.) 

A (i:ntral feature ~f Merrill's (2983) Component Display Theory (CDT) is that all 
instr~ic-tional contcilt can be presented using a series of what he called "primary presen- 
:.ation forms". These presentations forrris are basedupon the propositions that all types 
%?f learning can be represented in bvo dimensions: 

By presenting either a generality or a particular instance of the topic; and 
- - By using either expository (telling) or inquisitor- (asking) techniques. 

' ~ b l c  '7:; shows how Merrill's (1983) combines these elements to form a type of tax- 
:!,)lily c:f general instructional strategies. 

It.:ch ( ~ f  these presentation forms can also be elaborated. Expository presentations, 
' :: :~:i:l;i?ii... can  be expanded by providing prerequisite knowledge, additional con- 
_ . ,  , . , , .ic:iinn~ion, or mnemonic aids. Inqrlisitory presentatio~~s can be elaborated with 
ii:..., - .  ib ack, - - or additional examples. These elaborations are called secondary presentation 

:r,r\ns. 
These presentation forms serve as the "displays" that combine the type of presenta- 

. . 
L ~ ; - . > ~  ..,..,::;:., t l ~ e  targeted level ofperformance and the targeted content. I n  addition, Merrill 

(I.';,',.:' ;:.r.;:i~mizes .-. that the various displays can themselves be related. Designers select 
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Table 7.4 The Primary Presentation Form Taxorioriiy 

Type of Prcsentat iol i  'Type 3f Prese~l ta t io l i  T e c h n i q u e  
-,7 

Espos i  tory Inquis i to ry  
-- 
Gerierality Instructor  tells, shows, Students  practice and test their 

illustrates, or denlonstrates understanding of a generality b y  
a rule o r  generality. completing a general s tatement.  

- -- - 

Instarlce I r~s t ruc tor  tells, shows, Students  practice and  test their 
illustrates, or demonstrates understandirlg of an ins:ance by applying 
ari instance o r  a specific case. a given generality to a speilfic case. 

-PAP---- - .  

Note:hdapred from "Component DispbyTheor)."by hl. D.hlerrill, 1983. In C. h?. Reigeluth (Ed.) ir~strrrctiortnl- D e s i p ~  Tiieorirs 
nnd1Llorirl~:An OvmiavoJ771cir ClrrrentSti~m, p. 306. Copyrigl;t 1953 by Lawrence Erlbaum Asscciates, Pubiishcrs. Used 
with permission. 

instructional strategies by determining the plopei display for the content and then 
determining when each display should be presented in isolatioil or  related to another 
display. 

Merrill (1983) suggests that the CDT approach to str i icturi~~g learning activities 
implies a sequence of presenting first a generality, then an example, folloived by prac- 
tice. For example, ifone were teaching the cGncept of conifer, the first step would be to 
provide the general definition of the trrm. Next, specific examples of conifers would 
be given. Finally, students would practice picking out the conifers from large groups of 
trees. However, the empirical support for this approach to sequencing varies. Some of 
the most robust findings conclude that it is best to present generalities before instances, 
and it  is best to include practice, but the order in which this occurs is not critical (~Merrill, 
1983). 

bferrill subsequently expanded the notion of primary and secondary presentation 
forms into the concept of an instructional transaction. A transaction "is charhcterized 
as a mutilal, dynamic, real-time give-and-take between the instructional system and 
the student in which there is an exchange of information" (Merrill, Li, 8r Jones, 1990, p. 
9). i t  typically consists of multiple displays and ~nultiple interactions with the learners. 
There are various types of transactions, but they employ many of the traditional aspects 
of an instructional strategy. They include the content (known as the knowledge struc- 
ture), presentation techniques, practice opportunities, and learner guidance (Merrill, 
1999). 

There were two major reasons why Merrill and his colleagues turned to the transac- 
tior, format. The first related to the "assumption that learning results when mental mod- 
els are organized and elaborhted in memory" (Merrill et al., 1990, p. 9). Consequently, 
instruction should encornpass everything necessary to facilitate the acquisition of a par- 
ticular mental model. Becausethese models are typically complex, there should be many 
integrated instructional interactions behveen learners and teachers or  the instructional 
materials (MerrdI et al., 1990). Hence, there is a need for a more cornplex transaction, as 
opposed to a simple display which usually demands only a single student response. 

There was a second reason for using transactions, however. Transactions, by defi- 
nition, emphasize interaction rather than simply delivering information to learneis. 
One way of promoting complex types of student interactions during the teaching- 
learning process is through the use of computer-based instruction, a rapidly growing 



instructional tool. hlerrill explored new ways ofdesigning such iilstruction, ancl in doing 
so became involved in the development ofa computer-based ID system called ID Expert. 
This systenl used transaction shells wl~ich were "pieces of computer cotle that, when 
delivered to a student via an appropriate delivery systeril, cause a trailsaction 01. set of 
transactions to occur" (Merrill, L.i, & Jcnes, 1991, p. 8). ID Expert sought not only to 
automate the ID process, but also to create learning cnvironrnents that are adaptive to 
students; instruction could be tailored on the spot to the needs and characteristics of 
individual students (Tvlerrill, 1999). Instructional Transaction Theory was developed in 
conjunction with this computerized design and development system which producetl 
instruction that not only facilitated the acquisition of meriy types of knowledge ancl 
skills, but also attempted to truly individualize instruction. 

The  Philosophical Orientations ofConriitions-Bnsed 'Theory 

The various approaches to ID are inf lu~nced not or~ly by the theories that we have been 
discussing, but also by the beliefs and values of the designers (Smith W Ragan, 2005). 
One could certainly say that those espousing conditions-based theory jvere scholars 
who onlyadvocated a particular position i f  it had research support. They were ernpiri- 
cists at heart. This position is similar to that ofthe learnirlg theorists, the early commu- 
nications theorists, and others whose theories are primarily rooted in research, ratlit:r 
thar! pure reasoning. With respect to conditions-based theory specifically, this implies 
an empirically supported explanation of the learning process and of the instruc- 
tional activities which facilitate kno~vledge acquisition and t r a ~ s f e r  of learning to Few 
settings. : 

Strike (1972), however, points cut orle c~rnplexity of the empil-icist point ofview for 
those studyirlg human behavior: 

When thesocial sci~ntisi  claims to u~ders tand  an action, he IS grasping its meaning by 
seeing it as governed by a particu!ar ser. of rules. But seeing an act as the follow~ng of a 
rule is very different from seeing it as an instance of scme regularity or law. Rules can 
be broken, laws canno;. Rules give meaning to ~ c t i o n .  law5 merely reiat- the condi- 
tion under :vhich they occur. Thus, to understand an action is not a t  all like giving a 
scientific explanation of it. (p. 41; emphasis in thc original) 

Perhaps this is why today we seldom see educational theories constructed in terms of 
laws. Perhaps this is why the ID  "rules" ofconditions-based theory are often stated with 
caveats, such as recognizing the effectiveness of instructional sequences that do  not  
match those implied in a learning hierarchy. 

As one examines the work of Gagne and Merrill especially, it is clear that their theories 
evolved over time. This is in keeping w i h  Petrie's (l972) admonition for "empirical 
researchers constantly to be theorizing . . . and to be elaborating their theory with its 
presuppositions as they go" (p. 73). However, these presuppositions can provide inter- 
esting entanglements for an empiricist, because they may not be totally based upon evi- 
dence; instead they may well be influenced by personal (or perhaps disciplinary) values. 
Strike (1379) suggests that "facts and values come in integrated conceptual packages" 
(P. 14). 

Conditions-based theorists do  seem to  share some common values. Smith and Ragan 
(2005) identify s number of these values or  assumptions, including: (1) the notion that 



"learl1ing sl-lo~ild be tlie diiving force behind decisions about activities and assess-~ 
ment" (p.  23), (2) the generic role of principles ofinstruction, and (3) tile importance of 
instructional effectiveness ancl efficiency. These v~,l!'es d o  seer11 to irnply an acceptance 
of generalizations and a predisposition towards objectivist viewpoints. It is not implau- 
sible that the views of conditions-based theorists reflect philosophical empiricism. Or 
perhaps as Smith and Ragan (2005) again suggest, there is more of a pragmatic flavor to 
the theory. In  this light they see instructional designers as pi-oposing "that knowledge is 
built up  by testing [the] 'truth for now' hypothesis aricl revising o r  cliscarding this 'truth' 
as conlmon experience and interpretation implies i t  shoulcl be ~~ioclified" ( p .  22). 

TI~IE REFINEMENT OF CONDITIONS-BASED 
INSTRUCTIONAL DESIGN THEORY 

Theorists have expanded the notion of conditions-based ID in recent years to includc 
principles found in the latest theories of learning, motivation, and  instruction. These , . 
developments relate to advanccs in cognitive psychology, social learning theory (see 
Chapter 4) ,  and constructivism (see Chapter 8). Below we discuss four such developments 
in  conditions-based theory including: 

f Q ~ . ? / , , ?  :, .x 
~ B l j ~ ~ a n t i v e  and generative instruction; 
Complex learning; 
Problem solving; and 
Motivational design. 

Each of  these theoretical approaches includes elements of conditions-basecl IC t!leory. 
They recognize tile relationships ancl complexities ofvarious kinds of outcomes, address 
the internal processes of learning, and have impiications [or the external conditions of 
instruction. 

Sllppluntive and Generative Strutegies 

A key development in conditions-based ID theory can he fcl:n",; :hc r;oIli uf Patricia 
Smith and  Tillman Ragan, who sought to extend GagnC's theory by addressing 
strategies for providirlg learning guidance to students. Smith and Ragan (2005) address 
the question "Which sihould be the locus of control of infcrrnation processing - the 
instruction o r  tlie learners?" (p. 141). They contend that the answer depends on the 
learning task, the amount  of prior knowledge held by the learner, and the quantity 
and variety of  learning strategies the learner possesses. They prOpGse a continuum of 
supplantive-generative instructional strategies to deal with these issues. . 

Supplantive instructional strategies provide more support to learners than generative 
strategies. Smith and Ragan (2005) argue that supplantive strategies are appropriate 
for novices with low prior knowledge and few learning strategies because they limit 
responsibility for s tructuring their own learning. However, they also c a u t i o ~  that learners 
may engage fewer internal processes of learning when supplantive strategies are used 
incorrectly. Examples of supplantive strategies are found in expository instructional 
methods. 

Generative instructional strategies allow learners to construct their own meaning 
f rom instruction by "generating their own educational goals, organization, elaborztions, 



,:(* ] ! ? ~ . ! I I C ~ I - I ~  anti emphasis ofcontent, monitoring of understancling, ancl tralljf'er to utiler 
cc~l~rrxts" (Smith & Iiagan, 2005, p.141). Srnith and Kagan (2005) suggest that learnel-s 
-i ,ii: cxtt.nsive prior knowledge anrl well-developeci learning strategies can be gively ," 
; .iiiroi of their own learning. They propose the use of a generative environment where 
;; provide many events of instruction for themselves. Examples of generative 
:;ir.ategies are found in learner-centered environments such as problem-based learning. 

nased on research findings, Ragan et al. (2008) suggest that instruction should use as 
:rlany generative strategies as possible. However, they caution that supplantive strategies 

i I .:- ovicle support to learners may be Inore appropriate wheh a Iimitetl amount of time \iocc;:sd 
, - - 7  . - c 

: '-ii!i>!c for instruction or when generative strategies may lead to fr~rstl-ation,la_nf~ry>or 
;: j;;:zi-. l'hey recomrrlend that instructiollal designers use a prcbleln-solving approach to 

, . r : : .  iii~:;: "the an~ouilt  ofcogllitive support required for the events of instruction based on 
.. . Is ::c.)nsideration of context, learner, and leariling task" (Ragan r t  al., 2008, p. 352). 

Designingfir Conlplex Leanling 
' lother 1-xpansion of conditions-based ID theory can be foui~d  in the work of Jerocn 
1 1 1  Merrienboer and his colleagues, ~ v h o  focus on ho~ . .~  to design instruction to achieve 

2 1 t lplex learning. According to van Merrienboer a l l t i  Klrschner (2007): 

Comple:~ learning involves the integration ofknolvledge, skills and attitudes; the coor- 
dination of qualitatively different "constitlretlt skills*, and often the transfer of ~vha t  IS 

irarned :n the school or training setting to daily life and work settings. (p. 4; emyhzsis 
f he original) 

r ': : i:ijiex lcarning centers on integrated learning goals and multiple performance objec- 
.i,!.:.$ !i-i;lt rc~mprise tasks found on the job or in life. These coordinated goais ancl objec- 
;,:I;:,, p1'01~~)te the applicstion and transfer of skills that make up cornpIex learning (van 
M. .-riiirll,oer, Clark, & de Croock, 2002). They are similar to the integrated goals that 
CLign.: ant1 Merrill (1990) proposed to expand their classification systems. 

Sequencing decisions are important ivhen designing for complex learning. van 
Merrienboer et al. (2002) state "a sequence of learning tasks is the backbone of every 
trainjng program aimed at complex iearning" (p.'43). van Merrienboer et al. (2002) 
propose a hierarchy to account for two types of relationships between skills that must be 
; ;ll<en into account when designing for complex learning. ?'he first type of relationship in 
:I hierarchy is a horizontal reIationship between coordinated skills that czn be sequential 
(erg., first you do  this; next you do  that). The second type of relationship in a hierarchy 
i .  vertical, where skills at the lower part of the hierarchy enable (or are prerequisite to) 

:.ill:; nt  the higher levels of the hierarchy. van Merrienboer acknowledges that Gagne's 
I .  o i l  learning hierarchies influenced his own thinking about sequencing for complex 
!~'?i's ~iil:; tasks. 

. , .  
:i.)inple:c learning includes both recurrent and nonrecurrent skills. Designers identify 

:.! l i ! .; i i . ixi: per-iormance objectives for both types of skills (van Ivlerrienboer et al., 2002). 
:t;:(:urrerlt (i.e., routine) skills are those that can be applied in similar complex situations. 
, . 
I.hey consist of rules that generalize from one situation,to another. Nonrecurrent (i.e., 
novel) skills yary from situation to situation. 

A.~:c:!)c.diog to van MerriFnboer et al. (2002) "for the nonrecurrent aspect of a com- 
il .. . . 

& + . : .  :;!\ill ;111il the complex skill as a whole, the main learning processes that must  be 



prollloted are related to scherna construction" (p. 42).  Schemata facilitate the use ofskills 
f rom one  sitlintion to another because they contain generalized ancl concrete knowledge. 
(See Chapter 4 for a discussi?!~ of schemata.) TO help them construct and reconstruct 
schema, learners are provided rvith concrete experiences and encouraged to "abstract 
information away from the details" (van Merrienboer & Kirschner, 2007, p. 20). 

Other internal processes of learning are addressed by van Ivlerrienboer and his col- 
leagues. They llypotllesize that when a new schema is constructed, lnentai models facili- 
tate reasoning because they reflect hocv content is organized. In addition, cognitive 
strategies also affect problem solving because they impact how a problem is approachetl. 
For  example, the processes of discrinlinatinn and generalization impact the r eco~~s t ruc -  
tion of  existing schema to align them with new experiences (van Merrienboer et al., 
2002). 

van hlerrienboer and his colleagues developed the  our-~om'ponent 1n.structional 
Design (4CIID) model that centers o n  the integration and coordination of skills that 
make  LIP complex learning (van iMerrienboer et al., 2002; van MerriSilboer & Kirschiler, 
2007). The  four-component model includes ten steps that designers follow to address 
complex learning. (See Table 7.5.) 

Learning tasks.f~i- coinpies learning can be performed in either real o r  simulated envi- 
ronments;  they provide learners with whole-task practice of all the constituent skills that 
make  up a complex skill (van Merrienboer et al., 2002; van Merrienboer & Kirschner, 
2007). These authentic cvhole-task experiences facilitate rule generalization :br recurrent 
tasks and support schema construction for nonrecurrent tasks. 

Supportive information "provides the bridge between learners' prior knoivledge and 
the learning taslts" (van h4v1frrienboer et al., 2002, p. 43). It is used to support the con- 
struction of schemata through the elaboration of relationships between 11rw information 
a n d  prior kno~vledge. Supportive information for each successive task is an elaboration 
o f  previous information that assists learners to d o  things that they c ~ u l d  nc t  previously 
do. Expository o r  inquiry strategies can be used r'cr this type ofinformation. These ideas 
extend hierrill's (1983) CDT discussed above. Supportive information also includes 

Table 7.5 Components  of t h e  4CllD Model !vith Corresponding S t e p s  

Components  of 4ClID Ten Steps to  Complex Learning 

1. Design Learning Tasks 
Learning Tasks 2. Sequence Task Classes 

3.  Set Performance Objectives 
p p p p p  

4. Design Supportive Information 
Supportive Information 5. Analyze Cognitive Strategies 

6. AnaIrze Mental Models 

7. Design ProceduraI Information 
Procedural Information 8. Analyze Cognitive Rules 

9. Analyze Prerequisites Knowledge 
- - -  - - 

Part-Task Practice 10. Design Part-Task Practice 

Note: From Ten Steps to Cornplr-rLearnin~A S'rmaticApproach to Four-Componentfnshvdonal 
Derign by J. J. G. mn Merrienboer & P. A Kirschner, 2007, p. 10. Copyright 2007 by Larvrence 
Erlbaum Associates, Publishers. Used with permission. 



cognitive feedback to encourage learners to reflect oil the quality of  their appl-oach to 
problem solving and their solutions. I t  is also proviclecl to enhance Icarners' cognitive 
learnillg strategies (van h4rrrienboer S( Kirschner, 2007). , . -. 

Procedural information provides learners with the steps they reqi~il-e to perform a 
recurring skill. Also referred to as "just-in-time information" (van h.lerri@~:Soer et  al., 
2002), it is given when learners require it to work on recurring tasks. It inclucles d e n -  
onstrations of how rules and procedur-es are applied, as well as corrective feedbClck on 
errors (van Merrienboer c3( Kirschnrr, 2007). Procediiral irlformation is orga~~izecl in 
small units, called infor~nation tlisplays. Based on Mel.rill's Component Display and 
Instructional Transaction Theories (1981, 1999), van IvIerrienboer et al. (2002) suggest 
that information displays should consist nlostly of generalities and exnrnpies: 

For illstance, rules are general in that :hey can be applied in n var~ety o f s i t ua t io~~s ,  n ~ ~ d  
prerequisite concepts are general in that they refcr to a category of objects or events. 
It is often desirable to present examples that ill~lstrate or  exemplify those generalities. 
For ruies, such examples are called demonstrations; for concepts, plans, and prin- 

' ciples, they are called instances. (p. 52) 

The final component in the 4CIID model is part-task prac~ice. Part-task p rac t i c~  sup- 
ports the strengthening of rules and procedi~res which often require extensive amounts 
ofpractice (van Merrienboer et al., 2002). Whi!e a whole-task approach is used to facili- 
tate schema co~struction, a part-task strategy breaks a conlplex task into component 
parts, e'ach cfwhich are taught separately. Then the various parts ale combined into the 
whole task.. van Merrienboer and Kirschner (2007) think this approach will facilitate rule 
learning more quickly. 

- . . . : . . . 

A Design Theory for Problern Solving 

A filrther refinement in conditions-based ID theory can be found in David Jonasszn's 
work on problem solving. His contributiocs can br: viewed as conditions-based thcory 
because they speak to: 

- A typology of problems with each categcjry requiring different instructional 
support; 
Identification of the relationships among problem types in terms of their structure, 
complexity, and specificity; and - Internal processes and individual differences that impact prob!em-solving 
learning. 

Jonassen (1997) states that problems vary in terms ef  their structure, con~plexity, and 
abstractness. He also distinguishes between well-structured and il!-structured problems. 
Well-structured problems have known solutions that require the application of a fixed 
n u m b e r  of coccepts, rulss, and principles. Ill-structured problems have multiple solu- 
tions, unknown elements, and inconsistent relationships among concepts, rules, and 
principles. Types of well-structured problems include logic and story problems, while 
instances of ill-structured situations include design problems (e.g., constructing an 
expansion bridge) and dilemmas (e.g., how to withdraw from a country at the end of a 
war) - 
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Problerrl types also differ in terlns of their complexity, defined in terins of the num- 
ber of variables or  issues i~lvolved in solvi~lg the ~ r o b l e ~ n  (Jonassen, 1997). Sinlple 
p rob le~~~s , invo lve  fewer cognitive operations than complex ones. Simple problems are 
also more  static than complex ones. Jonassen (2000) st:ites "the most conlplex problenls 
are dynamic, that is, those in which the task environnlent and its factors change over 
time" (p. 68). H e  also thinks problems are domain specific, situated, and embedded i11 
a specific context. Figure 7.3 shows a sample of types of problems and how they differ 
based o n  Jonasscn's classification scllel~le. 

In discussing structural relationships 2nd problem solving, Jonassen (2000) distill- 
guishes between his theory and other approaches to sequencing. H e  believes that the 
hierarchical structure of intellectual skills advocated by Gagni and Merrill does not ade- 
quately address the complex relationships found in problervs solving. Jonassen (2000) 
tvri tes: 

Problem solving, as an activity, is more complex than the surll of its component 
parts. Without  question, problem solving necessarily engagcs a variety of cognitive 
components, such as propositional information, concepts, rules, and principles . . . 
However, it also involves structural knowledge . . . rmetacognitive skills. . . . niotlva- 
tioniattitudinal components. .  . [and] kno~vledge about self. (p. 64) 

Like other conditions-based theorists discussed irl this chapter, Jonasse~l  indicates that 
elements internal to the learner affect how to solve different kinds of problems. Jonassen 
(2000) hypothesizes that "problern solving skill is dependent on a s ch~rna  for solving 
particuiar types of problems" (p. 65). He suggests that learners construct mental mod- 
els consisting of structural, procedural, strategic, and reflective knoivleclge (Jonasserl & 

Static Simple 

Well-structured Algorithms 

Ill-structured 

Complex Dynamic 

F igu re  7.3 Typology of Problems. 

Note: From Learning to Solve Problems: A Handbook for Designing Problem-Solving Learning Enviionments, by D. J~nassen ,  
2011,  p. 12. Copyright 2011 Taylor& Francis. Used with permission. 



1-lenning, 1999). Jonassen (2000) illtlicntcs that i r ~ c l i ~ ~ i ~ l u ; ~ l  c1ifferenct.s \vitJiin I c , \ ~ I I ~ I . s  
lnetliate problenl solving. These factors include: 

, . 
General problenl-solving skill; 
Familiarity with the problem type; 
Domain knowledge; 
Structural knowledge (i.e., knowledge of how concepts in a domain 'ire intcrre- 
lated); 
Cognitive and meta-cognitive processes; and 
Affective, motivational, ar~cl volitional factors. 

Ijased on his typology of problems, the internal conditions impacting yroblenl sclving, 
al?d knowledge of how humans solve problenls, Jonassen ( I  997) proposes an 1 9  niodel 
f<)r well- and ill-structured problem solving. This model provides the steps and activities 
(i.e., external conditions) designers should follo~v when developing instructicn for the 
two major kinds of probleins: well-structured and ill-structured problenls. (See Tubltt 
7.6.) He also suggests a number of instructional strategies to engage learners in probleln 
solving, including authentic cases, simulations, n~odeling, coaching, and problem-based 
!~arning. 

Jonassen (20!0) thinks that i t  is not enough to merely teach learners about yrob!em 
solving if >hey ar-e expected to act~lally solve problems, If the outcome is for students to 
learn how to solve problems, Jonassen believes that learners must be engaged in prob- 
Ic.nls centered on job tasks or other real-life activities. 

..-. 

Table 7.6 Jonassen's (1997) Model for Designing Problem-Solving Instruction 
-- 

,. Well-Structured Problems Ill-Structured Problems 

I .  Review prerequisite component 1 .  Articulate the problen~ context. 
concepts, rules, and principles. 

2. Present conceptual or causal 2. Introduce problem constraints. 
model of problem domain. 

3. hlodel problcm solving performance 3. Locate, select, and develop cases 
using wsrked exarcplcs. for learners. 

4. Present practice problems. 4. Support knowledge base construction. 
5. Support the search far solutions. 5. Support argument construction. 
6. Reflect on problem state and solution. 6. Assess problem solution. 

Motivational Design ofInstruction 
ii . tiler deveiopment in conditions-based ID theory is found in the writing of John 
Kt 11c.r on  ~notivat~onal  design. As shown in Figure 7.4, his model of motivation, perfor- 
mance, and ihstructional influence (Keller, 1983) includes: 

* Outcomes of instruction consisting of effort, performance, consequences, and 
satisfaction; - Characteristics internal to learners such as expectancies, values, prerequisite 
knowledge, and skills; and 
Environmental inputs including motivational design, learning design, and contin- 
gency management. 



Motives and Values 
Individual Abilities, 

and Equity 

Expectancy I 
I 
I 
I 
I 
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Consequences 

Motivational Design 
and Management 

Figure 7.4 A Model of Motivatian, Performance, a n d  Instructional Influence. 

No!e: Adapted f rom "Motivational Design of Instruction" by John M. Keller, 1983. In C. M. Reigeluth (Ed.) lnsfrucfional- 
Design Theorles and~l.lode/$:An O,Jervier./of TheirCurrefi;Stattis, p. 392. Copyright 1983 by Lawrence Erlbaum Associates, 
Publisheis. Used with permission. 

According to Kelle: (1983), "the primary concern with this theory'. . . is to illustrate 
a systematic basis for a mctivational-design model" (p. 384). Like other ID theorists, 
Keller (1979) explains how learnhe design, along with an individual's abilities, skills, 
and priol knowledge, impact learning and performance. Yet the bulk of his ideas center 
o n  designing instruction to address learner motivation. As defined by Keller (1983), 
motivation equals the choice a person makes to approach or avoid a task plus the effort 
applied to completing it. He theorizes that effort is influenced by a learner's curios- 
ity, interest, motives, values, and expectations. Designers can impact effort by following 
principles of motivational design. Effort impacts performance, which in turn leads to 
positive or negative consequences. Consequences are evaluated by the learner, who may 
or may not feel satisfied by them (Keller, 2010). 

The motivational design model (Keller, 1987a, 2010) includes the same components 
found in most general systems models of ID. (See Chapter 2.) It is an overlay model 
that can be usedin conjunction with other ID models. The motivational design model 
includes the steps for designing instruction that have a positive impact on learner effort 
and satisfaction. Following this model, a designer analyzes learners and the instructional 
environment to identify any motivational problems that may exist. The process begins 
with obtaining information about the course, including its setting and delivery system. 
Learner analysis is completed to construct a motivational profde focusing on student 
attitudes, motives, and expectations. Current course materials are also analyzed, with 
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special attention given to the stratcgies usetl to rllotivate learners. Next, rrlotivntio!l;~l 
objectives, measures, and stratcgies are designed antl implemented. These are integrated 
into instructional materid,--and are then evaluateti, tested, and refined. 

hlotivational problems and strategies relate to the four main components in Keller's 
(1987b, 2010) attention, relevance, confidence, antl satisfaction (ARCS) 1110tlel of 
motivation: 

Attention-learner inter~est and curiosity must be arouseti arld rnaintainccl; 
Relevance -learners must perceive their personal needs are ]net in an instructional 
situation; 
Confidence-learners must have appropriate expectations abour themselves, 
others, and the subject matter; and 
Satisfaction--learners must receive the appropriate intrinsic and extrinsic rewards 
from instruction. 

According to Dick, Carey, a n d  Carey (2009), Keller's work addresses the criticism 
that designers who follow the systems approach often produce instructional materials 
that lack appeal to learners. Therefore, Lve think Keller's ideas extend the notion of 
conditions-based ID and provide an important foundation to the field. 

RESEARCH ON CONDITIONS-BASED INSTRUCTIONAL 
DESIGN THEORY 

Many of the constructs embedded in the conditions-based ID theories discussed in this 
chapter have been empirically investigated. While a fcw studies have examined the total 
rlpplication of a particular theory to the design of instruction, most studies have been 
conducted to examine one or more components. Below ive provide a summary of rep- 
resentative research that informs ID practitioners of the important findings ielated to 
conditions-based theory. Then we silggest new avenues of research that could provide 
h r t h e r  support for this type of IC thecry. 

E~pir i ca l  Szipport of Conditions-Basedkpplications in lnstrurtional Design 

Most  of  t he  research o n  conditions-based ID  theory has been conducted by  provid- 
ing  learners with a snlall number of instructional events or  components. Very {ew 
studies have becn conducted where the effects of a combination of elements have 
been tested. Sasayama (1984) conlpared the effects oiprovirling rules, examples, and 
practice on learning concepts, principles, and procedures based on  Merrill's CDT. 
T h e  lesson tha t  included rules, examples, and practice was more effective than that 
which provided rules only, examples only, o r  rules and examples only. Coats (1985) 
tested the impact of providing all of Gagne's nine events to an experimental group 
a n d  only some events to two different control groups. No significant differences 
were found among the three treatment groups on  achievement. Martin, Klein, and 
Sullivan (2007) compared the effects of several of Gagne's events including objec- 
tives, practice, examples, and review in  a computer-based lesson. They found that of 
t h e  instructional elements tested in the study, practice had the most impact 011 both 
learner achievement and attitudes. 



i',ccordjng to Martin and Klein (2008) " so~nc  of thcsc events pr-ocrluce a much t1iffi.r- 
ellt effect when they are stuiliecl intlividually than when they are combined into a rnore 
complete set that i~icorporates most or all of the events" (p. 172). Resea,r,c.h on  computcr- 
based instruction consistently sho~vc, that practice with feedback has the most  impact or1 
learning, especially when coinparrd to providing objectives and  review opportunities to  
learners (Hannafin, 1987; Hannafin, Phillips, Rieber, & Garhart, 1987; Martin & Klein, 
2008; Ivlartin et a]., 2007; Phillips, Hannafin, & Tripp, 1988). 

In  addition to the studies citecl above, Ragan and Smith (2004) revielvcd and SUITIITI~I -  i 
rized a n i~nlber  of other empirical studies ofconclitions-based ID theory. Results of their 
comprehensive revierv indicate: 

Strong empirical support for the validity of learning hierarchies and the extent 
to which they accurately describ? relationships among subskills and  prcrequisite : 

skills; 
Strong support for the notion that different events of  instruction lead to different 
kinds of learning, especially f ~ r  cleclarative and  procedural ou tcon~es ;  
Some suppcrt  for the effectiveness of instruction desigiled follo\virlg principles of  
Component Display Theory and Elaboration Theory; and 
Wea!< support f ~ r  the hy~oihesizzd relationship between internzl process ofiearn- 
ing and  the acquisition of different learning outconles. 

Turning to  research or? supplantive and generative.learning, Grabowski (2004) wrote 
a n  extensive review of empirical studies that have been conducted on these strategies. 
Xer  findings show: 

Some studies indicate that learner-generated ~rganizat ional  scllernes are more 
effective than instructor-provided strategies. - Cognitive ability impacts the effectiveness of Icarner-generated orgarlizatio~lal 
strategies. 
Student-generaied examp!es and questions illlprove retention and  transfer, bu t  
ne t  always n o r e  than instructor-provided claboratlons. 
The  difficulty of a task must be considered when a combiii;ltion of generative 
strategies is used. - Learners may become frustrated if they are not  developmentally ready for a 
generative activity. 

Research has also been conducted to validate the 4C/ID model. van Merrienboei and 
Kester (2008) summarized the findings from studies conducted by van Merrienboer and 
colleagues. These studies suggest: 

- Teachers trained t o  use the 4CtID model developed qualitatively better designs (as 
measured by experts) than teachers not trained to use the model. 
Low achievers benefited more from competency-based instruction developed 
using the 4ClID model when they worked in teams rather than alone. 
Whole-task practice is more effective than part-task practice for learning co~nplex  
tasks. 
Novice and advanced learners achieved better- whole-task performance a n d  better 
transfer performance when they received whole-task training. 



111 prop(>sing his clesign thcol-y f'ol- proble!n solvir~g, Jon:~ssen (2000) stntccl 

. It is i~nportant  to note th~it tllc typology pl.est.l~ted in this paper is n o t  pron~ulgatcti 
as a definitive theory, L i l t  rather as a work in progress Experimentation, assessment, 
and dialogue about these proble~n types and the forthcoming moclcls are needed 
to validate anything approaching a definitive theory for probleni solving instructiol~. 
(p. $2) 

Sirlie the publication of that seminal article, Jonassen and colleagues have co~iducted 
several empirical studies to validate some of the constructs in his theory. Much of this 
research was done i l l  the context of science and cngi~eering. Findings fro111 these stuclies 
s~iggest that the component s!cills required for solving well-structured pl.oblen~s and ill- 
structured probiems may differ: 

Domain knowledge and justification skills are related to solvil~g boil1  type^ of 
problems (Shin, Jonassen, & ~McGee, 2003). 
Self-regulation and attitudes toward science are related to solving ill-structured 
problems (Shin et al., 2003). 
Metacognition and argumentation are related to solving il!-structured prob!er~is in 
simulations (Hong, Jonasssn, & McGee 2003). 
Communication patterns in teams differ when groups solve well-structured 
and ill-structured problems (Cho Sr Jsnassen, 2002; Jonassen & Kwon, 200!). 

Findings also indicate how experts approach problem solving, including: 

Expert problem solvers index their knowledge by using their past experiences 
(Hung & Jonassen, 2006). 
Experts use their domain Imo~vledge to impose structure, filtcr alterriatives, test 
hypothesis, identify constraints, and propose solutions when solving probkms 
(Wijekumar Sr Jonassen, 2007). 

Furthernore, after rsviewing contemporary research on s t o r j  problems in instruction, 
Jonassen (2003) reported that: 

Story probiems vary in terms of their context, structural relationships, and Fro- 
cessing operations. 
Story problems require learners to construct a conceptual model that includes struc- 
t u r d  relationships that define the class of problem, situational characteristics of the 
problem situation, and a reconciliation of the structural and situational characteris- 
tics required to solve the problem. 

Keller's motivation model is based on his o ~ y n  extensive review of behavioral, cogni- 
tive, and  motivational theory and research. These include studies of curiosity, needs, 
motives, values, expectancies, and rewards (see Keller, 1979, 1983,2010). Furthermore, 
some research has been conducted to examine the use of his models. Our review of this 
work suggests: 



Tllere is sol-11e e~npirical evidcilce for Kctller's (1987a) claim that his model of 
~notivational design cnrr b e  ustrcl along lvith other 1L) nlodel: (h,lain, 1993; Okey t3; 
Santiago, 1991; Shellnut, Kno\vlton, & Savage, 1999). 
There is evidence of alternative ways to design effective motivational messages 
~isiilg ARCS principles (e.g., Oh's (2006) study of the design and use of reusable 
nlotivational objects ant1 Tilaro and Rossett's ( 1  993) examination of motivational 
job aids). 
There is support that application of the ARCS motlel can lencl to increased s t~ ident  
motivation (Visser & Keller, 1990; Means, Jonassen, 2~ Drvyer, 1997; Song & Kellerj 
2001; Visser, Plomp, Amirnult, & Kuiper, 2002; Kin1 & Keller, 2008). 
There is also a little evicience that students can be taught to utilize ARCS strategies 
t o  increase their own rnot ivat i~n (Klein & Freitag, 1992). 

Recomn~errdatio~zs for Co~ltinuingResenrclr 

As ive have noted, most of the research on conditions-based ID is aimed at examining 
certain components of each theory ratller than locking at the entire theory. This suggests 

: that additional research should be conducted to validate these theories when practitio- 
ners apply them to ID projects. A particularly useful a p p r o ~ c h  for these kinds ofstudies 
is Jesigr, and development research (Richey S: Hein,  2007). This ty3e ofresearch would 
nlloiv us to answer questions about the benefits and cons:rairits of using each conditions- 
based theory. 

The  findings cited above also sfiggest another fruitful area for additional research. A 
basic tenet of condi tions-based theory is that inter1:ai process impacts learningoutcornes. 
However, there is little empirical support for the hypothesized relationship between the 
attainment of learning outcomes described in conditions-based theory- and various cog- 
nitive processes of learning (Ragan & Smith, 2004). Future studies on  this issue should 
b e  conducted using qualitative research methods such as think-aloud protocols to exam- 
ine how learners are processing information. 

F i~a l iy ,  fctur:: research on conditions-based theory should center o n  the application 
o f  knowletlge and transfer of skilk. This sbggestion is particularly pertinent for thecries 
related to complex learning, problem solving, and motivational design. The increased 
focus of the ID field on performance improvement (see Chapter 9) requires us to exam.- 
i ne  the impact of these theories on individual, group, and organizational'outcomes. 

0 

SUMMARY 
Th i s  chapter has examined conditions-based theory and its contribution to the ID 
knowledge base. We began by discussing the foundations of conditions-based theory 
by identifymg and exploring illustrations of its three key elements. Next, we examined 
developments in conditions-based approaches by discussing generative instructional 
strategies, complex learning, and problem solving. We also.reviewed a range of empiri- 
cal research conducted to support conditions-based approaches to ID and provide some 
recommendations for future study in this area. 

Table 7.7 provides a summary of the key principles, theoretical foundetions, philo- 
sophical orientations, early contributors, and applications of conditions-based ID the- 
ory. Furthermore, Table 7.8 offers a synopsis of how the elements of conditions-based 
theory relates to  the domains of ID. 



Tablc 7.7 An Ovcrdiew o f  Co;iditions-Based Thco~j a n d  li~slrr~ctiorinl Desigri - .. 
I .  Key Principles: 

?'here'a.rc ciiffercnt types of learning outculrles, and each type of learning calls for different typcs of 
ins t r~~ct ion.  
Instructional sequencir.~ relies u p c : ~  relationsliips among the valious iear~lirig outsonles 
Instructional strategies should facilitate the internal processes of learning. 

2. Philosophical Emphases: The follotving gc-~~~eralizations can be made: 
Conditions-based theory is based upon an enipiricist philosophy with many pragrn;itic appiica~ioi~s. 
There are common bcliefs and values supporting the theory that may not bc empirically ilcri~ctl. 
There is an emphasis on goal-directed instruction, efficiency, effcctivenrss, ant1 process 
generalizatior?. 

3. Basic ResearcllScipport: G a p e ' s  research on curnulativr. learning; research on prerequis~te content 
relationships 

4. Early Contributors: Ber~jamin Bloom, Robert Gagnk, ant1 hl .  David Merrill 

5. ID Applications: 
Domains of Learning - Learning tfiera~chics 
Events of Instruction - Performance-Content h~latrix 

- Generative and Supplantive S:rategies . Complex Learning 
Problem Solving hfotivational Design 

6. Supporting ID Research: Studies of: 
Learning hierarchies (Gzgni and co!leagues) - Instructional events (IIannafin and colleagues; Klein and collesgues) 
Generative strategies (Wittrock) 
Designing tor complex learning (van hlerrienboer a r ~ d  colleagues) 
Expertise and problem solving in science and engineering; story problems (!onassen and colleag~~es) 

- blotivationnl design (Keller and colleagues) 

7. Related Ccncepts: - Cumulative Learning Theory Component Display Theory 
Instructional Transaction Theory Elaboration Theory 

- Enterprise Scenario - Generative Learning 
Problem-Based Leariiiilg - 4CIID - ARCS Motivation - - -- 

Table 7.8 Instructional Design Domains and Elements Related to Conditions-Based Theory 

Learner and  Learning Processes 
All learning is not thesame 
Internal conditions oflearning 
Learner Characteristics (affective characteristics such as motivation, background, learning strategies, 
mental models, prerequisite knowledge, schema) 

l e a r n i n g  a n d  Performance Contexts 
Allthentic and simu!ated settings for complex learning and problem solving 

Content  Structure  and  Sequence 
Learning Task Classifications (e.g., cognitive/affective/psychomotor) 
Instructional Sequences (e.g., simple to complex) 
Vertical and horizontal relationships among recurring and non-recurring component skills for 
complex learning 
Problem solving includes structural knowledge, metacognitive skills, and motivation components 
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Table 7.8 Co~;tinued 

Instrllctional and Noninstructional Strategies 
External instruction conditions should match the internal 1e;::i:ing co~lclitions 

- Events of  instruction (e.g., provide lealning guidance) 
Adapt strategies to type of learning task 
Primary presentatior~ forms (generality or instance and expository or inquisitoy) 
Secondary presentation forms (e.g., mnemonic aids) 
Generative strategies allow learners to construct their or\.n mennine 

- Supplantive strategies provide direct instructiorialsupport 
- Part- versus whole-task practicc 

Strategies for nlotivatiol~ 

Media and Deliverv Svs tems , , - Use computtr-based ir~structiori to f~cilitate complex interactions between the learner and the 
instruction 
Use simulations foi problem-solving outcomes 

Designers a n d  Design Processes 
.4na!ysis (theoretical analysis of coricepts, determine pierequisite relationships) 
Design (events of instruction, primary and secondary presentation forms, supportive and procedural 
information, integrative goals, part- and \vhole-task sequencing, mo:ivational design) 

- Design Tools (learning hierarchies, I D  Expert) 

Chapter 8 exanlines constructivist design theory as a foundation to the ID I<nowIedge 
base. Constructivism expands the scope of ID by suggesting neiv ways of knowledge 
development thnt in many ways fundamentally alters designers' interpretations of how 
to facilitate the learfiing process. 



CONSTRUCTIVIST DESIGN THEORY 

Many scholars and practitioners of instructional deign (ID) now vielv then~selves as 
constructivists. Their work is influenced by this philosophical o r i e l ~ t a t i o ~ ~  which holds 
:-hat kno~viedge is individually constructed and often unique to each prrson. 
:cj7:csp.onciingly, they believe that rhe most effective learning occurs when people 

.ic:ti~:.:ly derive meaning from their experiences and the context i17 which they take 
i,~l .- ; ;  :.. 'l'here are, however, many interpretations and forms of constructivism. Two of the 
:.:.' :i . .lri711non are individual constructivism (aiso known as cognitive constructivismj, 

. .  , 
: .;ic!i. i! ;!rnphasizes individual meaning-nlaking, and social constructivism, which high- 
il;;iits the role ofsocial interactions in h o ~ v l e d g e  development. These two orientations of 

c i),i.~;ir.i~:::ivisrn have had ihe most impacc on ID, 
Sluiill and  Ragan (2005) identify the key assumptions that characterize both of these 

orientadoils. They suggest that individual constructiirists believe: 

Knowledge is cocstructed fro= experience. 
J,earning results frorn a persond interpretation of knowledge. 
Learning is an  active process in which meaning is developed on  the basis of 
experience. (p. 19) 

r . . ,  . 
: is position emphasizes the psychological processes of an individual, and views learning 

. I  . ., nlaticr of cognitive reorganization (Duffy & Cunningham, 1996). In this apprcach, 
i ! ; : i1,vl;:ilge can be unique to a given person. 

' : ~ ~ i i . i l  ionstructivists, on the other hand,expand this notion oflearning and meaning- 
:,.::,in::. 'I'hey assume that "learning is collaborative with meaning negotiated fi-om 
i !  . . i i ; . iej l i :  pcrspectives" (Smith & Ragan, 2005, p. 20). This stance emphasizes the role 
o f  social and cultural processes; therefore, learning is often a matter of acculturation 
(Dufi-j Sr Cunningham, 1996). In this orientation, knowledge is shared by a commu-  
n i t y  of learners. There are members of both the individual and the social viewpoints of 
col:cir-~~ct;ivism that also emphasize the importance of incorporating real-life contexts 
iiy:t a; I i i <  ,::i~vironment. 



In keep~ng ~ v i t l ~  thesc co~lstructivist ideas, new approaches to ID and peclagogy have 
evolved. These beliefs have impacted the ways tlesigners conlplete their most f i ~ n d a ~ r ~ c n -  
tal tasks (e.g., ?r!alysis, strategy selection, ancl assessment), as ~vell as hoiv they solve teach- 
lng and learning proble~ns in general. In  this chapter ive will explore: 

- The principles ofconstructivist design; 
Iielateci philosophical issues; 
How constructivism is manifestccl in ID practice; 
?'rends in constructivist ID; anc! - Repi-escntative research on constructivist design theory. 

THE NATURE OF CONSl'RUCTIVIST DESIGN THEORY 
A new design theory has evolved as a result of the grc~ving inte~est  in co~~structivism and 
its vie~v of the learning process. This theory is rooted in three basic piinciples: 

Learning results from a personal interpretation of experience. 
learning is an active process cccurring in realistic and relevant situations. 
Learning results from an exploration ofmultiple perspectives. 

These principles builci on those of Smith and Ragan (2005) and encompass both indi- 
vidual and social constructivist orientations. The blending ofthese two positions not only 
reflects common design practice, but is also supported theoretically by Cobb (1994) and 
Fox (2001). For exanrple, Cobb argues that "it is inappropriate to single out quaiitative 
differences in individual thinlung apart from their socio-cultural situation because dit- 
ferenres in students' interpretations of school tasks reflect qualitative differences in the 
communities in which they participate" (p. 15). Taking a somewhat different stance, Fox 
(20C1) argues that individuals car, have bothpersonal!earningandstill "share in common 
knowledge" (p. 35). We tei i i tv~ that these positions hold true for most types ofeducation 
and training, and propose a set of integrated principles. In this section we will examine 
each of these constructivist design principles. 

Perscnal Interpretation ofExperience 
Many scholars lock to Piaget as a foundation for constructivism. As late as 1980, Piaget 
stated: 

Fifty years of experience have taught us that knowledge does not result from a mere 
recording of observations without a structuring activity on  the part of the subject. Nor 
do any a priori or innate cognitive structures exist in man; the functioning of intelli- 
gence alone is hereditary and creates structures onlythrough an organization ofsucces- 
sive actions performed on objects. (Piaget as cited in Phillips, 1995, p. 6 )  

von Glasersfeld extended Piaget's ideas when he posited that "what we call knowledge 
does not and cannot have the purpose of producing representations of an independent 
reality, but instead has an adaptive function" (von Glasersfeld as cited in Fox, 2001, 
p. 37). 



'I'hcsc conclusions provitle a basis for oul- first co~is~ruc'tivist clesign principle: 

Lenrningresults from a personal interpretation of experience. 

While inany interpretations of constructivism exist, most scholars s~~bscr ibe  to the \ i t \ v  
that knowledge is construct~d by indivitfuals as they attempt to rnake sense of their o ~ v n  
experiences (Driscoll, 2005). We will explore this principle~n terms how learners clevelop 
self-knowledge and ho\v instrucrors fac~litate learning. 

Duffyand Cunningham (1996) present theconceptofaself-world, "the ;vorlcfs that organ- 
isms individually and collectively create and that serve to mediate their experience in the 
world" (p. 178). In the blend of individual and social constructivism, these self-tvorlds 
combine one's personal history of learning, as well as common knowledge (Fox, 2001). 
This is the essence of self-knowledge. These internal representations and personal inter- 
pretations ofknowledgc are constantly open to change (Bednar, Cunni~rgham, Duffy, & 
Perry, 1992). Thus, learning evolves. 

The self-world serves as the prior knowledge used to construct new knowledge. Prior 
knowledge, however, is more than simple information; it includes values, experiences, 
and beliefs as well (Smith 8. Ragan, 2005). It also encompasses the learner's self-reflec~ive 
skills, a particularly critical component since it is through reflection that one is best able 
to  build new knowledge. 

A person's self-knowledge also includes an awareness ofhow kno\vledge corlstructio~l 
works. Duffy and Cunningham (1996) call this understanding "krlo~ving h o ~ v  to know" 
(p. 181). This self-knowledge often needs to be encouraged and nurtured in the learning 
environment, and Driscoll (2005) calls this nurturing process one of the basic condi- 
ticns of a constructivist learning environment. Understandings of one's own knotvledge 
construction can lead to learners not only feeling a sense of knowledge ownership, but 
also have "contiol over and responsibility for their beiiefs" (Cuffy Ik Clinningham, 1995, 
p. 182). Constructivist design involves creating environinents and activities that are con- 
trolled by learners, and controlifng one's own knowledge and beliefs is the ultimate mis- 
sion of a rnature!earner. 

Fadirating Learning 

Fundamentally, constructivist designers  vie^ instruction as "a process of support- 
ing [knowledge] construction rather rhan communicating knowledge" (Duffy & 
Cunning,am, 1996, p. 171). Thus, learners should not be passive and simply receive, 
memorize, and recall information; instead they should be active by thinking, analyzing, 
i xi~derstanding, and applying illformation (Gordon, 2009). 

Instructcis and instructional designers use a variety of techniques, often implemen ted 
with technology, to build these active learning environments. Shirvani (2009) suggests 
c ; ~  eating an atmosphere that: 

Allows stildents to freely question and express their own opinions, create their own 
meaning, share control of the classroom, and develop positive attitudes toward 
learning; 
Includes instructors who maximize student interactions, guide students in 
connecting new and previous experiences, provide frequent assessment and 
feedback, respect learner ideas, and encourage student autonomy; and 
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Involves activities that are relevant, challenging, focus 011 large concepts, and 
encourage high-level thinking. 

Certainly, other approaches to  the design oflearning environments crnploy many oitliese 
same strategies, but the concentration of their use in a single learning environment is now 
conlmoi~ly seen as constructivism. 

Active, Realistic, arzd Relevatrt Learning 

I n  the early part of the twentieth century, "John Dewey began argui l~g fur the kind of 
change that \.vouId moY;e schools away from authoritarian classroon~s with abstract - 
notions to environments in  which learning is achieved through experimentation, pl-ac- 
tice and  exposure to the real world" (Karagiorgi &Symeou, 2005, p. 24). Constructivisn~ 
builds upon  this thinking by the second principle which suggests that: 

Learning is  an active process occurr ing in realistic a n d  relevant situations. 

Tllis statement reflects the emphasis constructivists place on creating active, authentic, 
and contextualized learning environments. 

Active Learning 

The  classic constructivist learning environment escllews instructor-led delivery ofinfor- 
mation i n  favor of those environments in  which learners actively participate in the task 
a t  hand. Many theories oflearning and ID, ho\vever, advocate the notion ofactive learn- 
ing. Behavioral psychclogists demand overt perfcrrnancc throughout the learning pro- 
cess. Discovery learning was a prominent cognitive strategy emphasized especially in 
the  1900s and 1970s (Rruaer, 1966). This approach can be seen as a learning-by-doing 
strategy. These strategies are prornoted as a way to facilitate skill development and infor- 
mation acquisition in practical contexts (Schank, Berman, Sc Macpherson, 1999). 

The constructivist perspective of active learning, however, differs from other positions 
primarily because they tend to involve instructor-determined content. As Dufiy aild 
Cunningham (1996) describe in relation to discoverylearning, "the learner has to discover 
t he  zr.sJrer that the teacher already knows" (p. 182). Active learning for the constnctivist 
involves more  than processing information provided by the mhterials o r  the instructor; it 
involves Inore than physically participating in predetermined learning activities. 

Active learning from t!e constructivist point of-view involves interacting with 
information at a high level, elaborating upon this information, and interpreting it in light 
o f  one's pre,vious kncwledge and experiences (Perkins, 1992). Wu and Tsai (2005) found 
tha t  over time the use of multiple constructivist teaching strategies can facilitate co t  
only knowledge acquisition, bu t  these techniques lead to filrther development of learner 
cognitive structures and to  the advanced use of higher order information processing 
strategies. 

Authentic and ContextuaIized Learningiictivities 

Constructivists also subscribe to the practice ofsituating instruction in real-iife contexts, 
arguing that this not  only makes the instruction more interesting and motivating, but 
also more likely to be transferred or  applied in other settings. This approach is also based ; 
u p o n  the belief that "knowledge and the conditions of its use are inextricably linked" 
(Hannafin, Hannafin, Land, & Oliver, 1997, p. 109). Smith and Ragan (2005) note that 



this type o f  instruction is often callecl "nnchorecl instrilction", i ~ r ~ c l  t l ~ c  resulting learning 
is called "authentic or situated learnirlg". 7'0 be considerecl authentic, accorcling to Young 
(Ic193), a situation: 

. . . must at  least have some of the inlportarit attributes of real-life pl.ob1ei-n solving, 
i l~cluding ill-structured con1p:ex goals, an opportunity for the cletection of relevant 
versus irrelevant information, activelgenerative engagement in finding and defining 
problenls as \veil as in solving then], involvement in the student's beliefs nilcl values, 
ant1 an opportunity to engage in collaborative interpersonal activities. (p .  45) 

LJ~OWII, Collins, and Duguid (1959) define authentic activities as ihose which a]-e 
"coherent, meaningfill, and purposeful. . . the ordinary practices of the culture" (p. 34). 
'!'hey go o n  to posit that these actions "embed learning in activity and ~ n a k e  deliberate 
;. ,:(: of the social and physic21 context" (p. 34). The context of authentic activity is that 
oipractitioners rather than the classroom or (he trqining site. Authentic learning activi- 
t jes then are built using everyday language, everyday problems, aild everyday situations. 
'Fhcse authentic activities are ofien complex; they have not been simplified or targeted 
hfnrmation has not been isolated as is common in traditiorlal instruction. Even though 
authentic activities have real-world foundations, the activity may be simulated, and often 
rhey are computer-mediated. 

Exploration of ~Lfultiple Perspectives 

'he third principle of constructivist design theory is: 

Learning results f rom a n  exploration of multipleperspectives. 

':'I::.; reflects the social facet of constructivism which is firmly rooted in the thinking of 
'd.,:l:otsky. His position is presented in a commonly quoted statement: "every function in 
ihe child's cultural development appears nvice: first, on the social level, and later on  the 
i11(1iiic!ual !eve]" (Vygctsky, 1978, p. 57). The empl~asis on  multiple perspectives encom- 
:'asses two major elements ofconstructivist design: rich learning environments and collab- 
orati.\re learning environments. Both of these elements are int-insically social in Eature. 

Rich i e a r n i ~ g  Environments 
~(aragiori and  Symeou (2005) define a rich learning environment as one which "encour- 
ages multiple learning styles and multiple representations of knowledge from different 
~oncep tua l  and  case perspectives" (p. 20). By definition, rich learning environments pro- 
Y lde  multiple perspectives and are information rich. However, many of these environ- 
*,lc-nts are  also those in which "learners engage in domain-related practices to car17 out 
.,(; ,illy negotiated tasks" (Hay & Barab, 2001, p. 282). These situations arc likely to be 
i u  uject-dominated, contextualized, and authentic. 

N o t  surprisingly, many of the rich learning environments are nenvorked, allowing full 
,!cc 5s to whathas been called "knowledgewebs" (Albion & M a d d u ,  2007). Consequently, 
they are likely to have multiple interpretations of the instructio~lal content, and multiple 
sources of input. 

Collaborative Learning Environments 

One of the hallmarks of constructivist learning environments is that they "allow learners 
:-' and  collaboratively reflect" (Hay & Barab, 2001, p. 283). Collaborative learning, 



holvever, is not sinlply "sharing a ivorldoad or  corning to a consensus, but a l l o ~ s  learn- 
e1.s to develop, coii~pare, and anderhtand multiple perspectives on  an issue" (Kai-agiori 
8. Symeou, 2005, p. 21). Thus, collaboration involves sharing, discussion, perhaps argu- 
ment, reflection, and often negotiation. 'These learning environments can involve large or  
sr~lall groups, o r  an ~rganized  community ofpractice. 

Collaborative environments are ofter? electronic environments utilizing a variety of 
collaborative learning tools (e.g., online discussioll boards). While the use of such tools 
does not automatically clesignatc a learning environment as constructiiiist, they can be 
usetl to achieve constructivist goals. This is increasingly the case with online learrling. 
Learning in such environments can be an individual eveilt, but in some situations (espe- 
cially those .rvhich are project-oriented), learning is distributed across a group. No one 
person may acquire all of the important knowledge, but across the group enough has been 
learned to accomplish a particular task. In the franlework of this distributed cognition, 
the notion of learning is expanded and "cognition is propagated from mind ro mind, 
from mind to tool, and tool to rnil~d [ant]] . . . is shared betrvcen the icnstituents of the 
group" (Sch~vartz, 2008, p. 390). This is a unique form of collaboratioll. 

CONSTRUCTIVISM AND RELATED PHILOSOPHICI-iL ISSUES 
W e  xrie~v constructivism fundamentally as a philosophy, a set of beliefs that leads 
t o  a particular vie~v of' learning and a corresponding approach to instructional design 
(ID).  However, constructivist thinking is also related to other philosophical orienta- 
rions and debates. We have previously discussed rationalism as a view of truth based 
upon  deduction rather than observation. This is in keeping with the evolution of con- 
structivist philosophy which has been developed to a great extent through reason- 
ing. Smith and Ragnn (2005) go so far as to sllggest thst construc:ivism is a subset of  
rationalism. 

Constructivism also shares some humanistic orientations. While humanism is 
mainly c o n c e r n 4  with :he welfare of individuals, constructivisn~ is concerned with 
individual knowledge. Thus, the humanist element in coilstructivist philosophy is in 
its implied subjectivity, and the notion that truth can vary horn  person to person, o r  i I 
froin culture to culture. This element of subjectivity, hoivever, brings forth charges in 
some  quarters of "epistemological relativism, where there exists n o  absolute truth and 
any  truth is as good as other" (Liu &Matthews, 2005, F. 388). In keepingwith thisview- 
point ,  Phillips (1995) suggests that some versions of constructivism view knowledge as 
being only a matter of"sociopolitical process or consensus" (p. 11). This interpretation 
is no t  consistent with the notions of  testable realities o r  knowledge that is adapteble t o  
its environmel~t  (Kevinen & Ristela, 2003). Such argumefits can pertain to either indi- 
vidual o r  social constructivism, but it is morelikely that they would apply to the stance 
of  radical constructivists who argue that "knowledge is not  a self-sufficient entity" (Liu 
& Matthews, 2005, p. 387). 

Finally, Phillips (1995) has charged constructivists with having a quasi-religious or  
ideological fervor, calling this an ugly face ofthe movement. Hespeaks of thevarious con- 
structivist "sects" and the common "distrust of nonbelievers" (p. 5). This zeal may have 
subsided in recent years, but constructivism and constructivist design theory is clearly 
greatly influenced by personal values, and the examination of such theory is often a mine- 
field of strong emotions. 



III'I'I,IC~ATIONS O F  CONS'I'RUC'I'IVIS'I L)I,SI(;N '1'1 II70IlY 
7 .  I h e  three basic principles of constructivist design theory (i . i . .  persor~nl interpretation 
o f  experience, active, realistic, and relevant contexts, and exploration of multiple 
perspectives) have implications for practitioners of ID. 13elo\v we ciiscuss h o w  the 
application of  constructivism impacts analysis, instructional st]-atcgy selection, and  
ossessrnent. 

A tznlysis 

Several scholars clescribe how constl.uctivists c o r l d ~ ~ c ~  analysis (1ieciri;~r et a[., 1992; 
Hannafin & I-Iill, 2007; Karagiorgi Lq. Symeou, 2005; Pcrkins, 1992).  'I'hese authors  
often compare  instructional systems design (ISD) methods of analysis to constructivist 
approaches. For example, designer-s who follo~v the systerns approach at~alyze instruc- 
tional goals to  identify prerequisite skills, knowledge, and att i t~it les o r  to determine the 
sequence o f o y e ~ a t i o n s  required to achieve a goal. Tnsks are also broken (!own into their 
component  parts when ISD analysis procedures are followed. Fur:herrno[.e, the subol-tli- 
nate facts, concepts, rules, and procedures r e q ~ ~ i r e d  to achieve a goal a le  itlentifi ed dur ing 
analysis. 

While practitioners who subscribe to constructivist design theorya!so carry ou t  analy- 
sis, they focus o n  ". . . tasks that display understandings, not just lno.cvledge and  snlooth  
operations" (Perkins, 1992, p. 52). Constructivist designers vpically d o  not  prespecify 
content  because they adhere to the principlethat  individuals must  construct their own 
personal interpretaticon of know!etlge. "Instead of dividing up  the  knowledge domains  
based or! a logical analysis ofdependencies, the cons:ructivist view turns toward a con- 
sideration ofwhat  real people d o  in a particular knowledge domain"  (Bednar et a!., 1992, 
p 23). 

T h u s  context, not content, is the focus ofanalysis from a constructivist point  of view, 
Constructivist designers analyze "the znvironnients in Lirhich the knowledge, skills, and  
complexities naturally exist" (Karagiorgi & Sy-meou, 2305, p .  19). This reflects the con- 
structivist principle that learning occurs in realistic ar,d relevalit si tuations.  Analysis p ro -  
vides infoinlation that is used to identify the dimensiorls o i a  rich !earning environment .  
"To guide thecreatiori ofcontext, the designer rilay focus o n  the description of a probiem 
. . . and/or  identiricarion oikcycorlcepis rtriateci iu the problcm" (I-Iarinafin a( Hill, 2007, 
p. 58). 

F o r  constructivist designers,analysis leads to  the identification ofgeneral  learning goals 
tha t  are related to authentic tasks rather than the specification of instructional objectives. 
As Bednar  et al. (1  992) state: 

Constructivists d o  ~ i o t  have learning and performance objectives that ai-e internal to  
t h e  content domain (e.g., apply the principle), but rather we search for authentic tasks 
a n d  let the more  specific objectives emerge and be realized as they are appropriaLe to 
t h e  individual learner in solving the real-world task. (p. 25) 

Systematic a n d  constructivist approaches to ID both include a n  analysis of learners. A 
vital task.for designers following an ISD approach is to identify the attributes most critical 
t o  t h e  attainment of specific learning objectives (Morrison, Ross, & Kernp, 2007). These 
factors include general profile characteristics (e.g., age, gender, work experience, a n d  eth- 
nicity), learning styles, and prerequisite skills ancl knowledge. Constructivist tlesigners 



;11so identify lcarner prcl-rcluisites. I - lo~ve~er ,  they focus on the ~ in iquc  pcraycctives of 
each individual as they enter a learning environment rather than o n  group characteristics 
(Bednar et al., 1992). For constructivists, a critical prerequisite is self-knowledge, the abil- 
ity ofstudents to be aivare oftheir own role in the knowledge construction process (Duffy 
& Cunningham, 1996). 

LVhile systenlatic and constructivist approaches to ID have coi~trasting vie~vs of ,lnaIysis, 
des!gners with both points of vielv ~~nde r s t and  the inlportance ofselecting i~istructiorlal 
strategies based on how people Jearil. Belo~v, we discuss a fetv strategies that ai-e com- 
rrlonly associated with coilstructivist principles. 

Cognitive Apprenticeship: 

The constructivist notion that learning is an active process occurring in realistic and rel- 
evarit s i t ua t i o~s  implies an abandonment of the "acontextual, one-size-fits-all perspec- 
tive" (Cobb, 1934, p. 19). One prominent tactic to contextualize instruction has been 
through the use of cognitive apprenticeships. These are leaiiling environments that pro- 
vide students with the opport~lnity to participate in an expert's world rather than simply 
learning expert processesa:~d acq~iiring exper: knoivledge in an abstract fashion. Le'lrncrs 
are immersed in the expert's culture and are ab!e to develop skills while being involvcd 
in authentic work. While teachers nlay serve i c  the expert role, they are more likely to 
serve as coaches t h m  as dispensers ofinformation. Duffy and Cunningham (1 996) do  not 
see the master-appreritice re!ationship as the critical part of a cognitive apprenticeship. 
Instsad, they suggest that the important aspect of the approach is for the learner to oper- 
aLe as a "member of a larger community of practice who, through legitimate peripheral 
participation and the affordances of the environment, begins to assume greater responsi- 
bility in that community" (p. 184). I 

Problem- B ~ s e d  L-earning 

Problem-Lased lzarning (PSL) is an instructional strategy used to prepare students 
! to  be better problem so1vers.l According to Hoffinan and Ritchie (1997), PBL is "a 

ct,.Aamt-- - &  - 
o.U,L.,L ,e~lL21eJ pedagogical strategy that poses significant contextualized, real-world, 
ill-structured situations while providing resources, guidance, instruction and opportu- 
nities fo i  reflection to learners as they develop content knowledge and problem-solving 
skills" (p. 97). The essential characteristic of PBI. is the use of a problem to situate learn- 
ing rather than exposiilg students to disciplinary knowledge before they solve problenls 
(tilbanese &Mitchell, 1993; Hmelo Sr Evensen, 2000). However, it is not the purpose of 
PBL t c  have students reach a perfect solution; rather, PBL emphasizes having students 
understand the causes of the problenl and activelybilild knowledge that transfers to other 
problem situations (Hmelo & Evensen, 2000). 

Scaffolding 
The  concept of scaffolding is grounded in the theories ofvygotsky (1978), who proposed 
that there is a cognitive distance between what learners know and can do independently, 

1 We view proble~r~ solving as a learning outcome that can be approached from several different points ofview and 
problem-based learning as  an instructional strategy that mainly adheres to constructivist design principles. 



: , ; i i i l  iv11;lt learners call potenti;illy ;icl~isve ivith :lie ;issist;lllce oi' a 1nor.c capal~lt. pcr-soli. 
This is called the zone ofproxin~nl clevcloprne~~t (ZPD). Scaffoli!ir~g is ~ ~ s e d  to help learn- 
::r:; cross the ZPD to excerld tl~eircapabilities into a new cloniairl -.vitll just enough suppol-t 
jAr.ls, Gijscjaers, & Segers, 2002). Just enough support means that scaffolcling s l ~ o ~ ~ l c l  
. , j ; ip~ic~~-t learning while still makin3 i t  challenging and allo~ving for independent thinking 
(Rommetveit, 1974). 

Sc;ilfolding can cake a variety of forms such as encouraging, explaining, moc-lclil~g, or 
qu(x,slioning (I-Iogan tt Pressley, 1997). Content scaffolds can be L I S L ' C ~  to s~1ppo1.t stllcle~~ts' 
i!~~(i:,r-standingoftl~esubject matter (Iieic!, Zhar~g, & Chcn, 2003; l'rcl;~ste & S a r a p ~ l ~ ~ ,  2006). 
i:')!. :;<ample, a content scaflcld could direct studen~s'  attention to key tenns and princi- 
p i i a  ,is they gather specific information they require to approach a problem (Su, 2.007). 
':I,.i~~:ognitive scaffolds are designed to facilitate learners as they plan and monitor l e a r n i ~ ~ g  
. . .  : '..!li;:s orevaluate and reflect on their oivn learning ( ~ e i d ' e t  al., 2003; Pedaste Si Sarapuu, 
/ W o ) .  For example, a metacogcitive sczffold might encourage students to sun~marize, 
i.cf1ec.t on, and debriefinformation the): learned after finishkg a project (Su, 2007). 

Saye and Brush (2002) prcposed a taxonoiny of scaffolds, g~muping them into two 
i)ipcs based on their flexibility. Soft scaffolds refer to dynarrlic and situational supports 
ihai require teachers to continuously diagnose learners' instructional situations and pro- 
vide them with just enough support in a timely manner. Hard scaffolds are static supports 
that can be predicted and planned in advance based on  anticipated typical difficulties 
students may have during learning (Saye 2% Brush, 2002). 

Collaboration 

Aclhercnce to the constructivist principle that learning results from a n  zxplorntion of 
r;\ultii!lc perspectives frequently leads to the use of collaboration. Collaboration refers 
L O  L L  v:!riety of instructional strategies that encourage students to work together, includ- 
ing peer teaching, discussion groups, and learning communities (GoodselI, Maher, Tino,  
.Smith, & h/lcGrcgor, 1993). The tcrnis collab~rative learning and cooperative Isarriing 
are often used interchangeably. However, collaborative learning is less structured than 
cooperativ?learning; it relates to ill-structured tasks for open and  floxibie s ~ l u t i o n s  a a d  to 
the acquisition of an ilI-defined domain ofknowledge and skiils (Eastrnond, 1995; Webb 
81 Palincsar, 19?6). 

Somt. constructivists suggest that learning is more effective when students collaborate 
ro discuss with their peers (Jonassen & Kwon, 2001; Xanuka & A ~ d e r s o n ,  1998). This 
belief has led to 3. shift from individual knowledge construction to knoivl~dge-building 
c;ommunities oflearners (Chou, 2001; Ravits, 1997). A collaborativestrategy often used by 
~:onstructivist designers is computer-mediated collaboration (CMC). CMC can provide 
i:ril~an(:~:d opportunities for dialogue, debate, and the potential for a sense of community 
(Niticli~, 1997; Oliver & Omari, 2001). Theorists think CMC may have a greater impact 
O:I problem-solving and higher-order skills than other modes of interaction (i\delskold, 
Alk:Iei.i, Axelsson, & BIomgren, 1999; Jonassen, Prevish, Christy, 81 Stavulaki, 1999). 
II(>wc.:vcr, empirical evidence for the use of CMC to enhance problem solving is meager 
a t  best (Murphy 8( Collins, 1997; Uribe, Klein, & Sullivan, 2003). 

Assessment 

Con~tructivism also has implications for assessing student learning. According to 
I o i ~ ~ i s s c n  (1992), "An obvious implication of constructivism for evaluation of learning 



is that cval~iation'should be god-free" (p. 139). Based on Scriven's (1991) principles of 
goal-free program evaluation, Jonasse11 believes thct the learlling process, and the assess- 
ment ofit, will be biased iflearning goals are known in advance. Constructivists often sug- 
gest assessing learners' thinking processes by asking them to solve problems in a domain 
and explain and defend their decisions (Eiednaret al., 1992). In additior?, constructivist 
designers use open-ended assessments to determine if iearners understand and can the 
usekno~vledge theyhaveco~lstructecifor themselves (Perkins, 1992). Because coristructiv- 
ists believe that learning results from a11 exp1or;ition of multiple perspectives, evaluatioll 
processes should allow for different perspectives rather than one right solution (Jonassen, 
1992). Thus, constructivist designers would require leasneis to present a!ternative 
solutions to a problem and make arguments that support their position. These beliefs 
suggest that criterion-referenced assessments used by designers who follow the systems 
approach are not appropriate for assessi:lg ccnstructivist learning. 

Many of the individual elements of construcrivist design theory are often used in other 
approaches to instruction. However, the applications of the core principles together lead 
to the design of unique learning environments. The differences between const~uitivist 
cles;g~i and inst~uctional systems design are conlpared in Table 8.1. 

Table 8.1 A Comparison of Instructional Systems Design and Constructivist lnstri~ctional Design 

Task Instructional Systems Design Constructivist Instructional 
Design 

Analysis 

Design 

Content (Tasks, Procedures) - Problem and Organization 
L e ~ n e r  (Prerequisites, Profiles, Learning Style) 
Context (Orienting, Instructional, Transfer) 

- 
Eei~avioral Objectives 
Seqtienciilg (Hiprarchical, Simple to Complex) - Media Selection 
Implementation Plans 

Context (Authentic Settings) - Problem 
Individual Lezmers (Sdf- 
Knowledge, Perspectives) 

General Goals Related to 
Authentic Tasks 

- Learner-ControlledSequencing 
Rich Learning Environments 

7evelopment . Instructional Activities 
Instructional Materials 

-- 

i-;plcmentation Variety of Strategies (e.g., Collaborative, 
' Computer-Based, Large Group Direct 

Instruction, Individualized) 
Instructor Roles (Delivery, Facilitation and 
Guidance, Evaluator) 

Nehvorked Environment 
Electronic CollaborativeToois 
Social Networking Tools 

Active and Authentic Learning 
Strategies (e.g., Problem-Based 
Learning, Cognitive 
Apprenticeships. Computer- 
Mediated Collaboration, 
Learning Communities) 
Scaffolding 
Instructor Roles (Coach, 
Facilitator, Guide, Support) 

-- - 
h a t i o n  Criterion-Referenced Assessment of Learners . Continuous Diagnosis 

Formative, Summarive, and Confirmative - Goal-Free Assessment 
Evaluation (Program, Materials) Open-Ended Assessment 

Multiple Perspectives 



Consti.i~ctivist design t h e o ~ . y c o n t i ~ ~ i ~ e s  to expa~lcl l ~ o w ~ v c  npproacl? 11.). Starting originally 
as a gencml philosophical position, i t  \vas atlapteci to new .ivays of teac1i1'1i~ a11tl thc.11 t(; 
the design arid development of ins t ru~ t ion .  Nowconstri~ctivist  ctcsigr~ theoryscrves as the 
impetus for a re-examination of the  design process itselfand lo]- the role of technology i l l  

f i~r ther ingco~~struct iv is t  goals. We will acltlress these two tlevelop~nents in this section. 

There is ;l call in soine qua~-te l~s  lor the adoption of "nerv theol-ctical stances and  n~odc!s ,  
rep resenting different views o n  learning anil i ~ i ~ t i . i ~ ~ ; i o ~ l "  (Larson & Sockee, 2003, y. 32).  
This includes the move to a nonlinear, cyclical, a n d  iterative design pl-oces; tising authen- 
tic problem-solvi~ig techniques (Willis, 2U03a; Haklcinen, 2002). Co11st1-uctivist-ID ]nod-  
els (C-ID) may be one answer to this call. 

ProporirntsofC-ID models reccn~rnenc! that designers f ~ c u s  on the local contes t  of the  
design project and emphasize col!aborative development procedures. 'They also suggest 
an iterative design process. Althot~gh many designers in~plemerit ing ISD procedures also 
operate in an iterative manner,  there is a fundamental difference between C- ID models 
and ISD nlodels (Wiilis, 2009a). Most designers using ISD models tend to be objectivists 
w h o  adhere to general explanations of the learning process which have been supported 
by empirical research. C-ID models, hoivcver, are based o n  the assumption that there are 
"no absojute laws of human behavior and learning that car! be confidently generalized 
from one  situa:ion to  another" (Willis, 2009a, p. 2-1). T h e  contextual idiosyncrasies o f  
each design project guide the decision-mzking process ant1 determine what works and 
what may not work. Instruction desigried using C-ID models is implemented with the 
assumption that there will b c  multiple perspectives during instruction a n d  designers best 
serve learners when they help them confront as many  of these  perspectives as possible 
(MTillis, 2009a).This reflects the view that 1e;lrning results f rom an exploration o f  multiple 
perspectives; this was discussed earlier.?'he use ofC-ID models I-esults in instruction that 
promotes  learning from a personal in te rp re ta t i~n  of experience, often through activities 
such as problem-solving acd  co;;nitive apprenticeships. Here  .isre explore ttvo =samples 
of  C-ID models: the Layers of Negotiatioil Model and the Kecursivc, iic'flective 
Instructional Design jF2il2 j ivioaei. 

Layers of Negotiation h fode l  

T h e  Layers ofNegotiation I D  Model was constructed dur ing the design a n d  developnlent 
o f  a series of case-based interactive videodiscs for use in constructivist teacher education 
p rograms  (Cennamo, Abell, & Chung, 1996). The  model focuses o n  the process ofknowl-  
edge construction whirl1 involves reflection, the examination of information multiple 
t imes for multiple purposes, and the social negotiation of shared meanings (Cennamo,  
2003). T h e  model uses a recursive process that sp~ra l s  through the analysis, design, devel- 
opment ,  and evaluation phases ofID.  Cennamo (2003) attempted to apply the s a m e  ele- 
m e n t s  of a constructivist learning environment to the  dssign of instruction: 

1. Embrace the complexity of  the design process. 
2. Provide for social negotiations as an integral part  ofdesigning the materials. 
3. Examine information relevant to  the design of the instruction a t  multiple times 

f rom multiple perspectives. 
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4. Nurture reflexivity in the design process. 
5. Emphasize pal-ticipatory ciesign. (p. 15) 

Social negotiations become an  integral part of the ID process by involving all partici- 
pants throughout the project. Participants in the design process develop a set of shareci 
beliefs that are incorporated in the design and developnlent of the instructional rnatcri- 
als (Cennamo,  2003). Cennanlo inlplenlented and revised the model in a second prop 
ect pertaining to eleinel~tary teacher professional development. Cen~la ino  (2003) states 
"throughout the ciesign process, decisions were macie based on  the data that were avail- 
able and relevant. As additional data became apparent ~r relevant; we spiraled back and 
revisited prior decisions" (p. 16). The Layers of Negotiation b4odel was subsequently 
refined i n  the Cennalrio and Kalk (2005) rapid prototyping rnodel previousiy described 
in Chapter 2. 

Recursive, Reflective I~s tn~c t iona l  Design Model 

The  R2D2 Model is another e.uampleofconstructivist ID. This model was ir~itially created 
during ID projects conducted at the NASA Johnson Space Center (Willis, 2009b). RID2 
provides design guidelines rather than a set ofrequired steps. The three generai principles 
o r  flexible guidelines in the 'yVillis R2D2 Model relate to recursive, reflective, and partici- 
patory design. 

The first guideline is design is recursive or iterative in  nature. In this approach, desig11 
is essentially nonlinear. The procedures are completed in the order that makrs sense 
fo r  the design project. Designers have the opportunity to revisit issues again and again 
througllout the process. Unlike a more sequential ISD approach, objectives, content, and 
teaching-learning activities g rad~al ly  emerge rather than being specified early in the 
process (Willis, 2009b). 

The  second guide l i~e  is each effort to solve a design problerr, is seen as an opportunity 
t s  reflect. In  constructivist design, "the real wor!d is constructed by the practitioner, who 
then  makes professional practicc decisions from within that constructed reality" (Willis, 
2009b, p. 302). Willis (2009b) describes this as both "artistic and reflective" (p. 302). 

Finally, the  third guide!i~e is design is participatory in nature. As such the design proj- 
e c t  includes "the users asparticipants, not as observers" (Willis, 2009b, p. 3C3). A11 partici- 
pan ts  (including end-users andstakeholders) jnadesignproject ofthis typeareconsidered 
experts i n  what  they do. The designer isnot viewed as the expert. Consequently, designers 
m u s t  collaborate with participants while making design decisions (Willis, 2009b). 

Willis (2009b) states the use of these genera: principles have been widely adopted in 
o ther  design fields and that aparadigm shift appears to be occurring in ID resulting in the 
g e ~ e r a l  ecceptarice and use of these principles. The R2D2 Mode1 itselfis portrayed as a tri- 
angle with three focal points: define, design and development, and dissemination (Willis, 
2 0 0 9 ~ ) .  Unlike many other ID'models, the triangle does not  irnply a particular point of 
en t ry  or the need to follow a sequential order: "The model is based on  the a s sumpt i~n  
t ha t  designers will work on all three focal points of the process in an intermittent and 
recursive pattern that is neither completely predictable nor prescribable" (Willis, 2009c, 
p. 315). For  exampie, in ISD writing objectives and test items is typically performed at 
the  beginning of the project by the instructional designer. 'Hillis ( 2 0 0 9 ~ )  maintains that 
this  is no t  the most  effective type of design. Rather, he zuggests that the designer should 
be a facilitator of the design process, and that it should be undertaken by the entire design 



[cam including encl-~isers, subject-matter- experts, u i l t l  scakeholclcr-s. Once the design 
i8:;1m tletermines the general approach to the new instruction, t11i.y move forwartl in a 
p:~rticipator- manner knowing that this approach mA'y be modifictl as the project l-noves 
;jlto product development. 

The Cennamo and Willis models both approach design as a recursive, reflective pro- 
: css. They both emphasize participation ofall involved (includi~lgentl-users) in all phases 
i)f the project. The difference between the two models, however, is in the role of the 
instructional designer. Cennalno (2003), who reflects a practitioner perspective, believes 
i n  the importance ofa gener-a1 ID expert; Willis (2009c), on the othel- hantl, maintains that 
,izsign is context-specific to the point that the designer serves nlore as a facilitato~. of the 
lcople and the process. 

Appiications ofConstructivist l~lstrirctionnl Design to Online learning 

'! :!ere is a growing need to adclress conlplex topics in education and training and to inte- 
grate learning and work in buslness settings. At the same time, there is often a need for 
:.ducation and training to be more flexible in terms of time and place in order to meet 
'i~dividual needs. We have discussed constructivist design strategies, including cog~litive 
iijprenticeships, problem-based learning, scaffolding, and collaboration. Online learn- 
:ng can provide one environment for these and other constructivist strategies. Here, we 
ciiscuss two apr~roaches to online !earning: computer-supported collaborative learning 
environments (CSCL) and the use ofsocial networking learning communities. 

Comnputer-Supporte~l Collaborative Learnirlg Envirorlrnen ts 

i:SCL presents a collaborative learning environment in which "the educational COIL- 
!.. .:t is collaborative, the sccial context is the group, and the technoIogica1 context is a 
:~.>!ilputer-mediated setting" (Kirschner, Strijbos, Krejins, &Beers, 2004, p. 5 G ) .  CSCL 
i.,lvolves "designing, developing, and describing technologies to support collaboraticn 
in learnins environments" (Satwicz & Stevens, 2008, p. 166). Technology is the envi- 
ionmental mediator between the social and educational contexts. The ability of the 
iearner to successfully interact with others in this environment is essential (Kirschner et 
!., 2004). ~nteract ion in a CSCL environment can provide learnerswith an opportunity 
for active !earning in a realistic and relcvant situation, a basic principle ofconstructivis; 
design theory. 

CSCL environments support those teaching and learning activities that rely heavily on  
.:r)cial interaction among group members. These collaborative environments facilitate the 
<:mergence of  a sociai space, and a hurnan network of socialrelationships among group 
members (Kirschner, 2004). This social interaction arnorlg group rnernbkrs can foster an 
i.:- i !loration ofmultiple perspectives of the instructioilal content and collaboration, also 
g(-:: .Is of constructivist design. In a review of the use oftechnology for collaborative learn- 
ing in higher education, Resta and Laferriere (2007) conclude that: 

. . . the last 20 years have been highly productive for CSCL. The advances of the learn- 
lr ig sciences, combined with the needs of the knowledge society, have heightened the 
requirements for flexible (time and space) and challenging (problem-solving and 
knowledge building) learning environments. (p. 77) 

As technology continues to evolve, so too will these types of learning environments. 



Social Net~vorlr I,eamit?g C~t?1tnz1r1itjes 

Social netivorking learning environlneilts are a result of  the continuing eval~ltion of  
technology and its use in pronlotinglearner intefiiction and collaboration. Gunawardena 
et al. (2009) define social networking technology as "tools that facilitate collective intel- 
ligence through social negotiation when participants are engaged in a conlmorl goal or a 
shared practice" (P. 6). Social networking technologies include media such as iveblogs, 
podcasting, audio blogs, and wikis. These tools support a constructivist approach to 
iearning by providing an oilline con1n;unity where learners cen collaborate and interact 
ivith otl2ers as well as with the instructional content via tile 1nterl:et. Social networking 
commu1:ities can provide a place tvherc individlials form groups interested in learning 
and sharing knowledge (Snyder, 2009). Learners are actively seeking others, and in doing 
so are gaining the multiple perspectives of an identified arez of interest. 

Utilizing technologies to provide for onlilie student interaction opportcnities is not  
new to ID. Beldarrain (2006) describes h c ~  first-generation web tools (e-g., email, chat 
rooms, and discussion boards) have bee11 ~lsed for over a decade. Second-generation iveb 
tools rnay make interactivity more feasible. For example, social networking tools can be 
used in conjuncticn with other applications to cl-eate engaging learning iornmunities. 

RESEARCH O N  CONSTRUCTIVIST I N S T R U C T I O N A L  DESIGN 
hluch like conditions-based ID (see Chapter 7), there is little research examining the 
comprehensive application ofconstructivist ID models. Yet, studies have been conducted 
ro investigate instructional strategies commonlv associated with constructivism. Belotv 
we discuss some representative research on cognitive apprenticeships, PBL, scaffolding, 
and CMC. 

Empirical Support for Con:ctrucrivist Strategies 

X review of the literature on  cognitive apprenticeships (Dennen, 2004) suggests that bvo 
research merhods h ~ v e  Seen conducted on  this strategy: in situ (i.e., qualitative) research 
and  experimental research on designed interventions. In situ studies document cognitivc 
lpprenticeships in a specific context. Results of the in situ studies reviewed by Dennen 
(2004) indicate that in-depth examinations of an expert's actions and  understandings 
in a specific context can lead to models that teachers can use to support  their students. 
Furthermore, modeling and reflection can help students make sense of  and internalize 
.ghat they are learning. However, Dennen (2004) writes: 

The various theories ofhow cognitive apprenticeship works and the results from in situ 
research both need to be studied with rigor in the interest of attaining generalizability. 
Srnall pockets ofexperimental studies have been conducted to date, but many of these 
studies occur in isolation rather than in a related series. (y. 821) 

A considerable amount of research has been conducted to evaluate the impact of YBL 
in the classroom or to compare it with conventional approaches to instruction. Many 
o f  these studies have been included in reviews of the PBL literature o r  in  meta-analyses 
of research findings (Albanese & Mitchell, 1993; Gijbels, Dochy, Van den Bossche, & 
Segers, 2005; Norman & Sch~nidt,  1992; Vernon &Blake, 1993). This research indicates 
ilt::t, PBL: 



Enhances st~ltlent interest, i~~titutles,  ant1 motivation for leal-]ling; 
Decreases inl~nediate acquisition of tleclarative knowletige c,utcornes; anti 

,.. Promotes long-term retention of information, application of skills, and sclf- 
directed learning. 

Others report some difficulty associated with PBL, especially when it is implemented in 
technology-rich settings that allow students the freedom to explore multiple resources. 
For example, learners can become clisorientated or lost d u r i ~ ~ g  PBL; this often leacls to 
feelings of frustration and lack of support (Edelson, Gortlin, LO Pea, 1999). 

T o  address these issues, scaffolcis are frequently used to support learners when PBL is 
used with complex multimedia. These hard scaffolds are static supports, are planned ill 

advance, and are based on anticipate(! student difficulties (Saye & Br~ish,  2003). Research 
findings suggest that these types ofscaffolds have a positive impact on  information seek- 
ing, knowledge acquisition, concept integration, ill-structured problem-solving, and 
reflection (Cho & Jonassen, 2002; Davis & Linr,, 2000; Roehler & Cantlon, 1997; Saye & 
Brush, 2002; Simons.& Klein, 2007). However, other researchers report that many stu- 
dents lack the metacognitive skills required to use scaffolds in open-ended learning envi- 
r o ~ m e n t s  (Land &Hannafin, 1997; O!iver & Hannafin, 20CO). 

In addition to  studies on PBL ar.d scaffolds, there is extensive research on the use of 
colla!~orative strategies.'Generally, f i~d ings  show that collaboratioii has a positive impact 
on learning and motivation in classrooms and when students use technology (Johnson' 
Sr ~ o h n s o n ,  2004; Sussrnan, 1998). However, most of these studies do  not attempt to link 
collaboration with any of the  constructivist design principles discxsed in thischapter. 

C M C  is  frequent!^ hk~iled by constrilctivist designers as a Jvay to increase problem- 
solving ability. Yet empirical evidence for the use of CMC to enhance problem solving 
is meager at best. According to Uribe et al. (2003), research on  CMC has been limited 
t o  preference surveys or evaluative case studies. For example, a case study conducted by 
Gilbert and Driscoll(2002) indicated that st:~dents in a graduate course on instructional 
theory beilefited from building and sharing irlforrnation by means of CMC. Another 
case study by Scardamzlia and Bereiter (1996) suggested that elementaryschcol students 
using CMC displayed a hi@cr leve! of hiowledge consrruction when compared to tllose 
w h o  did no t  collaborate. Furthermcre, Uribe et a!. (2503) nc:c thzt ixaiiystiidies o n  CMC 
focus on  affective outcomes, while ignoring learning and performance. 

Reconrrnendationsfor Continlrittg Research 

Growinginterest in the application ofconstructivism to ID requires that scholars conduct 
rigorous research on  the principles of constructivist design theory. As we have pointed 
out ,  isolated studies have been conducted o n  some of the srrategies that adhere to con- 
structivist philosophy. We think that research o n  cognitive apprenticeships, PBL, scaf- 
folding, and CMCshould continue, but that findings should t ~ e  more direccly to the basic 
tenets ofconstructivist ID discussed in this chapter. 

Most strategy research compares constructivist to noncoastructivist approaches in 
a n  apparent effort t o  prove the effectiveness of these techniques and the ~visdom of the 
philosophy. However researchers, such as Hay and Barab (2001), have begun to study the 
relative effects of various approaches to constructivist design by examining the impact 
of alternative learning environments. This seems to be  a fruitful tactic, one that holds 
promise ofprovidinga more solid foundation for constructivist design. In addition, such 



research can clarify the nature of constructivisn~ itself by distinguishing the alternati\v 
"theories that are fieiluently grouped untlcr the ur11b1-ella tern1 of constructivism" (Hay 

, . .. 
& Barnb, 2001, p. 318). 

Finally, we think that more research should be done to validate constructivist ID pro- 
cedures and models. Constructivist approaches to analysis, assessment, and evaluation, as 
well as the application of models such as the R2D2 hlodel (Willis, 2009b) require elnpir- 
ical validation. A fruitful method for these stutlics ;vo~ild be design and development 
rxsearch o r  design-based research. 

SUMhIARY 
This chapter has explored the Sasic principles of constructivist design theory: personal 
interpretation of experienc~, active, realistic, and relevant contexts, and exploration of 
n~ul t ip le  perspectives. W e  examined how consrructivism is applied in ID practice during 
analysis, strategy selection and design, alld assessment. Wc also Jiscussed some trends in 
constructivist ID and representativz research studies conducted to investigate instruc- 
tional strategies comr~lcnly associatecl with constri~ctivism. Tables 8.2 and 8.3 provide a 
~ i r n n l a r y o f  the major themes covercd in this chapter. 

Table 8.2 A n  Ovew~evr of Constructivist Design Theory aild lnstructionsl D?sigr~ 

1 .  Key Principles: 
- Learning results from a personal interpretarion of experience. 
- Learning is an active process occurring in realistic and relcv,int situations 
- Learning results from an exploration of rnultiple perspecti\,es. 

2 .  Philosophical Orkntation: 
- Constructivism is a philosophy !!self. 

Constructivism also reflects principles o f  rationalism. 
Constructivism's implied subjectIvi~reflects some e!:ments oihumsnism. 

3. Theoretical  Foundations: John Dewey, ;can Piaget, Ernst von Glasersfeld, and Lev Vygotsky 

4. ID Applications: 
Analysis of the Envl:mcrr.~::i, ?rcb!en:s, and !nctiiiidual Leal.ners 

- Goal-Free and Open-Ended Assessment 
Instructional Strategies (Cognitive Apprenticeship, Problem-Based Learning, Scaffolding, 
Collaboration) 

- Learning Environments (Computer-Supported Collaborative Learning, Social Networking Lea rn i~g  
Communities) 

5 .  Suppor t ing  ID Research: Representative areas incli~dc the following: 
- Cognitive Apprenticeships (e.g., Dennen, 2004) 
- Prob!em-Based Learning (e.g., Albanese & Mitchell, 1993; Gijbels et al., 2005) 

Scaffolding (e.g,, Cho & Jonassen, 2002; Davis & Linn, 2000; Land & Hannafin, 1997; Saye S( Brush, 
2002; Simons & Klein, 2007) 
Computer-Mediated Collaboration (e.g., Iohnson & Johnson, 2004; Scardamalia 8- Bereiter, 1996; 
Uribe  e t  al., 2003) 

6 .  Related Concepts: 
Anchored Instruction 

- Individual Constructivism 
Knowledge Construction 
Learning Community 
Situated Cognition 
Social Constructivism 

-- - .  -- 



Table 8.3 l r l s t r u c t i o r ~ s l  Design D o m a i r i s  and Elemerlts i i e la le t i  t o  Cons t ruc t i !~ i s l  Des ig r l  T l ~ e o r y  
- 

I . t ; l r~~e r s  and  Learriing Processes / .  
Distr~buteti  Cognition 
Knowledge Constructio~l 
Lcarner Chamcteristics (beliefs arltl attitucles, self-knowledgr, sdf-rel)ect~ve skills) 

Learni l~g  and  Performance Contexts 
Computer-Supported Collaborative Learning Environments 
Learning Enviroillnents (rich, authentic) 
Social Networking Learning Corn in~~n i t i e s  

Content S t ruc ture  a n d  Sequence 
Learner-Controlled Instructional Sequecces 

I~lstruction31 and  Noninstructiorlal Straregies 
Active Learning 
Authentic Learning Activities 
Cognitive Apprenticeships 
Facilitation of Lcarning and Ind iv id~~a l  Knowledge Construction - Interactive and Collaborative Learning 
Learner Control 

- Problem-Based Learning 
Scaffolding 

hletlia a n d  Delivery Systems 
Computer Suppor:ed Collaborative Learning - Electronic Collaborative r o o k  
Social Networking Tools 

Ucsigners and  Design Processes 
Analysis (context, individual learners, problems) 
Design and Development (general goal related to authentic tasks, participatory, recursive, reflective, 
strategyand media selection) 

- Assessment and Evaluation (accept multiple perspectives, goal-free assessment, open-ended 
assessments) 

-- ~ -- 

Next, sve turn to psr-formance improvement (PI) theory and explain how this area of 
schoia~ship and practice provides a f~ilndation to the ID howledge base. We examine 
some models of PI and look at some of the trends and research findings in this field. 



PERFORbiANCE IMPROVEMENT THEORY 

Theories and ~nodels  of performance improvement (PI) '  expand the scope of instruc- 
tional design (ID) by employing the systems approach to address performance oppor- 
tunities and problems. PI can be ~ppl ied  to improve the performance of organizations, 
processes, and individuals (Rumrnler Sr Brache, 1995). It is concerned with measurable 
performance and how to structure elements within a results-oriented systern (Stolovitch 
Sr Keeps, 1999). 

Practitioners of PI and ID follow a systems approach to analyze, design, develop, 
implement, and evaluate products and programs. Like ID, the  rigi in of modern day PI 
can be traced back to World War I1 when the T r a i ~ l i i l ~  b'ithin Industry project went 
beyond training individua! workers to focus c n  organizational perfcrmancc and used 
innovative too!s such as job instructions, job methods, and job relations (see S\vanson, 
1999). Furthermore, PI and ID share many of the same theoretical underpinnings. 

While PI and ID share many of the same roots, PI models and theories have impacted 
ID in recent years. The purpose of this chapter is to examine the contributions o fP I  to 
ID. The following will be discussed: 

* The theoretical foundations of PI; 
* Models of performance improvement; 

Evaluation and PI; 
The philosophical orientations to performance improvement; 
Trends in the application of performance improvement to ID; and 
An examination of PI research literature and suggestions for h t u r e  studies. 

1 W e  use the term performance improvement (PI) in this chapter rather than performance technology (PT), 
human performance improvement (HPI), or human performance technology (HPT). While many view the 
terms to besynonymous, we prefer PI because it is focused on outcomes rather than tools, and it is broader in 
scope. At times, however, we use the terms HPI or HPT when quoting from the literature. (See Stolovitch, 2007 
for a h r t h e r  discussion of these terms.) 



THEORETICAL FOUNDATIONS OF 1'ERFORh.lllNCE IhlPIiOVEMEN'L' 
Various authors have identified the theories that form the basis of PI (Foshny Sc 
hlIoller, 1992; Rosenberg, Coscarelli, & I--1utchiso11, 1999; Stolovitch, 2007; Silgrur & 
Stolovitch, 2000). According to a review of the literature by Hvglin (2009), the most 
frequently cited cognate fields considered as foundational to PI are psychology, systelns 
theory, organizational development, instructional systems design, and communic a t '  lons 
theor!. 

Some of the theoretical founclations of PI parallel those of ID. For exal-riple, general 
systems theory (GST) (see (:hapter 2), col-nmunications theory (see Chapter 3), and 
learning theory (see Chapter 4 )  contribute to ID and PI alike. Stolovitch (2007) cliscusses 
the impact of bel-ravioral learning theow on PI by staf ng: 

Thomas F. Gilbert is generally considered to be the father of HPT. As a graduate stu- 
dent of B. F. Skinner, Gilbert was steeped in the principles and practices ofbehavior- 
ism . . . taking Skinner's pr i~ciples  and venturing i n ~ o  the workplace arena. (p. 139) 

Organizational tlevelopme~lt (OD) theory also influences PI. Like PI, O D  centers 
on results by emphasizing an organization's mission and objectives (Stolovitch, 2000). 
Nevcrtheless, OD practitioners "focus on humanistic rather than behavioristic strate- 
gies" (Rosenberg et al., 1999, p. 32) .  Tl-iese strategies relate to culture, diversity, ethics, 
leadership, and team building (Dean, 1999; Van Tiem, kloseley, & Dessinger, 2004). 

After collducting an esteasive review of the organizational ~ h a n g e  and develoyment 
literature, .Beer and Walton (cited in Rosenberg et al., 1999) propose four views of the 
field: OD as general management, OD as creation of adaptive strategies, OD as human 
rcsource management, anti OD as implementation ofchange. Each point ofview impacts 
1'1 by providing a wide assortnlent of interventions that focus on the well-being of indi- 
viduajs within an organization (Beer & Walton, 1987). 

Another way of describing the theoretical foundations of PI is to examine the lens i t  
uses to view performance (Swanson, 1999).According to Rosenberg et al. (1999), "There 
appears to be general agreement that HPT ultimately stems from the work of a n?:rn- 
her of behavioral psychologists" (p. 26). As a resuit, early approaches to performance 
improvement focused mainly on individuals and the processes they used to accomplish a 
task or job. Someone viewing PI through this lens is focused on  subsystem performance 
(Swanson, 1999). While still concerned with individual accomplishment, PI today is also 
locused on system-wide inprovement-organizational performance is at the highest 
position of the lens (RummJer & Brache, 1995; Swanson, 1999). Furthermore, newer 
frameworks that center on the socio-cultural aspects of performance improvement to 
r!clude complexgroup and organizational structures have recently been introduced into 
the PI literature (Schwen, Kalman, tir E ~ a n s ,  2006). 

MODELS OF PERFORMANCE IMPROVEMEN'I' 
A number of models have been developed to address how to improve the performance of 
c:i-ganizations, processes, and individuals. Below we discuss several of these models including: 

A model advocated by the International Society of Performance Improvement; 
* Gilbert's Behavior Engineeling Model; 



I-Iarless's Performance Improven~ent Process Model; 
Rummler anti Brache's Fralneivork for Inlproving Performance; ant1 
Kaufman's Organizations! Elements IvIodel. 

it  Co~npreliensive Perforrn~znce ln ip  roventerit iL.lo(iel 

A comprehensive nlodel ofperformance iniprovenient is s11o~v11 in Figure 9.1. The model 
was originally generateti by Deterline and liosenburg (1992) anii has been adopted I)y 
the Interrlational Society for Performance Improvement (ISPI j. According to Stolovitch 
(2007, p. 142) it "has probably had the most global exposure" of any perbrnlance 
inlprovemerit rnodel. It includes five intel.related con~~one~lts-performance analysis, 
cause analysis, intervention selection, design and development, irnplenlerltatioll a ~ d  
change management, and evaluation (Van Tiem et al., 2004). Below we discuss each of  
these components. 

Perforinan ce Analysis 

Per f~ rmance  analysis is the first component in the comprehensive model of PI. According 
to Rossett (1999), performance analysis centers on the directions a n  organization wishes 
to  go (i.e., desired perfornlance) and the drivers that encourage or impede perfornlance 
(i.e., current performance). During this phase, organizational analysis is conducteci to 
identify the vision, niission, values, goals, and strategies of the organization where a 
performance issue is occurring (Van Tiem et al., 2004). Environmental analysis is also 
conducted to uncover factors related to the perfarnance issue (Gilbert, 1996; Mager & ! I 

Pipe, 1997). These factors may include the: 

Performance Cause Intervention Imp!ementatlon & 
Analysis Analysis Selection & Design Chango Management 

Desired 
pe~formance Periormance Support Change 

Management 
Job & Work Design 

Analysis 
Human Resource 
Development 

-3 
Employee 

Repertory Development 
Behavior Organization Design & 

Communication Cornmunicalion 

Financial Systems Nehvorking 
Analysis Performance 

Evaluallon 

Foma tive 

Sumrnative 

Figure 9.1 A Comprehensive Model of Performance Improvement. 

Note: From fundamentals oiPedrmance Technology: A Guide to Improving People, Process, and Performance (2nd Edition) 
by D. M. Van Tiem, 1. L. Moseley, & J. C. Dessinger, 2004, p. 7. Copyright 2004 by The International Society for Performance 
lrnprovem'ent (h t tp :Nw. isp i .org) .  Used with permission. 
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Table 9.1 Conflnued - 
Cultural Change h.Ian'~gement 

/ .  . 

Diversity Programs 

E-learning/Web-Based Learning 

Electronic Pci-forniar-ice 
Support  Systems 

Employee Assistance 

Employee Orientation 

Ergonomics 

Information Systems 

Job Aids 

Leadersh~p Development 

h4anagement Development 

MeetingsIDialogue 

Motivation Sys:cms 

Organizational Communication 

Physical Resocrie tdfanagement 

Performance Appraisal 

Succession Planning 

Teambuilding 

Virtual Communication 

Procehs for altcring the way people think, behave, interact, and 
perform within an orgacization 

Initiatives designed to foster creativity by leveraging the c ~ ~ l t u r a l  
differences among employees 

Programs enabling learning on the rveb (vitleos, recorded classes, 
and v i r t ~ ~ a l  resources) 

Digital programs that provide just-in-time, 011-denland 
information necessary for accomplishing tasks 

Programs designed tu address :vork-life balance, professional 
development, and other personal issues 

In~roducing and welcoming new employees to t!le organization and 
helping them tecofile productive clllicldy 

Modifying the physical workplace to enable increased productivity 

Storing and retrieving etnployee information such as rate of pay, 
attended classes, vacation hours, etc. 

hIethod for providing essential infor~nation when performer is 
carrying out the task that reduces amount of recall and minimizes error 

Changing workflo~v in order to ensure employees are provided 
opportunities to develop new skills 

Prograrils and initiatives that enable development ofleaders focusicg 
on the interpersonal l inka~es  between intiividuzls in a team 

Programs that enable development of managers within organizations 

Process for bringing people together to collectively share infcrmation, 
plan, make decisions and solve problems 

Process forincreasicg employee performance by providing cstcrnal 
rewards and feedback or by addressing intrinsic rewards by aligning 
projects with errlp!oyee interests 

Using the company intrarle: and other corporate communicatio~: tools 
to facilitate organizational change, receive feedback, etc. 

Providing physical resources and facilities that encourltge employee 
performance 

Process for identifying, evaluating, and developing performance of 
employees 

Process designed to ensure the continued effective performance of an 
organization by making provision for the developmen; and 
replacement of key people over time 

Creating a small group of people with con~plenientaryskills rvho are 
committed to a common goal, and hold themselves mutually accountable 

Tools and processes that enable remote collaboration of employees In 
different parts of the glob? 

performance supportsystems, ergonomics, incentives, and compensation). Interventioris 
can also be classified by the root causes of a performance problem in terms of whether 
they improve knowledge and skill, motives, information and feedback, physical resources, 
structure and process, or health. 

The principles of systematic design are followed when performance interventions are 
planned and implemented. Additional factors that contribute to the success of an inter- 
vention are cost, sustainability, and accountability (Sanders & Thiagarajan, 2001; Spitzer, 
1999). Designers should consider how much time and money a client is willing to spend on 



~ h e  intervention i l l  relation to the cost ofthc problem. Interve~~tions shoulcll~c. cost effective, 
conlprehe~~si\~e, and systemic. Time :)ncl ~ ~ ~ o n c y s l ~ o u l t l  be budgetccrl for intervention design 
and implementation; intel-ventions should save more than they cost. They sl~ould acldress 
the entire problem or opportunity and be integrated into the organiza;ion. Furtl~crmore, 
successful interventions are easily maintained. They also require a sponsor \-vllo will bt. 
accouritable for them ancl who will guarantee their maintenance (Spitzer, 1999). 

Spitzer (1999) provides the follo~ving suggestions for clesigning successfill perfor- 
mance interventions: 

Identify the objectives of the intervention. Objectives should be aligned with the 
performance opportunity or the problern and its causes. 
Determine and prioritize require~rients by distinguishing between marltlr?tor~ a n d  
clesirable icsults. 
Consider multiple interventions and build the most cost effective solution that 
rxeets the organizatioil's requirements. Two categories of requirements for i n ~ e r -  
ventions are technical and human. 
Prepare a high-level intervention design. Use visual o r  verbal descriptions to out- 
line the proposed intervention and all its elements to the client. 
Develop several alternative designs then select the best one to we. 
Complete a detailrd intervention plan by ident ikhg specific c v e ~ t s ,  activities, 
tasks, schedules, and resources. 

Once an intervention is selected and designed, i t  is implemented and change must be 
managed. According to Van Tiern et al. (2004) the four methods for executing this corn- 
poncnt of the PI model are: 

Communication, nehvorking, and alliance building; 
Empioyee devdoprnent activities; 
Change mailagement; and 
Process cons~lting. 

I. 

Effective communication, networking, and alliance building are the quickest techniques 
to obtain silpport for a new intervention. Employee development includes strategies 
such 3s training, job aids, and mentoricg. Change management and process consulting 
a re  rooted i n  organizational development theory and are time consuming and difficult 
tc implement. Change nlanagement relates to an organization's culture and strncture, 
is concerned with ownership and empowerment, and iilcludes various key stakeholcler 
groups (Van Tiem et al., 2004). Tactics for managing change consist of leadership devel- 
opment, problem solving, and project management. Process consult i~g is a centralized 
approach that "involves major redesign of processes and jobs leading to significant orga- 
nizational reengineering" (Van Tiem et al., 2004, p. 133). It is typically completed when 
large performance issiles a t  the organizational level are being addressed. 

Evaluatiori and Measurement 

Evaluation and measurement occurs throughout the life of a performance improve- 
m e n t  project (Shrock & Geis, 1999). The general model of PI includes three types of 



evaluation: formative, s u ~ n ~ n a t i v e ,  and confirmative (Dessinger & hloseley, 2004). 
Formative evaluation is an ongoing process tiiat begins during perfc)i-~nance analysis, 
con t i~ l~ i e s  through cause analysis, and is conlpleted during intervention desjgn and 
imple~nentat ion (Geis & Smith, 1992). Sunlnlative evaluation is contlucted after ail 
intervention is iinplemented to determine its effectiveness (Dessinger & hiioseley, 
2004). Confirmative evaluation "places a value 011 knowledge or skill t r a ~ ~ s f e r  to the 
job, organizational impact, and return on  investnlent" (Van 'l'ienl et al. ,  200.1, p. 15s). 
The  concept of confirmative evnluation wns first introduced by hlisanchuk (1975) to 
expand the formative-summative dichotomy and to suggest ]low insti-~ictional design- 
ers can determine the impact of a product after it has been implen1e1;tcd and used for 
a period of time. 

The Belinvior Engineering iModel 

AS we previously discussed, Thomas F. Gilbert's ideas havr a p r o f ~ u n d  impact o n  
PI practice. In facr, the cause analysis phase of ihe general PI model is based on  his 
Behavior Engineering Model. Gilbert (1996) adheres to principles of behaviorai 
learning theory (see Chapter 4) by writing "all behavior can be described in terrns 
of stimuli (S) and responses (R)  . . . For behavior to be maintained it must be rein- 
forced" (p. 82). He  extends these principles to ivorkplace settings by including two 
components in his Behavior Engineering Model: an individual's repertory of behavior 
and  the erlvironment that provides performance support. The three main individual 
aspects that influence performance are knowledge, capacity, and motives. The three 
fictors in the environment that impact performance are information, resources, and 
incentives. 

Causes of performance problems are rooted either in the environment or  in jndi- 
viduai performers. According to Dean and Ripley (1397): 

Gilbert claimed that the absence of performance scpport factors in the work envi- 
rcnrnent is the hii~gle greatest block to exemplary performance . . . Gilbert believed 
that irnprovement usually could be achieved b;. addressing environmen- 
tal  support factors alone, yet rradirionai managers and human resource specialists 
assume that the individual, not the environment, needs "f~uing." This leads to training 
as  the performarlce intervection of choice. (p. 48) 

The Performance Iriprovement Precess Model 

The performance improvement process (PIP) model developed by Joe Harless (1970) 
introduced the term "front-end analysis" to the field (Dean & Ripley, 1997). According 
to Stolovitch (2007), FIarless "had a marked influence o n  practitioners of training, espe- 
cially instructional designers . . . [he] laid the foundation for numerous performance 
improvement models that were to follow" (p. 140) Harless's goal was to increase the 
quality of human performance in organizations by the use of interventions generated 
f rom thorough analysis, design, and testing (Harless, 1994). 

T h e  PIP model (see Figure 9.2) includes the following components: 

Organization alignment-This initial step requires a review of organizational 
goals and actual conditions to identify performance gaps and determine which to 
address. 
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I.-t- Co"duct organization alignment lo d c t e r m c  
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:! .:. FIUI~I lli!rform~,7ce ~ ? ~ a / ~ ~ l m p r o v e m e n t ~ ~ t e i i ~  by J. H. ilarless, 1994. Copyright 1994 by J. H. Harlecs. !Jsed :vith permission. 

Project alignment--This stage of the model produces a project plan to determine 
who will be involved and the strategies that will be used 

- F~.i>rit-end analysis-During this phase of PIP, either diagnostic front-end analysis 
:)I- rlew performance analysis is conducted depending on whether a client is expe- 
riencing a shortfall in reaching a current goal or if he or she wants to support new 
3';-r'formance. 
i . ' i  !mention design-Once front-end analysis is conducted, iilterventinns are 
:;clccted, designed, and developed. This may include strategies for personnel selec- 
i !!,i!, skills and knowledge, environment, or motivation/incentives. 

.* i .\t::~-vcntion testing, revision, and implementation-This phase of PIP is similar 
i 0 ionnative evaluation and includes designing performance measures, conduct- 
in,: validation tests, and pilot-testing of interventions. 

- I1i.c.)jrct. evaluation-This involves examining the performance improvement 
iiinicss to  determine if it worked ar,d how to modify it. - klonitoring for continuous improvement-The last stage of PIP indudes ongoing 



il~vestigation after solutions are implemented to monitor performance a n d  to 
<determine if changes in the workforce or ncw problems arise. When this occul.s, 
-,+cIitional front-end analysis and a new PIP study may be required. 

lbiar1~gi1ig the White Space it1 Orgar~iza tions-The Rzlnimler c l t~d  Brncf;c I\.lorlel 

According to Stolovitch (2007), "one of the most important milestones in the evoliltion 
of HPI was the appearance of another volume, In~provili~ Pc$orniniice: H o w  t o  j\/l:itiage 
tile \mite Space o n  the Orgariizatiori Chart" (p  141).  IVntten by G e u y  R u n ~ ~ n l e r  and  
Alan Brache (1995), this book proposes a frarnelvork that centers on orgdniz'itional 
performance. 

The  franle~vork "is based o n  the premise that organizations behsve ~s adaptive 
systems" (Rummler & Brache, 1995, p. 9). As such, each iomponellt  in the organiza- 
tior: (e.g., people, tcols, processes, etc.) is interconnected to  the other components in 
the system. (See Chapter 2 f ~ r  a discussion of GST.) Kummler ar:d Erache (1995) 
think that PI practitioners must understand these connections in order to improve 
performance and they specify the interdependent variables of performance in their 
  nod el. 

The  model applies a systems vieiv to three levels of performance: the organization 
level, the process level, and  the joblperformer level. The model also includes three per- 
formance needs: goals, design, and management. Kummler aild Brache (1995) d~scr rbe  
these factors as follows: 

Goals-The organization, process, and joblperformer levels must Lave specific 
standards that reflect custoiner expectations. - Design-The structure of the organization, process, and joblperformer levels 
should include the necessary components, conf gured to enable the goals to  be met  
efficiently. - Management-Each of the three levels requires management practices that ensidre 
th;!t goals are current and are being achieved. (p. 19) 

The  framework combines the three levels of performance with the three performance 
needs t o  produce nine variables of performance. Rumrnler and Brache (1995) suggest 
that managers can use their model  to improve the performance of organizations, pro- 
cesses, and  individuals. 

The Organizational Elements Model and Megaplanning 
According to  Kaufman, Thiagarajan, and MacGiIlis (1997) many approaches to perfor- 
rnance improvement are reactive because they respond t o  an existing problem. These 
authors advocate for a proactive approach to  PI that is designed to avoid performance 
problems and assist organizations make positive contributions to society. 

The  Organizational Elements Model (see Table 9.2) is used to identify and align results 
and  their consequences (Kaufman, 2006,2009). This model includes three levels of orga- 
nizational needs (i.e., results in performance): mega, macro, and  micro. It also includes 
two  levels of quasi-needs: processes and inputs. Therc is an  associated planning level for 
each organizational element. Strategic, mega-level planning examines the entire orga- 
nization in a societal context. The  focils of megaplanning is organizational results and 
their  consequences for external clients and  society. Organizations may decide instead 



Table 9.2 The Organizat~onal Ele~nerrls Model -- - 

N;,i]ie o f i l l e  Org:iniz:rtional Brief Descl-iplion ;lIItl I.evel 'l'ype of I'i;lnrlillg 
Element of  Focus - -- -- 
lvlega T h e  results and their consequences for csrernal Strategic 

clicnts and society (shared vision) 
biacrt, The  results and  their consequences for what arl Tactical 

organization can or  does deliver outsitle of itself 
Micro The  results and their consequences for indivitluals Oyerntional  

and small g ro l~ps  within the organization 
Process bleans, programs, projects, aitivitics, 1nethotl5, 

techniques 
lnptit t I u ~ n a n ,  capital, :\nd physical resources; existing 

rulrs, regulations, policies, laws 
- 

Note: Frorn C h n ~ l g ~ . s ,  Choices ,  arld Cotls~quences:  A Griide ro Mcgu 77rinking nttd Plnr~rrirlg by R. K o u f ~ n a n ,  2006, p. 38. 
Copyright 2006 by Roger Kaufrnan.  IJsed with psrmirsion. 

to  center on  other levels of results. Tactical macro-level planning examines res~rlts ~ n d  
their consequences for what the organization delivers. Operational micro-level plarlnillg 
focuses on  results and their consequences for individuals and sinall groups \vithin the 
orga~iizaticn. Gaps in processes and inputs (i.e., ~resourres) 31-e examined to tl;e exteiit 
they relate to results.' 

Eviiluatior~ Moriels for Peyforrnnncc lniprovenlent 

Several models have beer: proposed to evaluate the impact of n performance il-npl-ove- 
ment  effort. Three such models that provide a foundation to both ID and  PI a1-e exam- 
ined below. These include: 

The Four-Level Moclel of Evaluation; 
An Integrated F4odel ofEvaluation; and 
A System for Assessirlg the Results of Performance Improvement 

7'he Four-Level Model ofEvaluation 

Donald Kirkpatrick originally developed his evaluation model in 1959 t o  assist manag- 
ers determine the impact of training programs (see Kirkpatrick, 1996). In addition to 
determining the results of training for five decades, the model has been adopted by PI  
practitioners to evaluate different types of instructional and noninstructional pcrfor- 
mance  interventions (Klein, 2002). 

  irk pat rick's model includes four levels of evaluation: reaction, learning, behavior, 
a n d  results. (See Table 3.3.) Reaction is related to attitudes and perceptions toward 
an intervention. i t  is typically measured using surveys and questionnaires. Learning is 
connected to the acquisition of skills and knowletlge; that is, does an intervention such 
as a job aid or electronic performance support system assist workers gain new skills 
o r  knowledge? Learning can be measured by performance assessments c r  written 

2 ReCer to Kaufman (2006, 2009) for a detailed discussion of the Organizational Elements Model  and levels of 
planning. 



Table 9.3 Kirkpatrick's Four-Level Md!!el of Evnluatio:~ 

Level Factors hleasured Datn Collection Tcchniqucs 
-- -, - - 

Reaction Attitudes and  Percept~on Surveys and Interviews 
Learning Skills and Knowledge Performance and Achievement Tests 
Beixivior Transfer, Job Performance, a n d  Application Observations, Surveys, and 1nte;;iervs 
Results Orgnnizatiorlal Impact Return on Investrncnt and Cost-Becefit A1inly51s 

achieven~er~t tests. ,Behavior is synonymous with on-the-job application. Obserintiorls 
and interviews are used to determine if an intervention works in a job setting. Finally, 
results are measured to determine i f  an intervention provides a positive return on invest- 
ment. This includes financial and other outcomes that impact organizational success 
such as quality, safety, and worker satisfaction. 

Kaufman, Keiler, and Watkins (1995) proposz that societal benefits be added to 
Kirkpatrick's model to evaluate thc consequences of an intervention on society and the 
people in it. Factors such as self-sufficiency and work-life balance are indicators of the 
effect o f an  intervention on the community. 

Kirkpatrick's four-level model of evaluation c o n t i ~ u e s  to have a prafound impact on 
ID and PI. According to Dick and Johnson (2007), 

Kirkpatrick's model can be ~ lsed  as part of bcth Instructional design and human per- 
fornlance technology . . . It is ofttn applied after training is completed :o measure 
reaction, learning, and subsequent behavior and results . . . Kil-kpatrick's moclel is 
consistent with the performance technology approach . . . The long-term soluticrl 
should solve the uriderlying problemthat led to the developnlent of the solution. Thus 
there is a direct fit wit11 the four levels ofKirkpatrick's model and the evaluation c f thc  
solution to zr. organization's performance p~.oblem. (pp.  101-102) 

While Kirkpatric!:'sevaIuation m o d 4  has been used extens~velyol.er the past tive decades, 
it is not without its critics. Some of those who find fzult with the four-level rnodel have 
developed their own approaches to maluate the i rnp~c t  cf a psrformance improvement 
effort. Two of these models are presen~ed belo~v. 

An 1n:egrared hfodel ofEva1 ~iation 

Brinkerhoff (1988) suggests that Kirkpatrick's model narrowly focuses on training dis- 
crete skills that readilytransfer to the workenvironment. He indicates that some programs 
may not  produce immediate results and laments that the impact of these efforts would 
not  be detected using the four-level evaiuation model. Brinkerhoff further proposes that 
the Kirkpatrick model is biased toward bottom-line outcomes and does not account for 
evaluation of  programs as they occur. In response to this criticism, Brinkerhoff offers a 
six-stage, integrative model ofevaluation. 

Brinkerhoff (1988) states that these stages, "show whether and how programs benefit 
an organization . . . [and] helps to trace any failures to one or more of the six stages" 
(y. 67). The six stages of this model are: 

Goal setting-Organizational needs, problems, and opportunities are identified. 
This stage is similar to the performance analysis phase of most PI nlodels. 
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Ijrogranl tlesign-Kcy questio~ls about what stratcgics will \vol.i; 31-e askeil ancl 
alternative designs arc cc~nsiderecl. 
Program inlplementation-Interventions are installed iz..the 01-ganization a n d  
evaluated to determine if they are working as irltendetf. This is a~la logoi~s  to the 
f;.!rn~ative evaluation cornpoilent found in most ID models. 
T~nlnecliate outcomes-'rests of knowledge and performance are given to partici- 
pants to determine if 1eari:ing is affected. 
Intermediate or usage outcomes-The retention and application of a program or 
intervention is examined. Questions ahout how an intervention is aclapted are also 
:isked. This stage of the   nod el is similar to surnrnntive evaluation. 
i !npxt  and worth-Programsand interventions are evaluated to deternline ifthey 
address the identified need, close the performance gap, and milkc a difference. 
Confirmative evaluation occurs a t  this stage of the moclel. 

1: .i!o~tid be obvioils that someone follo\ving Brinkerhoff's model is doing more than 
I:-$ (illsting a program or intervention after i t  has been designed and implemented. Like 
1:. . i;;,neral model of perforniance improvement, PI practitioners I I integrate analysis, 
dt .:;ii, implernentation, and evaluation in a systematic way. 

A Sy;temfor Assessing Perform~ince Results 

Acc.!rding to Swanson and Holton (1999): 

.~vel! known four-level evaluation mode! (Kirkpatrick, 1998) has failed the profes- 
101- a number of reasons, but a key failure is its emphasis on reactions versus the 

' i  1 I I l ,~~nenta l  perfoimance results of the host organization. (pp. 4-5) 

;''; address this perceived iailure, Sv~anson and Holton developed the Results 
,l:.sscssrnent System, a model for measuring the outcomes of performance improve- 
,!::.. . t .  This model measures outcomes in three distinct domains: p e r f ~ r ~ n a n c c ,  learning, 
anci i!ercrption (S.r:.anson Sr Holton, 1999). Performance results concentrate on the 
organii~:ion and inc!ude mission-related outcomes such as the goods and services 
that customers value. They also re!ate to the impact of performawe improve- 
ment strategies to the financial success of the organization. Learning results refer to 
essential knowledge and expertise. These outcomes relate to individuals within an 
:rganization. Perception results focus on  participant and stakeholder views. Participants 

a-e tiiose with immediate experience with the organization's systems, processes, 
-1nd products. Stakeholders are the leaders in the organization and other individuals 
,vith a vested interest in the desired outcomes and methods o f  performance improve- 
inent. 

S~wr-ison and Holton (1999).specify that their system is not an evaluation model 
!>rr;l!lse "Assessment of resillts is a core organizational process. Evaluation is optional" 

1:. ::). l,\!hile recognizing the distinction between assessment and evaluation, we think 
I:... , ;: ;(I;! ant1 I-Iolton's system is evaluative in nature because it fits Scriven's (1991) idea 
; i 1 . 1 ~  evaluation can help determine the merit, worth, and value of a product o r  process. 
~' 5 

.:.!:lii~.r., the model is used to make data-driven decisions that may lead to increased 
per fo~mance  (Guerra-Lopez, 2007). We also think that evalLation is a critical, required 
..:.:.mi;oncnt of systematic models of PI and ID. 
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'I'I-IE PEIILOSOPFIICAL ORIENTATIONS OF PERFOIWANCE 
IMPROVEMENT THEORY 

An examination of' the models, theories, and foundations of PI suggests three main 
philosophical orientations of performance improvement: empiricism, pragmatism, and 
humanism. These approaches are discussed below. 

Empiricism relies on  observativii and verification to exarnine reality. (See Chapter 
3.) h,lodels and theories of performance improvement represent an empirical, siien- 
tific crientation. According to Ceis (1986) human performance foliows specific laws 
t1:nt can often be predicted and controlled. Furthennore, Tl~iagarajan (1997) iildicates 
that evaluation ir, PI is rrlostly based on the scientific method. .4s Stolovitch and Keeps 
(1999) state: . 

HPT is grounded iil scientifically derived theories and the best available empirical 
evidence. It  seeks to achieve desired human performance through means that h ~ v e  
been derived from scientific research, when possible, or from documented evidence, 
when not .  (p. 9) 

'I'hus PI, like ID, is '1 linking science in that it is not only i~~f luenced  by theory ~ n d  
iesearch, but  also by practitioner experience. PI relies on practical experience as \$/ell 
~s empirical resenrch (Geis, 1986; Stolovitch & Keeps, 1999). This notion suggests that 
theories and  models of performance im?rovement are also influenced by the tenets of 
pragmatism. That is, performance improvement theory reflects the belief that practical 
Lndlngs can be used as the basis for knowledge and meaning. Discussing the role of 
i ) r ~ g m a t i s m  i i l  managing continuous improven~ent,  Emison (20L1.1) writes: 

Pragmatism connects means and  ends with the reqilirements that both be subjected 
to  validation based upon actual rather tlian theoretical conditions . . . [it] looks to 
knowledge based on direct, particular experience. (p. 7 )  

I)! ~1.c relies zn the philosophy of humanism due  to the influence of organizational 
development theory (Dean, 1999; Rosenberg et al., 1999). Alveson (1982) indicates 
:hat humanistic organizational improvement focuses on intrinsic motivation, personal 
growth, a n d  well-being. He writes, "Humanistic organization theory stress[es] the 
idea of  creating organizational structures and leadership doctrines around the self- 
actualization theory as a universally applicable management strategy" (p. 117). 

PERFORMANCE IMPROVEMENT AND INSTRUCTIONAL DESIGN 
iiiihile PI and  ID share many of the same theoretical underpinnings, each area informs 
;inti impacts the other. This section discusses some of the influences of performance 
improvement  on ID. 

Performance Improvement's Role in Instructional Design 
Competency Development 

A. Yceent competency study conducted by Klein and Fox (2004) shows that academics 
ai?:! practitioners i n  the ID field think the following PI skills are essential: 



T!stinguish between perforn2aricc proble~ns reql~irinl; i~istl-~lctionill and nonin- 
I ,. actiollnl solutions. 

Condueta performance analysis for a specific sitiintio11 to identify l-~olv and L V ~ C I - c  
; )erti,rmance should change. 
Cvaluate performance improvement interventions to determine whether they solve 
311 icdentified problem. 
Conduct a cause analysis for a specific situation to identify factors that contr-ibute 
to a performance gap. - Select a range of possible performance interventions that best ~ n c c t  iieeds revealed 
by performance and caase analyses. 

- Assess the value of a performance improvement solution in terms of rrtirrn o n  
investment, attitudes of workers, and client feedback. 
li.lentify and implement procedures and systems to suppol t and maintain perfor- 
i (1;ince improvement interventions. 

Pui-tliermore, organizationssuch as the International Board ofstandards for Training, 
i'.:rfor.mance and Instruction have also identified ID competencies that reflect an empha- 
sis on improving job performance and on so!ving organizational problems (Richey, 
::ields, S( Foxon, 2001). These competencies focus on needs assessment, environmental 
and cause analysis, noninstructionai soIutions, and csnfirmative evaluation as \veil as 
spplying business skills to managing ID projects. As Richey et al. (2000) note PI serves as 
a ii.)~~ndation for competence in the ID field today. 

,I ,.l.;lilcmic -.. progfams are enswing that students obtain proficiency in applying these PI 
[~r~~ci-ice:; (see Dick s( Wager, 1398; Klein, 2010; Metlskcr,  hunter^, Stepich, I?oxvland, & 
9:1:inci-, 1995). For example, a review of 11 well-established graduate ID programs revea!s 
i l i . !~ :  aii of them offer at least one course focused on performance irnproveinent (Fox & 
!< /&:in: 2003). These findings suggest that PI practices are becoming rnore coimmon in the 
repertoire of instructional desig~ers. 

Expansion cf Front-End Analysis 

An application ofPI  that impacts ID is the expansion of front-end analysis. While analy- 
sis is one of the main components of the generic ID model, designers typically conduct 
analysis to define what is to be learned from instruction by using techniques such as 
job, task and content analysis (Seels & Glasgow, 1998). The PI perspective expands this 
notion of analysis. As Seels and Richey (1 994) state: "Performance technology approaches 
may cause a broadening of the designer's role to include identibjng aspects of the 
t~roblem that are not instructional and working with others to create a multi-faceted 
sohition" (p. 59). 

'('\ossett (1999) distinguishes between training needs assessment (i.e., a process for 
determining what is in and what is out of an instructional p r ~ g r a m )  and performance 
;!il:.~ll/:;i:; (i.e., a process for partnering with clients to figure out what it will take to 
;~cki:::i;: their goals). She further proposes that training needs assessrnent identifies the 
iec\t"ilciilents to develop a tangible solution such as classes, job aids, and coaching, while 
:)erformance analysis identifies opportunities and problems and results in a solution 
system. 

Dick, Carey, and Carey (2009) also make a distinction between needs assessrnent and 
!~er'cbrmance analysis: 



Needs assessment is an indispensible tool for solving proble~ns, but the perfornlance 
technologist ~vould take a different mind-set into the problem situation and do some 
analysis before deciding that training sl~ould be provided. In common terminoloby 
this mind-sct is called critical thinking. . . Instructional designers . . . ]nust cultivate 
this critical thinking mind-set to be effective performance analysrs. (p. 18) 

1;) adclition, Dick et al. (2009) and Tessiner and Richey (1997) propose that Jesign- 
crs should analyze the perforlnafice context <i.e., the setting where skills taught 
during instructioll will be transferred) prior to developing instructiollal solutions. 
Context analysis exanlines factors such as the relevance of skills to the ~vorkplace, 
resources, incentives, managerial/supervisor support, act1 the physical and social aspects 
of setting where the skills will be used. Performance context analysis is analogous to 
the environmental analysis and cause analysis conlponents fouild in the general model 
of PI. 

Strategies to Promote Transfer 

Another influence ofPI to ID is a focus on instructional strategies for promoting trans- 
fer ofkno~vledge andskills to the work environment. Rossett (1997) suggests that prein- 
structional strategies can strengthen the link between training and performance. These 
strategies ask participants to screen their work setting before coming to training and to 
reflect on  hotv prepared their organization is for thsnl to transfer what is learned d i~r ing  
training. Garavaglia (1993) notes that instructional designers can increase the likcllhood 
of transfer by using many, vsried examples from the setting where knowledge will be 
applied. Sedlik, hdagnus, and Rakow (1980) suggest the use of transfer exercises, drawn 
from an znalysis of the performance objectives of an instructional program, :hat require 
learners to apply objectives to real worid settings. Finally, Klein, Spector, Grabowski, 
and  de la Teja (2004) indicate that competent instructors in face-to-face, online, and 
blended settings use inbtructional strategies to promote transfer. Thcse include llsing 
exarnpies rclrvant to the setting in which skills will be applied, demonstrating how 
knowledge can be used in a realistic setting, providing opportunities for participants to 
plan for future application, and exploring with learners the conditions that may impact 
transfer. 

TRENDS 1N THE APPLICATION OF PERFORMANCE IMPROVEMENT 
TO INSTRUCTIONAL DESIGN 

There Is evidence that many companies and organizations are making the transition 
from training to PI (Conn & Gitonga, 2004; Rossett & Tobias, 1999). Some organizations 
are stressing ideas such as performance analysis, solution systems, cross-functionality, 
customer expectations, and shared knowledge (Rossett &Tobias, 1999). Others are turn- 
ing toward noninstructional interventions like electronic performance support systems 
(EPSS) and away from training solutions (Nguyen & Klein, 2008). 

Over a decade ago, some authors predicted that PI and ID will converge, especially 
in corporate settings. For example, Rosenberg (1995) argued that training and educa- 
tion should follow the paradigm shif: prompted by PI and suggested that we should pay 
attention to "solving business, not educational problems" (p. 94). Furthermore, Sherry 1 

and Wilson (1996) forecasted that PI and ID will become even more closely aligned. 



They stated "the fields of ID and EI1'1' arc moving along parallcl tracks . . . to~v.~l-(l greater- 
reliance o n  tools anci technologies to support learning and performance" ( p .  2-4). More 
recently, Reiser (2007a) wrote: , . .  

Durlng the 1990's dnd into the twenty-first century, a variety of cleveloprnents have 
!lad a major impact on instrlrctional design principles dnd practices. A major develop- 
ment has been the increasing influence of the human performance technology move- 
men t .  . . This movement, with its emphasis on on-the-job performance (rather than 
on learning), busincss results, and norlinstructional solutions to performance prob- 
!?ins has broac!cnecl the scope of the instriictional design field. (p. 28) 

\'bre think that current trends in the field plovide evidence that PI arid ID are closer 
tcq;ether than ever before. Next, we descr~bc two of these major developments. 

In7provirlgPerformance wit11 a Rmnge of Interventions 

? I  includes a range of interventions to improve individual and organizational perfor- 
:]lance (see Hutchison &Stein, 1998; Langdon et al., 1999; Sanders & Thingarajan, 2001; 
5.iadivelu & Klein, 2008; Van Tiem et al., 2001). Recent developments in ID "clearly 
;;,)ints to the efforts that many professionals in the field are placing on improving human 
performance in the svorkplace t!lough a variety of instractional and noninstructiorlal 
means" (Reiser, 2007b, p. 7). 

Some leaders in the field advocate moving away from training as a solution because it 
is  o ~ e r i ~ s e d  and sometimes applied to problems that cail~lot be solved using instructional 
ii: terventions. For example, Brethower (2000) asserts: 

The fact is that many HP technologists view training as a last resort, to be employed 
~ n l y  when no  other means of achieving improved performance will work. Even when 
irlstruction is required it is frequently only one among a ~ ~ u ~ n b e r  of interventions 
employed to address a problem or realize an opportunity. (p. 319) 

- .. 
i-lowever, a recent survey of profes.sion-,ls involved with training, learning, performance 
improvement, or  similar functions within their or~anization reveals that instructional 
interventions are used mzre often t5an r;cnizs:rucfisnal iiiiei-V-entions (Vadivelu & 
Klein, 2008). These findings hold constant across respondent groups from the United 
.:'?tates and South Asia. Howzver, practitioners from the U.S. are significnntly more likely 
to indicate use of instructional interventions (e-g., training and distance learning), while 
,:rofessionals from South Asia are significantly more likely to report the use of human 
resource development interventions (e.g., staffing, selection, performance appraisais, 
L > ~ k c l  leadership development), work design interventions (e.g., job specifications, qual- 
in; control, and ergonomics), organizational communication (e.g., information systems 
a n d  networking), and financial syaem interventions (e.g., financial forecasting, capital 
investment, and mergers and acquisitions). 

A. set of PI interventions that is receiving the attention of .many in the field is perfor- 
mance support systems. Depending on the nature of support, these systems can be clas- 
sified as instructional or noninstructional (McKay &Wager, 2007). They can take many 
forms including just-in-time training, job aids, and EPSS. 

A number oforganizations are ncw using EPSS'in order to reduce the cost ofdevelop- 
ing training and to minimize the time their employees spend away from the job when 



attending in-class or online training (Clark s( Ngnyen, 2007; Ng~iycn & Klein, 2008). 
For example, Pulch~no (2006) reports that 69 percent of online training developers who 
belong to the eLearning Guild plan to embed performance support directly into s6nvvare 
tools and work interfaces. 

EPSS provides users with "individualized on-lirle access to the full range o f .  . . sys- 
tems to permit job performance" (Gery, 1991, p. 21). According to Nguyrn and Klei~i 
(2008) common instances of EPSS include search engines that allcrv performers to look 
for information to solve a performance problem, embedded he!p systems to assist a per- 
former in completing a task, a printtcl job aid with clearly defined steps to complete an 
infrequent task, or syste~ns that simplify or automate cornplex tasks for the performer. 
EPSS centers on supporting performance rvhile work is being performed rather than 
beforehand as with training. 

Nguyen and Klein (2008) conducted a study to investigate the claim that EPSS is more 
effective than training to support performance. Findings revealed that users receiving 
an EPSS only and those receiving an EPSS along with training performed significantly 
Ixtter on a procedural task than users who received training only. These authors call for 
additional empirical studies ofperformance support systems due to the increased use of 
these interventions in work settings. 

Changes in Eval~iation: Foczrsirlgo?~ Orgarlizatio7zal Resrilts 
and Contirzuo!~s Irrlprovenlent 

Evaluation is one of the main components of the generic ID model. (See Chapter 2.) 
iiowever, trends in the application of PI to ID are changing the view of evaluation in 
;he field. For example, Dick et al. (2009) expand the c o ~ c e p t  of formative evaluation by 
iacluding an examination of the performance context (i.e., the location where learned 
skills are u1tim;ltely requircd). This type of formative evaluation includes assessing 
whether skills taught during i~lstruction are retained and used'in the performance setting 
and whether application of the skills has a desired impact on the organization. 

~ u r t h e r m o i e ,  PI now moves from formative and summative evaluation to confir- 
mative evaluation. According to Dessinger and bloseley (2004), confirmative evalu- 
aiion goes beyond formative and summative evaluation to  center on transfer of skills 
caught during training to on-the-job application, organizational impact, and return 
;Jn investment. These authors point out that evaluation methods in use today such as 
outcome evaluation, impact evaluation, and "even level four of Kirkpatrick's four lev- 
cls of  evaluation is confirmative evaluation by another name" (p.  9). Shrock and Geis 
(1999) also indicate that evaluation today focuses on utilization and results. Roth~vell 
(1996) further notes, "Top managers.. . demand accountability. They are also demand- 
ing ~v idence  that training produces change that translates into bottom-line results" 
/k>. 283).  

A related PI trend is continuous quality improvement. Almost two decades ago, 
Seels and Richey (1994) wrote, "The quality improvement movement ivill affect the 
:.valuation domain" (p. 59). More recently, Van Tiem et al. (2004) noted this trend 
by stating: "Today, with the impact of the quality movement on evaluation, practitio- 
rlers r*ithin the instructional and PT environments are beginning to accept that quality 
co~ltrol  requires continuous evaluation" (p. 176). 

r 

']Thus, confirmative evaluation and quality improvement, along with other PI trends 
such 2s expanding analysis techniques and utilizing a range of instructional and i 

1 



noni~~struct ional  support systems, are impacting the prac-tices o F i n s t r ~ 1 i t i o ~ ~ ~ 1  designers. 
!I; i ! ) ~  next section, we emrnine the hoiv research illfluenccs perfurnlance inlprovement 
;?rnctices. , . .  

RESEARCI-I, PERFORMANCE IMPROVEMENT THEORY, 
AND INSTRUCTIONAL DESIGN 

;:I relies on  data to irnprove organizational and indivic1il;ll pel-forrnance. RcsenI-ch is 
ronclucted throughout the entire perforrll;lnce improvement process to identi+ :and 
! i . i ly~e opportunities, problems, causes, and solutions, L O  make clecisions ivhile design- 
in;: ,and implementing interventions, and to determine i f  strategies and pl-ocesses are 
suicessfi~l. Stolovitch and Keeps (1999) claim tl;:lt PI ailiieves desirecl results through 
i >ranches that have been validated by research. Foshay, Molier, Schwen, Kalman, and 
i ! ,i,.:y (1  999) assert that research helps synthesize trends and  discover nelv models, pro- 
cesses, and technologies for improving performance. 

However, like the ID field, there is a scarcity of research on  PI mcdels and interven- 
:ions (Klein, 2002; Richey & Klein, 2007). Some leaders in the perfor~nance improve- 
:nr!it field indicate that research must be better integrated into practice if findings are to 
adti value to PI (Brethower, 2000). Others suggest that the empirical foundations of PI 
have not kept pace with actual practice and call for increased, tsrgeted research activity 

- 

(:Stclovitch, 2000; Sugrue & Stolovitch, 2000). Still others think PI is in danger ofbecom- 
i vg  :a craft because many professionals identify solutions without collectiilg empirically- 
i . . ~ s : ~ : < I  research data (Kaufman & Clark, 1999). 

Empirical Stipport for Perforrnance Improvement Applicntions 

.!)L:it.r~t.analyses of the literature suggest that many in the field may be ignoring calls to 
i-)r.ovide additianal empirical evidence. For example, Klein (2002) discovered that only 
36 percent o f  all articles pub!ished in Perforrnarlce Improven~ent Qrrarierly (P IQ)  from 
! ,i!>7.--2000 included data to draw conclusions. A replication of Klein's study conducted 
: > y  lvlarlter, Huglin, and Johnsen (2006) revea!ed that the number of data-based articies 
pub!ished in ,*I? froin 2001-20Q5 increased to 54 percent. Another repiication of Klein's 
s tudy by Conn and Gitonga (2G04) indicated that approximately 20 percent o f  the 
:~rticles published in Educational Technology Research und Development (ETR&D) from 
1999--2003 ded t  with topics rslated to work~ lace  learning and performance. However, 
orily five of these ETR&D articles reported empirical data. Taken together, these-findings 
:lr8. not adequate to address the problem outlined by Clark and Estes (2002): 

('he harsh realiv is that a significant ~ u l n b e r  of very popular performance products 
,lnd remedies siniply do  not work . .  . I t  doesn't have to be that way..  . [if] you adopt 
Lhl: results of solid performance research and turn it into practicsl and cost-beneficial 
pt\~ibrrnance results in your organization. (p .  xi) 

O f  course, the PI field is not completely devoid of research. Kleln (2002) reports that 
the focus of empirical studies published in PIQ center on  professional practices, strate- 
gies for training and instruction, transfer of training and learning, and workplace diver- 
sity. 1-Ie also indicates that less than half of the published studies in PIQ center on  the 
i n ~ p l e ~ l ~ e n t a t i o n  of a performance improvement intervention and all of these except one 
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examine instructional solutions such as classroom training. In their replication study, 
Ivlarker et al. (2006) reports that a Inere 22 percent of empirical research in YIQ from 
2001-2005 examined a PI intervention, with only seven of these siudies center-ing on 
noninstructional so!utions. Furthermo~e, Conn ant1 Gitonga's (2004) replication study 
shows that only one article or1 workplace learning published in Ei"ii&D from 1399-2003 
focus,-d on a noninstructional intervention. 

Recomrnendn tionsfor Corztin11irig Rescrlrch 

According to Foshay et al. (1939), "Research is possible in HPT, but  it is likely to emplcy 
a variety of alternative paradigms" (p. 895). Dean (1994) further suggests that PI profes- 
sionals make use ofboth quantitative and qualitative data, use observation not hearsay 
to collect facts, and rely on direct, c~mparative, and economic measures. Stildies of the 
PI literature confirm some of these notions. Both Klein (2002) anci Ivlarker et al. (20C6) 
report that PI researchers use surveys, case studies, experiments, evaluation techniques, 
and naturalistic methods to answer their questions. In addition, PI researchers often use 

. questionnaires to measure participant reaction and performance assessments to evnlu- 
ate learning outcomes. Application, transfer, and on-the-job performance are consid- 
ered in soine studics, but they are seidom measureci t!irough direct observation (Klei~:, 
2002). Finally, almost no studies in the FI literature examine financial outcomes using 
measures a f  cost-benefit or return on investnient (Guerra, 2001; Klein, 2002; Ivlarker 
et al., 2006). 

These findings suggest areas for future research on performance inlproven~ent.  First, 
more studies should center on noninstructional interventions that are valued most by 
PI practitioners. According to Fox and Klein (2003) these techniques include coaching, 
communication strategies, EPSS, feedback and infor-nlatiori, knotvledge management, 
process improvement, rewards and recognition, and strategic planning. 

Future intervention studies shoulci include direct measures of en-the-job perfor- 
mance. Foshay et aI. (1999) indicate that the effect of a perforlnance intervention should 
b e  judged by cumulative changes in individual behavior. However, exai~~inat ions of  the 
PI iiterature discussed above show that resezrchers mostly rzly o n  self-report to measure 
transfer. While observation is costly, and often prohibited by organizational constraints, 
t he  increased use of direct measures would help inform practitioners about the actuaI 
benefits of  a particular ictervention. Additionaliy, h t u r e  research should examine the 
impact of instructional and noninstructional interventions o n  organizations and soci- 
ety. As reported above, very few studies currently include data o n  cost-benefit or return 
o n  investmenr. 

In addition, future studies should also attempt to va!idate PI models and their com- 
ponents. Like ID models, many of the models and processes of  performance irnprove- 
m e n t  are based on practitioner experience and hearsay rather than on  rigorous empirical 
study. PI models should be validated using a variety of methods including design and 
development research (Zichey & Klein, 2007). 

SUMMARY 
This  chapter has examined models and theories of performance improvement and how 
they contribute to the ID knowledge base. The chapter opened with a brief discussion of 
t h e  theoretical foundations of PI, including the impact of behavioral Iearning theory and 
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Tahle 9.5 I~structional Design Donlains and Elernellts Related to Performar~ce lmprovenlent Theory 
-- 

1.earners and  Learning Processes 
The three main individual factors that irlfluence perfb;hance are knowledge, capacity. airtl rnoti.ies. 

I.earning and  Perfor~nance Contexts 
- Critical Contexts (orienting, transfer, a:ld performance) 

Relevant aspects of the perfornrnnce contest (on-the-job ~nvi:onment.i, orgznizntional i~np'?ct, 2nd 
return on investment) 

- Contextual Characteristics (pl~ysical resources and n~;rterials, rn,l~~agel-ial and supervisor support, and  
socio-cultural) 

l n s t r u c t i o ~ ~ a l  and Noninstructionnl Strategies 
Improved Work Environment 
Incentives and Rewards 
Job and Organizational Str~icture Red:sign 
Performance Feedblck 
Performance Support Systems 
Resource and Tool Modification 
Training 

 designer.^ and Design Processes 
Designer Characteristics (expertise and compe!rncs) 
Xnaly;is (cause, cost, environment, pop, job, o rg~n~za r ion ,  problem, and performance) 
Change Management 
Assessment and Ex-aluatloi: (forrnative, san~rnative, and confirrnative) 
Ir!tenc.ntion Selectior:, Design, Development, 2nd lmplernentation 

Chapter 10 synthesizes the ID kno\vledge base and suggests a taxonomy as a co1;cep- 
t~ l ' l l  framework for the field. A summary of rhe donlains and elements of the ID  knoxb*l- 
rdge base is provided, as is a conceptual model of ID. 



A TAXONOMY OF 'THE INSTRUCTIONAL 
DESIGN KNOWLEDGE BASE 

The ultimate go21 ofthis book is to describe the instructional design (ID) knoxvledge base. 
This task involves not only providing the dctaijs of the field's major theory bases, but i t  
also requires summarizing and synthesizing this vast amount of information. T/Ve havt 
addressed the foundational theories of ID 1r1 previous chapters. In this final chapter, we 
will summarize this nlaterial through the deve!op~nent of a n~~il t ihcetcd taxonomy of the 
ID knoxvledge base. 

We are noi. the first to attempt such a task. Caffarella and Fly (1992) constructed a 
taxonomy for the entire field of instructional design and technology (IDT). On a smaller 
scale, Carrier aild Sales (1987) devised a taxonomy for the design of computer-based 
instruction and Knezek, Rachlin, and Scannell(1988) proposed a comprehensive i~.xon- 
o~nyi 'or  educational computer use. Outside ofour field, Greenbaum and Falcione (1  980) 
syl~thesized the organizational commu~ications research and [hen ilsecl these findings to 
deveiop a ;axononly oitheir discipline's knowledge base. This is closer to our task. 

In this chapter we wlii: 

- Explore the nature of taxonomies in general; - Present a six-part taxonomy of the ID knowledge base; and - Discuss how such a taxonomy can be used by ID scholars '~nd practitioners alike. 

THE CHARACTER OF A TAXONOMY 
Taxonomies have long been a stapie ofscience, but they also aIe used in many other dis- 
,.I~;.lines to define the components of their fields. For example, r ~ ~ o s t  educators are famil- 
idr with Bloom's taxonomy. (See Chapter 7.) Before presenting a taxonomy for the ID 
!ulk>\v1edge base, we will examine what taxonomies are and how they can be useful. 

The Development of Taxonomies 

Greenbaum and Falcione (1980) define tavonomy as "a mode of inquiry into a given 
subject field, involving the arrangement of objects or  concepts into groups on the basis of 



their relationships . . . a systematic distinguishing, ordering, and naming of tl'pc. gr-oups 
within a subject field" (19.2). This is our sense ofthe term, althoi~gh some see ta.uorlon;y as 

, .. being a field in itself, the stildy ofclassification (Sokoi, 1974). 
There are two ways of thinking about taxo~~oiriirs. Tile first suggests that the catcgories 

of a taxonomy are real anti fixed. This is kno~vl? as  essential!::^^. The seco~ld orien;ation, 
nraterialisin, views the categories as subject to change s i~ ic?  mnI1y areas of <lisc~~ssion zre  
coilstantly evolving (Lyman, O'Brien, ei IvIch'enl, 20112). LC taxo!:orriies are niore likzly 
to fall in the latter category sillce the knovlleclge :inii pi-ocessc-s of our  fi el'! change ovcr 
time. 

Melton (1964) notes that the constr-uction of tilxononlies begins by observi!lg th~.sirni- 
jarities and differences of objzcts zrld events. These observatiaris !eaci to \ur-ious groups 
and subgroups. When one exa~nines a final Laxonomy, however, it is possible to sec o\.er- 
lap aInong the categories, and they rrny or rlot be liierarcilical in nature (Sokcl, 1974). ,is 
understanding ofevents develop, taxonomies change as :veil. Thus, "z taxor~only reflects 
the stages of development of a science" iblelto~i,  1964, p. 328) .  This is the rniiterialisrn 
poin t-of-view. 

Taxononly development is ~ i o t  easy. Bloom (1356) recalled that when he and his col- 
leagues first began working on the taxonomy of eclucational objectives, they were nct 
even sure if objectives could be classified since they "were attempting to ciassify phe- 
nomena which couM nct  be observed or ~llanipulated in the s a ~ n e  concretc form ns the 
phenomena ofsuch fields as the physical and biolngical sciences" (p. 5). Non;.thcles, they 
concluded that since beliaviors found in objectives iould be obrervecl and desiribecl, they 
could b s  classified. 

There are various ways to establish classes of similar objects or- events. It  (a!] be done 
through the scientific stitdy nfthe objects, such as in biology where the ta>toiio~r,ics iclen- 
tify phylla, families, and species. It can be done statistically ~ ~ s i r l g  techniq~lcs such as clus- 
ter analysis. Sokol (1974) refers to this as computer classification and cites examples of 
this approach being used ir; many disciplines, i12ciuding psychiatric diseases, economics, 
arid market research. Both of these approaches result in what has been czjieci empirically 
constructed taxonomies (Greenbauni & Falcione, 1980). 

IIowevcr, ~ u o n o m i e s  can also be theoretically constructed when the initial catego- 
ries are inferred from collected data. These taxonomies can then be empirically tested 
by  relating them to the existing literature (Greenbaum & Falcione, 1980). Caffarella and 
Fly's (1992) taxonomy ofthe IDT field was theoretically constructed and thtn tested by 
mapping 1518 dissertations from 46 institutions onto the model to determine if the tax- 
onomy adequately represented the field. Our ID taxonomy is theoretically constructed 
based upon an analysis of the theories, research, and practical applications that we have 
described in the previous chzpters. 

Taxonomies can take many forms. Bloom's (1  956) taxonomy is simply an outlinedlist. 
CaffareLla and Fly's (1992) t a x o n o m y o f 1 ~ ~  is a three-dimensional cube with cells high- 
lighting the various parts of tlie field. Carrirr and Sales's (1988) taxonomy of computer- 
based instruction is a tablewhich identifies general variables, theirdefinitions, and sample 
elements. Greenbaum and Falcione's (1980) taxonomy consists of rnajor elements, their 
related major classes, and the related subclasses. Our ID taxonomy is sinlilar to that of 
Greenbaum and Falcione. 



' I  ; I . Y O I I O I I I ~  of the 111 Knoivletlge Ih~se . 169 

?'axonornies serve maIly purposes. Their prirlciple objective is to show the structure US 
similar objects and the relationships between groups of  similar items (Solio!, 1974). Tor 
example, Bloom and his colleagues built their taxono~nies to facilitate con~n~unica t ion  
among educators. Caffarella and Fly's taxonomy was part of an effort to builcl a l<nowl- 
edge base of IDT and thereby define the field. 

Taxonomies also have important roles in research. Caffarella and Fly (1992) note that 
taxonomies can "expose gaps in linowledge . . . and holes in research or  theory" (p.  98).  
'!.:enbaum and Falcione (1980) constructed their disciplinary taxonorny to consolitlate 
.,.,.,, t ~ , .  .%.  x c h  findings of the organizational con~munications field. I\/Ioreovc:r, Sokol (1974) 

1iig5EStS that: 

. . . the principle scientific justification for establishing classifications is that they are 
iieuristic (in thc traditional mean of this term as "stin~ulating interest as a means o f .  
filrthering investigation") and thai they lead to the stating of a hypathesis which can 
then be tested. (p. 1117) 

' lass structure itself can lead to a general interpretation of events, and thus the 
.' uc i ~ o m y  can facilitate theory construction in addition to specific research projects. 
V!? thinli our taxonomy of the ID knowledge base could serve many (if not all) of these 
! t~rl)oses. 

THE TAXONOMIES O F  TI-IE INSTRUCTIONAL DESIGN 
KNOWLEDGE BASE D C M A I N S  

I,\;,: 1, lew the knowledge base of ID in terms ofsix domains: 

Learners and Learning Processes; 
Learning and Performance Contexts; 
Content Structure and Sequence; 
Instructional arid Noninstructional Srrategies; - ?.ledia and Delivery Systems; and 
Designers and Design Processes. 

i :sing the distinctions of Greenbaum and Falciorie (1980)) these general classes were 
ij~eoreticallyconstructed based upon our  assessment of the literature rather than being 
empirically devised through scientific study. (See Chapter 1 for a discussion of this struc- 
i . ; i i -:: . ' )  This framework was then expanded as we explored each major theory genre and 
;! le~r:ified the manyelementsre1a:ing to these sixdomains. Our task here is to consolidate 
i:llese elements into six taxonomiks, one for each domain. 

'1:'hese six taxonomies include two levels of elements, one which is very general (Level 
! ': ;iricl the second which is more specific (Level 2). Level 2 elements are presented in two 

4\/dys: as lists of separate items or as behavioral statements. These elements have been 
dcrived primarily from the domain and element tables included at the end of Chapters 
2 through 9. However, the taxonomies are often devised using more specific terms than 
.w;ire used i n  the earlier chapters. In some cases, the elements are logical inferences derived 
fi-OITI information in the other chapters. In each of these s i ~  taxonomies we have identified 
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the theory bases ~vhich primarily support the various clen1ents. Therefore, it is possible 
to fairly quickly identify the key facets of the knoivledge base and the source of their 
validity. 

W e  would like to add one final note. While these taxo~loniies are verycoiriprehensive 
and far reaching, they may not be perfectly complete. It is likzly that at any given time one 
could identify other aspccts of the ID knorvledge base that are not included. Thisrvould be 
expected given not only [he complexities of the field, but its changing nature. 

Learners and Lenrrliny Processes 

For most designers the focus of ID is on :earners and learning outcomes. This requires an 
understanding of the complexities of the learning process, as well as an understanding of 
the many critical human dimensions rvhich come into play. These many complexities are 
described in the first II3 taxonomy: learners and learning processes. 

Learners bring a wealth of traits and experiences to an education or  training setting 
that play an important role in determining the success of the instruction. This includes 
standard profile factors which summarize their backgrounds and capabilities, and the 
many attitudinal factors that also have a poaverful influence on learning. Many of these 
attitucles impact a person's motivation to learn. Learners also bring a body of prereqursite 
skills and knowledge to the instructional setting. These entry skills, as they are frequently 
called, relate not only to the content of that particular instructional experience, but also 
t o  the person's skills as a learner. This mixture ofcogniti1;e and rneta-cognitive skills is 
critical to being successful in a teaching-learning situation. 

Learning has beezsiudied almost since the begii~liing offorllial education and yet there 
is still little consensus as to avhat it actually is. These different positions result from dif- 
fering philosophical and theoretical orientations, and different views of what learning 
outcomes are most important. As these debates have evolvzb over the years, other -.cfio!- 
ars have srudied the mind and mental processes, and rnore recently they are studying the 
brain itself in an effort to understand learning. In addition, real-l.ife teachizg-learning 
s i t u a t i ~ n s  have been studied in an effort to identify and understand the many factors 
which impact horv people learn and perform in a variety of environments. 

W e  have synthesized these w-any elemznts into the taxonomy of learners and learning 
processes presented in Tab!e 10.1. This taxonomy consists of six Level 1 elements: 

Learner Profile Characteristics; 
Learner Affective Characteristics; 
Learner Entry Characteristics; - Views of Learning; 
Cognitive Components of Learning; and 
Factors Impacting Learning. 

These seven categories are in turn supported by 46 Level 2 elements which provide the 
"nuts-and-bolts" detail for the taxonomy. For example,' several views of learning are 
discussed in the foundational literature including strengthening responses with rein- 
forcement, facilitating internal conditions prompted by external events, and supporting 
individual knowledge construction. These views, along with others, are included as Level 
2 elements. 



Table 1U.1 The Ir,structional Design Knowledge Base Taxonomy: Lear~ie: a n d  Lfarning Process Domain 
- - 
Level 1 Element Level 2 Elernent Supportiilg'l'hcory Bases 

Learner Profile Ability Early Instructionn!, Performance I11iprovrn~e1lt 
Characteristics Aptitude Early Instructional, Ivledia 

Background Experiences Ccrnmunication, Learning, Metlia 

Culture Communication 

Demographics Cornm~~nicntion, General Systems, Ivlcclin 
- --- ---PA-- 

Lcarner Affective Attitudes Communication. Early Iristructional, 
Characteristics Constructivist Design, Ge~leral Systen~s, 1.carning 

Beliefs and Values Conditions-Based, Constructivist Design, Early 
Instructional, General Systems 

Desire to Learn Cornrnunicaticn, Early Instructiondl 

Expectancies Conditions-Based, Early Instructional, Learning 

A*lotivation Conditions-Based, Early Instructional. Lenrcing 

Perseverance and Effort Conditions-Based, Early I~~st ruct ional  

Satisfaction Condi tions-Based 

Self-Regulatory System Constructivist Design, Learning 
- .  

Learner Entry Existing blental b:lodels and Schema Constr~~ctivist Desigr., Gefieral Syztems, Learniiig 

Characteristics Prerequisite Knowledge Conditions-Based, Constructivist Design, Early 
Instructional, Performance Improvement 

Prerequisite Learning Strategies Conditions-Bassd 

Self-Knowledge Constructivist Design 

Self-Reflective Skills Constructivist Design 
- --- 

V~evis of Learning Alternative Types of Content Goals 

Behavior Modeling 

Construction of Sche~na and 
M r n t d  Models 

Generaliza tior1 

Individud Knowledge Construction 

Integration of Kr-owledge, Skills, 
and Attitudes 

New Knowledge Distributed 
Across a Group 

Response Strengthening with 
Reinforcemect 

Series of Internal Condi~ions  
Prompted by Exrernal Events 

Transfer 

- - 

Conditions-Based, Early I~istructior~al 

Learning 

Conditiczs-Based, Construitivisi Design, 
Learning 

Conditions-Rased, Learning 

Conditior.5-Based, Constru.rri~:ist Design 

Conditions-Based 

Constructivist Design, Media 

Learning 

Conditions-Based 

Conditions-Based, Learning, Performance 
Improvement 

i ,o::nitive Alternative Types of Memory Learning 

Attention Mechanisms Communication, Conditions-Based, Learning 
Ixarning 

Memory Traces Learning 

Mental Schema and Mental Models Conditions-Based, Constructivist Design, 
Learning 



Table 10.1 Continued 

1:actors I n l p a c t i ~ ~ g  Consequences 
Learning 

Contest 

Guidance 

Contlitions-Unsed, Learning, Performance 
Inlprovement 

Coi~structivist rlesign, Learning, hIctlia 

Conditions-Based, Constructivist Design 

Information Load Coii.r~l.rul.ricntion, Learning 

hlotives and Incentives l'crforniance In~prsvrrnent  

Orgallizntion of blessages Lcilrning 

Practice Early Instructionni, Learning 

Re2diness Learning 

Reinforcement 

Rr.lrieval Cues 

Rewards 

Split Attention 

Conditions-Rased, Early Instructionnl, Learning 

Learning 

Learning, Performance Improvement 

Com~nunica t ion  

Time Devoted to Learning Early Instructional 

Time Required to Learn Early Ins t ruc t ion~l  

Learning and Performnnce Contexts 

ID projects occur in a wide array of settings, ranging from preschool education to mili- 
tary training. The breadth of application arenas dsmands that close attention be given 
to context. The  nature of the teaching-learning environments can greatly influerlce how 
instruction is received. This is especially true if the snvironment is technology based. 
Whiie the instructional context is important, designers also must attend to the nature 
of the e!luironment in ;vhich performance is expected, whether that be on the job or in 
3 social setting. In addition, learners are often greatly influenced by the enviro~lments 
ivhich shape their attitudes before ir,struction. 

Designers must become adept at recognizing and attending to those contextual factors 
hat have proven to have the most impact on h ~ t h  !P-rriing and performance. These fac- 
ors vary widely. Learning is influenced by internal characteristics such as learner back- 
round and  socio-cultural effects, bu t  it is also affected by external conditions such as 
roup size o r  the physical resources and materials available. 

Performance, often in the workplace, is frequently shaped by a different array of fnc- 
)rs, such  zs managerial support, rewa~ds,  or incentives. I lowever, one's ability to transfer 
ssons learned depends to a great extent upon the similarity betweer? the learning and 
le performance context, and factors such as socio-cultural characteristics again play an 
lportant  role. 
Once again we have synthesized the learning and performance context elements into 
:axonorny, which is prcsente.d in Table 10.2. This taxonomy consists of four Level 1 
:merits: 

Settings for ID; 
Types of Contexts; 
Contextual Factors Impactiilg Learning; and 
Contextual Factors Impacting Performance. 

:se fou r  categories are in turn supported by 26 Level 2 elements. 
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Table 10 .2  rile Instruclional Design Knovrledge Base Tsxonorny: T I E  Learning arid Ptrforrii;ir~ce Context  D o r l r j l p  -- -- - 

Level 1 Elemen t Level 2 Elemerit Supporting Theory Bases 
-. .- * ,  _2__ 

Scttings for ID Business and Industry Constructivist Design, EarlZ. 
Community Agencies Instructional, General Systems, ~ e a ~ ~ i ~ ~ ~ ,  
Government and Military Performance Improvement 
Health Care 
Higher Education 
Pre-K-17 Schools 

-- -- .. -- - 

'L'yyes of Contexts [nstructional Context Constructivist Design, Early Instructional, 
General System,, Learning 

Orienting Context Gentrnl Systeni,, Learning, Performance 
Improvement 

Technology-Based Comn~unication, Constructivist Design 
Learning Environments 

Trarrsfer an3 Performance General Systems, Learning, Performance 
Context Improvement 

A 

(:o~itextual Factors Atithenticand Complex Aclivities Conditions-Based, Constructivist Design 
l r~~pact ing Learning Group Size Media 

Interaction and Collaboration Communication, Constructivist Design, 
Learning, Media 

Learner Background Early Instructional, Learning 
and Characteristics 

Loczticn and Setting Learning, Media 

Physical Resources and Materials Commilnication, General System, 
Media, Performance Improvement 

Socio-cultural Characteristics Communication, Constructivist Design, 
General Sys!ems, Learning, Media, 
Terformance Ilnprovernent 

Support hvaiiable Conditionz-B~sed, Constructivis! 
Des~gn, Learning, Media 

--- 
Clontextual Factors Externd! Influences and General Sysrerns, Learning 
Impacting Performance Constraints 

Rewards and Incentives Learning, Performance Improvement 

Managerial and Supervisor General Systems, Performance 
Support Improvement 

Physical Resources and Materials Communication, General Systems, 
Performance lmprovement 

Relevance ofskills to Workplace General Systems, Performance 
Improvement 

Return on Investment Performance Improvement 

Similarity Between Learning and Conditions-Based, Media, Learning 
Performance Contexts 

Socio-cultural Characteristics Communication, Constructivist Design, 
General Systems, Learning, Media, 
Perforniance Improvement 



Another important component of the ID process is the content. Learners are the "~vho"  in 
instruction, while the collterit is the "what" learners should know or  be able to do. 

Over the years, instructional content has been describecl in a variety of  ways, and clas- 
sification systems have been developed to organize and explain the breadth of content 
atfdressed in teaching and learning situations. For the rrlost part, content has been seen in 
terms ofthe type oftasks, skills, and learning goals in the instruction. The types oflearning 
task, however, have been described in nlanyways. For example, content may be organized 
ailrl  presented differently to the learner when teaching facts, concepts, or  principles. At 
times, a classification system has been tleveloped for one major type oflearning task, such 
as problem solving. 

Instructional content can be characterized in terins of its structure as well as the type 
of information it covers. Language, either verbal 01. visual, serves as the primary build- 
ing block of content structure. However, the amount and complexity of the co.ntcr~t also 
i m ~ a c t s  the quantity of information a learner can learn and uitimately retain. Therefore, 
designers must monitor how much content is presented and the form in which it is pre- 
sented to facilitate successful comprehension of the !nst:~iction. 

Thcn order in which the content is presented also has a critical role in the instruc- 
tional process. This sequencing of  content is based on numerous factors, includirlg the 
increasing complexity of the learning tasks, the inherent order of  a series of steps, or  the 
recommended order of learning activities. In addition, recent developments in con- 
structivist learning environments allow the seqnence of content to be ccntroiled by the 
learner. 

W e  have synthesized these many elements into the taxonomy of content structure and 
sequence presented In Table 10.3. This taxonomy consists of three Level 1 elements. 

- Content Classification Systenis; 
Aspects of Content; and 
Basis ofsequencing. 

These three categories are supported by 18 Level 2 elements which pro~lide :he detailed 
components. 

Instructional and Noninslnictional Strategies 
A major part of ID involves selecting or  creating the strategies that will be employed to 
meet goals. Designers use many different types of strategies which serve a wide array of 
functions. Moreover, the strategies can have unique characteristics. These strategies typi- 
cally involve instruction of some type. We see instructional strategies as falling into two 
groups, the first of which involves general delivery approaches (macro-instructional 
strategies) and the second ofwhich describes more specific tactics incorporated into indi- 
vidual lessons (micro-instructional strategies). 

At times designers realize that the problem they are addressing does not lenditself to  an 
instructional solution. Data point to the need for noninstructional interventions, o r  per- 
haps to a combination of the two approaches. These interventions arz the performance 
improvement strategies. We feel that the inclusion of these strategies not only reflects the 
ID knowledge base, but also the day-to-day realities of design practitioners worhng in 
organizations with complex and pressing needs. 



l a b l e  10.3 The Instructional Design Knoivledge Ba:e Ta'onolny: The Con ten t  St!uclu:e siirl Sequence Dornain 
-- - 

Level 1 Element Level 2 Element Suppor t ing  T h e o r y  Base 
.--A :- -- 

Content Classification Cognitive, Affective, Conditionc-Based, Early Instructional 
Systems Psychon~otor Learning Tasks 

Facts, Concepts, Principles, Conditions-Based 
Proccdures 

In tcgra ted Goals Conditions-Based 

Remember, Use, Find Conditior~s-Baseti 

Verbal Information, Intellectual Conditions-Rascd 
Skills, Cognitive Strategies, 
blotor Skills, Attitudes 

VJell- and Ill-Structured C o n d ~ t ~ o ~ ~ h - B a s e i l ,  C o n s t r u c t ~ v ~ s ~  
Problems Desigr, 

- 

~ispects  of Content 1nformauo.1 and Cornmunica t~on,  Condit~ons-Based,  
Cogn~tive Load Learning, Media 

Visual Language Communication,  Learning, Media 

Written Language Conditions-Based, C o m n l ~ ~ n i c a t i o n ,  
Learning 

- -  

Basis ofsequencing C o n t e ~ t  Elaboration Condi t i~ns-Based 

Generality, Example, Practice, Conditions-Based 
and Testing 

Hierar-chy of Learning Tasks Conditions-Based, Early Instructional, 
General Systems 

Job, Task, and Procedurr Orcler Conditions-Based, General Systems 

 earner-controlled Sequence Constructivist Design 

Nine Events of Instruction Conditions-Based 

Part-Task and 'vvhole-Task Strateg~es Conditions-Bzsed, Learning 

Simple to Co~nplex  Conditions-Based, Eariy I~sr ruc t ional ,  
Genera! Systems 

Sprral Curr icvlun  Conditin.7~-Based, Early Instructional 

Finally, there are othzi- important strategies that aid the instructiorlal process and in 
turn, learning and performance. We call these facilitation strategies. Facilitation strate- 
gies have become increasingly important with the proliferation of e-learning environ- 
ments and the dominance of the constructivist orientation among designers. 

In summary, the instructional and noninstructional strategy taxonomy consists of six 
first level elements. These are: 

Strategy Functions; 
Strategy Characteristics; 
Macro-instnictional Strategies; 
Micro-instructional Strategies; 

* Performance Improvement Strategies; and 
Facilitation Strategies. 

The taxonomy also includes 48 Level 2 Elements. These provide a more detailed expla- 
nation of that part ofthe knowledge base relating to strategies. The entire taxonomy for 
instructional and nonin;tructional strategies is shown in Table 10.4. 



Table 10.4 The lnstructlonal Deslgn Knowledge Base Taxonoiny The lnstructlonal and Nonrn;~ructronal Strntegles Dornairi 

Level 1 Elcrnent 1 eve1 2 Elelnellt Supporting Theory Bases - 
SLrdtegy Functions Acq~iire Kno~vledge and Sklll Conditions-Based, Constructi\ i~t Des~gn, 

1 ~ a m i n g ,  Performance irnprovemerlt 

Eliminate Noise Communication 

Improve Job anti Organiz.ltiona1 Perfor~nance In~provcrnent 
Structure and Process 

Improve hlotivation Conditions-Basec!, Performance 
Improvement 

!~nprove Work Environment Performance Improvement 

Illcrease Learner Control of Cons:ructivist Dcsign, Eal ly Instructional 
Instruction 

Provide Instructional Feedback Communicaticn, Conditions-B,lsed, 
Learning 

Provide Learner Guidance Conditions-Based, Constructivist Design 

Provide Performance Feedback Performance Improvement 

Provide Performance Performance Improvement 
Information 

Recall Past Learning Conditions-Based, Constructivist 
Design, Learning 

P.eceive Feedback Communication 

Secure and Focus Attention Communication, Conditions- 
Based, Learning 

- 

ii:2iegy Characteristlcz Content Represented Through Early Instructional 
Actions, Picturts and Symbols 

Matched to Interna! Condi:ions-Based 
Conditions of Learniag 

Matchet LO Type of Conditions-Based 
Learning Task --- 

Macro-Instructions! Create Instructor-Lzd Conditions-Based, EarlyInstructional, 
Strategies Education and Training Performance Improvement 

Create Individualized Early Instructional, Media 
Ins tmaion 

Crca te Discovery Learning Early Instructional 

Create Problem-Based Constructivist Design, Early 
Learning Environments Instructional, Learning 

Create Cornputer-Mediated Conditions-Based, Constructivist Design 
Instruction 

Micro-Instructional Chunk Content 
Strategies 

Learning 

Create Advance Organizers Learning 

Create Cognithe Constructivist Design 
Apprenticeships 

Create Mnerno~ics  Conditions-Based, Learning 

Create Prob!em-Oriented Constructivist Design, Learning 
Instruction 
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I \ . l i c ~ o - I n s t r u c t i d  Cr-eatt 1le;ll-Lifc Activities 
,." ,., . ~ i . ~ j r ; : i c r ,  continued autl Events 

,. . Individualize Instruction 

hlodel Desired B~.Ilsviors 

Provide Concrete Experiences 

Provirle Feedback 

Provide for Collnboration 

Provide for Learner Motivation 

Provide lor Learner Practice 
anti Rehearsal 

Provide Reinforc-ment 

Provide Direct and 
Developmental Instruction 

Provide for Retention and 
Trarlsfer 

Provide Scaffolding Support 

Shape Desired Behavior 

Early Ir~btructional, Learning, hledia 

Learning 

Constrrlctivist Design, blcdin 

Conditions-Based, Early 
Instructio~~al,  General SysLenls, Learning 

Conbtructivist Design 

Conditions-Baserl, Early Instrr~ctionnl, 
Learning 

I.earning, Early Instructional 

Conditions-Based, Early Instructional 

Conditions .Bassd, Learning 

Constructivist Design, Early lnstri~ctional 

Learning 

. c.  fojit~;ince Create Performance Support Perforinance Improvement 
Improvement Systems 
itrategies Modify Resources and Tools Performance Improvement 

Provide Incentives Learning, Pfrformance l r n p r o v e m e ~ ~ t  

Redesign Jobs Performance 11-i~provernent 
----- 

l :  ... ;!it;ltiun Strategies Facilitate Active Participatioi) Constructivist Design, Early Instructional, 
Media 

Facilitate Comlnunication Cornmu~~icnt ion  

Facilitate Interaction Communication, Constr~lctivist Design, 
Media 

Facilitate Learning and Conditions-Based, Constructivist Design 
Individual Knowledge 
Construction 

Facilitate C d i n e  Communication, Constiucti~.,ist Dezign, 
Communication Media 

. . . 

Media and Delivery Systems 
. . ., 

.' is: media have alwaysbeenan importa t  element ofinstruition,in today's technology 
tj.8 iirlated society they play an eLen more pivotal role in ID. In  addition to the tradi- 

t 

' - i  - ..!. ::.i print-based instruction and audio-visual aids, the computer's many capabilities 
, . . . : .  . I(':: new avenues for teaching and learning. These include the use of interactive, 

., ; : i r  ;,!itel.-.based materials and many applications of the Internet,-computerized simula- 
cioti.:;, and social networking tools. Good designers are technologically competent. 

Media selection, however, is not a simple process. Designers should co~lsider a number 
af r lifferent factors when making media decisions. These include instructional issues such 
:,:; ihe nature of the content, the type ofinteraction expected, and the strategies that the 
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media will colnplen~ent. There are also environmental consiclerations, incluc!ing tech~lol- 
ogy managenlent issues. 

Learners, ofcourse, are an1ajo1-consideration wnCnselectingand usingn~edia. Learning 
wit11 media is facilitated or impeded by one's prior knowledge, abilities, and background 
experiences. kloreover, affective elcn~ents such as attitudes and culture also impact 
mcdin use. 

Media are not stand-alone tools. Rather they are incorporated into bl-oacler sys- 
tems of delivering instruction. Common delivery systems currently employed iilclude 
online learning and computer-mediated environn~ents, as well as many forms of 
individualized instr~iction and instructor-led or facilitated instructioi~. Designers 
should consider the interactions between media and these delivery systems when creat- 
ing instructional interventions. Some of these factors are management issues, such as 
cost and maintenance and facility requirements. Other factors are basic instructional 
issues, such as the communicatior~ channel required or  the capabilities of a particular 
r l ~ e d i ~ ~ r n .  

Table 10.5 The Instructional Design Kno:vledge Base Taxonomy: The Media and Delivery Systems Domain 

Levei 1 Elenlent Level 7 Element Supporting Theory Bases 
-- -- - - 
Types of  Instructional Computer-3ased Materials Communication, Conditions-Based, 
Media Construc:ivist Design, Learning, Media 

Internet and World-Wide Web Communication, Constructivist Design, 
Learning, Media 

Printed mate ria!^ Communication, Media 
Simulation and Virtual Reality Communication, Cond~tlons-Bawd, 

Coilstructivist Deslgn, Mcdia 
Social Networking Tools Communication, Constructlvisr Deslgn, Media 
Television and Film Communication, Media 

- 
Malor Ciements of Content Media 
Media Selection h4odels cues Media 

Environment Media 
Instructional Strategies Media 

Interaction Media 
Learner Characteristics Media 

Management Media 
Media Symbol Systems 

-- 

Learner Characteristics Attit~ides 
Related to Media Use cul ture  

Perception 

Communication, Learning 

Communication, Constructivist Design 
Communication, Constructivist Design, 
Learning 

Information-Processing Capacity Communication, Learning 

Prior Knowledge and Communication, Constructivist Design, 
Experiences Early Instructional, Learning 

Profile Characteristics and , Communication, Conditions-Based, 
Background Constructivist Design, Early Instructional, 

Learning 
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'Typ~~s of D c l i v r ~ . ~  Systcms Cump~ltcr-hlctll;~tccl C:on1rni111icntion, (:o~\ilitions-B.isc~l, 
Constructivist Design, Learniiig, Llcdia 

Individualized Condit io~~s-Based,  Early Instr~lctional, 
Lc,ir~;ing 

Instructor-Led or Facilitated Cominurlication, Conditions-Based, E;lriy 
Instructional, Learning, Performnncc 
Improvement 

Online Cornmtlnication, Conditions-Based, 
Cur~s~ructivist  Design, Media 

i:;ltrors Related to Sledin bletlia Attributes nnd Cap;~biliries 
;ind l)elivcr/ System Ust Cornmunication Channel 

Cost 

Language 

hlaintenance and Technology 
Sapport 

Message Des~ga 

Rc.sources and Facilities 
- -  - 

hlcdia 

Communication 

hlcdia 

Communicution 

b l rd ia  

'The sy~thesis  of the media and delivery system elements is shown in the taxonomy 
presented in Table 10.5. This taxonomy consisis of five Level 1 elements: 

Types of Instructional Media; 
Major Elements of Media Selection Models; - Learner Characteristics Related to Media Use; 
Types of Delivery Systems; and 
Fac t~ r s  Related to Media and Delivery System Use. 

These five categories arein turn supported by31 Level 2 elements. 

Designers and Desigrl Processes 

T!lc last dolllain of the ID knowledge base relates to designers and Jesign processes. The 
designers are the second "who" of the ID enterprise and the processes are the "hc:~~". 
Cesigners orchestrate the ID process, and their background and skills are important to 
project success. Critical characteristics ofthe designer include his or  her abilities to com- 
fnunicate and interact with all stakeholders involved in the design process, and to ieflect 
t )n the many aspects of the design task during and upor. completion of a project. This 
expertise is dependent upon the quality and depth of t he~r  past design experiences, as well 

I I heir formal education in the ID process. 
l i )  itself can be viewed in a variety of ways. While most identify with the general sys- 

tems approach, others rely upon a recursive appioach or an approach that insures the 
),  (ticipation of all stakeholders. In addition, there are more specialized design processes 
, ilch as message design, motivationaldesign, and rapid prototyping. Many of the general 
orientations to design, however, address the same elements, although often in different 
manners. 

The first o f  these elements is analysis. This is a phase that addresses a variety of differ- 
kmt facets of a design project. It may include an examinatioil of the learning task itself by 
concentrating on jobs to be taught and how they are completed in a real-life setting. O r  



the analysis may be of the learning and performance environments, incluiiing resources 
available, costs, or problerns of the organization. Or the analysis may be of the learncr- 
tlle focus cf most 73 projects. 

'There are also specific tasks designers must perform. For example, designers vpically 
engage in tasks such as creating performance goals and beha-~ioral objectives, selecting 
media, and sequencing instruction. However, much of their time is devoted to devising 
instructional strategies and activities that will facilitate learning. In today's ivorld, design- 
ers are also routinely involved in devising noninstructional interventions which will solve 
organizational performance problems. 

The final element in the design process is determining and creating the assessme~lt and 
evaluation procedure and tools for instruction. This inay include the creation of specific 
criterion-referenced test items, 01- identifying a process for general goal-free or  open- 
ended assessment. A critical conlponent of the ID process is measuring the effectiveness 
of  the instruction along with learner knowledge and performance. This evaluation may 
occur  during or  after the design process. 

Tvltiltimedia design and production is increasingly important in today's market. This 
process not orlly includes the w e  ofcomputers and the Izterner 3: a delivsr); nlethoci, but 
also using computer-based design tools and techniques. Often, standard design concerns 
(such as using visual language and directing student attention) take on new meanin2 in a 
technology-enhanceti environment. 

Table 10.6 The Instructional Design Knowledge Base Taxonomy: The Designer and Design Processes Domain 
-- 

Level 1 Element Level 2 Elemen t Supporting Theory Base 

Designer Charncteristirs Ability to Coinlnunicnte Comrnunicat~on, Construct~vist Design 

Ability tc Gain Paiticipation Constructivist Design 

Ability to Reflect Cons:ructivist De~ign  

Design Experience Conjtructivist Design, Periornlancc 
Im~rovement  

Design Expertise and Constructivist Design, General 
Competence Systems, Performance Improvement -- 

General Approaches InsrructionaiSystems Design Early Instructional, Geneial Systems, 
to Design Performance Improvement 

Message Design Communication, Learning, hledia 

Motivational Design Conditions-Based, Learning 

Participatory Design Constructivist Design 

Rapid Prototyping General Systems 

Recursive, Reilective Design Constructivist Design --- -- 
Objects ofAnalysis Authentic Tasks Constructivist Design 

Cognitive Tasks Learning 

Content and Concepts Conditions-Based, Constructivist Design, 
General Systems, Learning 

Context and Environment Constructivist Design, General Systems, 
Learning, Performance Improvement 

Job, Task, and Performance General Systems, Early Instructional, 
Performance Improvement 



i)bjicts of Analysis, [.earner Chnr:tcti*ristics (:unditions-r3ascci, Constrlrctivist l)c,sigli. 
c o r ~ t ~ n l ~ e d  General Syslcrns, Early Instructiijiial, 

Organization and Cost General Systems, Perforniance Irnprovelnent 

Performance G ~ p s  General Systenis, Performance Irnprovcnient 

Problems and Problern Constructivist Design, Gener'! Systems, 
Causes Performance In~proverner~ t 

- - -  - 

Design Tasks Create Behavioral Objectives General Systems, Early Instrucrronal, Learnrng 

Create Performance C;oals General Systcrns, Perforrnnncc Irnpruvenient 

Create or  Select General Sysrenis, Performance 
Noninstructionnl I~nprovement  
Interventions 

Crcate or  Select [.earner Conditions-Based, Constructivist Design, 
Guidance Activities Learning 

Create or Select Cocdit ions-Bxed, Constructivist Design, 
Instluc!ional Strategies Learning, Media, P ~ r f c r ~ ~ a n c e  Improvemcrit 

[';,yes of Assessment 
,i:id Evaluation 

Plan for Assessment and 
Evaluation of Learning and 
Performance 

Select Media to Implement 
Strategies 

Sequence Instruction 

ConfirmativeEvaluation 

Criterion-Referenced 
Test I terns 

Formative Evaluation 

Conditions-Based, Constructivist Design, 
General Systems, Performance 
Improvement 

Conditions-Based, General Systems, 
Learning, Media 

Early Instructior~al, Learning, 
Conditions-Based 
--- -- 
General Systems, Performnncr 1mprovsrr.enr 

General Systems, Learning 

General Systems, Performance Improvement 

God-Free and Constn~ctivi>t Design 
Open-Endecl Assessment 

Surnmative EvaIuation General Systems, Performance !mprovenient - -- --- 
\,l llltimedla Design Create Learning Objects General Systems 

&ind Development Create Onlinr Learnrng Media 

Direct Student Attention Comnlunica~ion,  Media 

Use Computer-Based Conditions-Based 
Design Tools 

Use Visual Language Communication, bl edia 
- 

W e  have synthesized these many elements into the taxonomy of designers and design 
processes presented in Table 10.6. This taxonomy consists ~f six Level 1 elements: 

Designer Characteristics; 
General Approaches to Design; 
Objects ofAnalysis; 
Design Tasks; 
Types of Assessment and Evaluation; and 
Multimedia Design and Development. 



These six categories are supported by 38 Level 2 cle~ments which again provide the sup- 
porting details of the Itr?owledge base. 

USING THE INSTRUCTIONAL DESIGN KNOWLEDGE 
BASE TAXONOMY 

As n whole, these six ID domain taxonomies providc scholars ancl pract~tioners ,)like ivlth 
a conceptual model of the ID knowledge base. They are 3 consolidation of research and 
theory; they also reflect the manner in which this t l~eory  has been applied to the desigrl 
o f  instruction. These taxonomies present a view of the field that can serve as a guide to 
designers and researchers as weli. We will now explore each of these functions. 

Using tille Irlstructior~al Design Taxorlo?ny to Define Practice 

W e  have defined ID as a very complex process. Not only are there rnany steps and deci- 
sions to be made, but there are m m y  participants, work environments, alld resources. 
Collectively, the six ID dornain taxonomies provide a concrete model of the entire design 
enterprise. While the taxonomies do reduce ID t~ its essential cornponenis, they none- 
theless maintain the scope and complexities of the task and reflect the impact oflearners, 
designers, content, ccntext, and availabIe resources. 

The  Level 2 elements can be seen as presenting arrays of: 

- ID tasks and subtasks (e.g., provide practice opportunities, sequence instruction in 
terms ofjob, task, o r  procedure); - Elements of ID decision making (e.g., learner culture, return on investment) 
ID options (e.g., create computer-mediated learning environments, use visual 
language); and 
Alternative approaches (c.g., create performarice support systems, participatory 
design, open-ended assessment). 

Thus, these knowledge base taxonomies, even though they stem from theory, can aiso be 
used as tangible guides to ID practice in manysettings. 

However, the taxonomies provide another service to practitioners; they provide a suc- 
cinct rationale for each design decision by means of the supporting theory bases. This is 
t h e  "know why" part of the knowledge base, and it provides solid ammunition for design- 
ers on  the firing line who often must justify their decisions to others who typically know 
iittle about  ID. While all elements of the ID taxonomy have some degree of theoretical 
support ,  the amount of support varies. I n  some instances (such as with retrieval cues or  
job  redesign) a Level 2 element is supported by onlyone theory base, and this may be logi- 
cal and fitting. 

Using the Instructional Design Tmononzy as a Research Guide 

T'hroughout this book we have emphasized research: the basic research foundations of 
t he  various theories that form the knowledge base, research supporting ID applications 
of the  theories, and the additional research necessary to advance the Eeld. The domain 
taxonomies can help active researchers in a number of ways. 

In addition to serving as a definition of the ID field itself, one can view the various 
taxonomy elements (especially the Level 2 elements) as variables to be addressed in 



resc;lr-ch ant1 theory construction. In a n  icle<il ivorlci, each  of thcsc variab1c.s i v o ~ ~ l c l  be 
, ;~ii : i>orte~l by a robust cnlpirical fou~ldat ion.  For sonlc, s ~ i c h  a fountintion does  exist. 
!I~::vever, even in these cases, new ID contexts often establish an excellent rationale for 
-i,iiiional research. For example, tl~crc. is a rich research base on the use of fectlback, bu t  

i hi:rc might  be good reasons for studying the  usc of feedback in interactive online Iearn- 
; :g ::r;vironments. Other variables, such as performance support  systeins, have cn ly  a 
i!lodi: urn ofrelated research, and are obvious candidates for rigorous enlyirical activity. 
]'he taxonomies highlight these areas of neetled research. What  is ilot alivnys apparent  
: i.s~h,.rh:~r the foundational theories themselves have a solid research base. This prob-  
ii:ii: / I , ! ,  I ~ c e n  highliglltcd earlier in our  discussions (e.g., with respect to perforlnance 
::lipro rL>ment  models and corlstructivist tlesign theories). In these situations, additicnal 
i-t3seari.h is vital. - -. 

! 1 . 1 ~ '  variables found in the six ID taxo~lomies can aiso facilitate the systematic replicz- 
: 1 i : i t  ' researchefforts. Replication ofexisting research is an often undervalued taskin 
.>ut  fi-ld, b u t  one which 1s required to establish a firm empirica! foundation for ID theory. 

1 hc 'i:!xonomy structure helps to organize research efforts and  could be used t o  gauge the 
:::tierit to  which a given variable has been replicated. 

ID rescarchers should also direct their attention to gaps in the knoivledge base. These 
;we sectors of the domain taxonomies where it appears that legitimate factors affecting 
ID pr-ocesses zre miszing. Such gaps may have materialized bscause of technologicai o r  
procedural advancements in the field, o r  even because o fnew ways of thinking. Research 
i .~ !hen rcquired to empirically verify the role of these missing factors in the teaching- 
: ic-ni:~g process o r  in org;~niziitionaI improvement. 

:ill of this additional research, of course, could take place without the ID domain  tax- 
*.ii' ~iilies. However, these taxonomies can facilitate and stirnulate the process because 
i i :~ . ; :  "silllplify variation by reducing it to a small, manageable number  of  kinds more  
;.asily tliscussed" (Lyman et a]., 2002, p. 14). Thissimplified description of what we know 
:>bout ID makes it much easier to recognize the areas that s i ~ o ~ l l d  be  studied further a n d  
i.hosc topics that have already been e~npiricaliy validated. 

FINAL THOUGHTS 
In this book we have summarized eight areas of theory that provide the  basis of ID prac- 
i il-r as we currently know it. These are: 

General Systems Theory; 
Communication Theory; 
! .enrrling Theory; 
i:;u.iy Instructional Theory; 
Media Theory; 
Cor~clitions-Based Theory; 

* ;o~i:;tructivist Design Theory; and 
Performance Improvement Theory. 

-b'l~cse tlleories encompass a wide range of thinking, much of which comes f r o m  other  
( :l,\iecl 111scipIine.s. W e  have explored each theory, its underlying research, and  its philo- 
so!)l~ir.al orientation. W e  have also described traditional a n d  emerging ways in which 



these theories have iiifluenccd ID, and h'ive made suggestions for ID rescqrch that can 
further enhance the field. 

The ~iltiinate goal of this exploration of theory, research, and  practice is to describe 
the ID knowledge base. This is a knowledge base that is broad enough to encompass thc 
many attitudes and positions represented in the field. It aIso is comprehensive enough to 
incIude factual, scieritific, and procedural knowledge. Moreover, the ID knowledge base 
ill~lstr,ltes the uncompromisjng link between t h c o ~ y  and practice. W e  think ou r  explora- 
tion o f t h e  knowledge base meets these criteria. However, we arc aIso making a statement 
about  research and theory arld the field of ID in this book. W e  believe that: 

Theoiy, validated by einpirical research, is the optimal basis for ID decisions. 
The  demonstration of ID expertise is dependent upon knowledge of I-esearch and 
theory, as well as technical and procedural slull. - T h e  future of the ID field depends not only upon o u r  theory, but o n  the quality of 
o u r  inquiry, the curiosity and ingenuity of our scholals, and the imaginztion 2nd 
creativity of our  designers. 



GLOSSARY 

ADDIE An acronym referring to the major stages in the generic ISD process: Analysis, 
Design, Cevelopment, Irnpierxentation, and Evaluation (~/ lorr ison,  Ross, Pc Kemp, 
2007, p. 13). 

Advance Organizer General introductory information used to increase learner unc12r- 
standing of the text by facilitating recall ofrelated prerequisite knowledge. 

Affective Domain That area of learning devoted to developing attitudes, values, or 
appreciations (Morrison et a]., 2007, p. 429). 

Analogical Picture A visual tha; portrays a comparison between bvo entities. 
Anchored Instruction A learner-centered jnstrilctional strategy in which students 

become involved in a problem-based case study situatcd in a real-life setting. 
Anti-Individualism A philosophy that emphasizes the role of ihe physical and social 

environment in determining individual behavior and beliefs. 
Aptitude An innate talent, skill, ability, or specialized previous training that facilitates 

I l u l r i l Z i i C 2 .  or  impedes learner prr--  
Aptitude-Treatment Interaction A research Framework for studying the interactions 

between individual differences and variat i~ns in task parameter effects with the ulti- 
mate goal of determining "which instructional methods were optimal for different 
students" (Tobias, 1987, p. 208). 

Assessment Instruments Materials developed and used to measure learners' sta- 
tus and progress in both achievement and attitudes (Dick, Carey, & Carey, 2009, 
p. 379). 

Asynchronous Learning Comnlunication between learners and instructors thai does 
not take pIace simultaneously or in real time (Spector, Merrill, van Merrienboer, & 
Driscoll, 2005, p. 817). 

Attitude Internal states that influence the individual's choices of personal a '  c t' ton 
(Gagne, 1985, p. 219). 

Audio-Visual Aids Instructional materials or media that rely on both hearing 
and vision for their effects, but IooseIy used to describe virtually all instructional 



materials and media other than conventional printed materials (Ellington R. Harris, 
1986, p. 17). 

Authentic Activity Coherent, meaningful, and purposeful activities; the ordinary 
practices of the culture (Brown, Collins, & Duguid, 1989, p. 34) .  

Behavioral Objectives Descriptions of obser~able and n~easurable activities which 
demonstrate learner achievement following instruction, typically including three 
components: the intended performance, the conditions related to the dernonstra- 
tion, and the criteria used to evaluate the performance. 

Cause Analysis The process of determining the root cause of past, present, and future 
performance gaps (Van Tiem, Moseley, & Dessinger, 2004, p. 207). 

Change Management 11 process that involves leadership development, problem solv- 
ing, and process consulting, typically occurring when large, organizational perfor- 
mance issues are being addressed. 

Channel A vehicle or medium of messagc transmission, typically in either audio o r  
visual form. 

Chunking The clustering of information into meaningf~l  groups to facilitate long- 
term memory and recall. 

Closed System r h  organized structure of people, objects, and/or processes that is iso- 
lated from its environment. 

Cognitive Apprenticeship An instructional strategy that sets learning activities in 
rea!-life contexts, endeavors, and interaction. 

Cognitive Domain That area oflearning devoted to acquiring information, knowledge, 
and intellectual abilities relative to a subject or  topic <h4arrison et al., 2067, p. 429). 

Cognitive Entry Behavior The knowledge and meta-cognitive skills students bring to 
a teaching-learning situatioil. 

Cognitive 1.oad The impact of message structure on cognitive processing, including 
the difficulty of the material (intrinsic load), the way the instruction is designed and 
organized (extrinsic load), and the effort learners must exert tc take the material and 
construct a mental schema (germane load). 

Cognitivestrategies The learned capabi!ities that enable us to manage our own think- 
ing 2nd Icariiing processes (GagnC & Ivledsker, 1996, p. 73). 

CognitiveTaskAnalysis Amethod ofidentifyingnonobservable instructional content, 
typically focusing on  knowledge and thinking processes that accompany observable 
performance. 

CoUaborativeLearning Asituation in which large or  small groups oflearners "develop, 
compare, and understand multiple perspectives on  an issue" (Karagiori & Symeou, 
2005, p. 21) through activities such as sharing, discussion, peer teaching, or involve- 
ment in learning conlrnunities. 

Collaborative Technology Tools that facilitate interactions between learners and 
between instructors and learners. 

Competency A knowledge, skill, or attitude that enables one to effectively perform the 
activities of a given occupation or function to the standards expected in employment 
(Richey, Fields, & Foxon, 2001, p. 180). 

ComplexLearning Theintegration ofknowledge, skills, and attitudes; the coordination 
of qualitatively different constituent skills, and often the transfer of what is learned 
in the school or  training setting to daily life and work settings (van Merrienboer &. 
Kirschner, 2007, p. 4). 



Conlp~iter-Based Illstl-uctioll A type of ir~stl.uctiorl;~l material typiciilly basecl upon 
small discrete units of linked content; er:compasscs tutorials, guicii.cl pr:ictice, sinlll- 
lations, ancl tes~ing. , . .. . 

: , \ . , r i lputer-hledinte  I~ls t ruct ion An instructionnl tklivery syste111 ~itilizing a variety 
c,i computer technologies and resources and typically invoiving learner interaction. 

-:,.,;lceyt A name or expression given to a class of facts, objects, or events, all of which 
have common features (h/lorrison et al., 2007, p. 430). 

:::;>rrceytuai Model A general, verbal description of a particular view of reality that is 
typically supportecl by expe~~ience, deductive logic, or inferences from observations. 

-.:: . . i l irmative Evaluation A type of evaluation that "goes beyond fol nlative ancl sum-  
ia:,itive evaluation to judge thecontinued merit, value, or worth ofa iong-term train- 
i ~ : g  program" (Dessinger & Moseley. 2094, p. 2C4). 

; :~:!?structivism A philosophical orientation viewing knowiedge as being individually 
i.-,,!lstructed and unique to each persQn; also a school of thought which holds that 
learning occurs because personal knowledge is constructed by active learners who 
derive meaning from their experience and its context. 

: :ontent Scaffold A mechanism used to support students' understanding of the sub- 
ject matter, such as a tool directing s tud~nts '  attention to key terms and principles. 

:ontext Data Information pertaining to the setting arid environment in which design 
and development occurs, or in which the intervention is implementerl, or in which 
the skills and knowledge are applied (Richey & Klein, 2007, p. 155). 

?ontextual Analysis A systematic process of identifying the critical eiements of a 
design and development setting or  environment (Richey & Klein, 2007, p. 155). 

. o ~ i i ~ : ~ a t i v e  Learning A process in which group members work together to accom- 
plish shared goals. 

' : i i iri.ion-Referenced Assessment Techniques for determining l e ~ r n e r  mastery of 
!~r.z.specified content (Seels S: Richey, 1994, p. i27). 

iJucs Audio, visual, o r  nonvisual details that direct attention to relevact aspects of 
1 lrint and nonprikt messages. 

~i:miic:ulum Continuity The proposition that instruction and practice should con- 
tii~ually recur so that students can learn i m p o r t a ~ t  concepts and objectives. 

Curr iculum Integration A process of relating objective and experiences in a particu- 
lar subject matter to other content areas. 

Delivery System Macro-level instructional>trategies; teaching methods. 
.!>csign a n 3  Development Research The systematic study of design, development, 

and evaluation processes with the aim of establishing an empirical basis for the cre- 
ation of instructional and noninstructionalproducts and tools and new o r  enhanced 
n~odels  that govern their development (Richey £k Klein, 2007, p. 156). 

'! . , . . ;i:; ,j~;:i.  Characteristics Those facets of the designer's profile and experiential back- 
ii;,ound that may impact the design and development process (Richey & Klein, 2007, 

. . 
:,I. 156). 

l..'.::;i::ner Decision-Making Research Investigations of designer activities including 
1.. \ ,. ' . ..\,igner problem solving, designer thinking, and designer use of models; commonly 

includes explorations of the differences between novice and expert designers (Richey 
;k Klein, 2007, p. 156). 

T)clrc'lopment The process of translating the design specifications into physical form 
(Si:cls & Richcy, 1994, p. 127). 



Discovery Learning A method of instruction in which a sel-ies of planned activities 
lead students to prescribed content conclusions without the formal preserltation of 
that information; often involves problem-solving s i t ua t io~~s .  , . .. 

Display A sequence of learning activities that combines the type of presentation with 
the targeted level of perfol-nlance arid the targeted content; prominent in compo- 
nent display theory. 

Distance Edl~cation An educational program characterized by the separation, in rime 
or  place, between i1:structor anri student and in \vhich communication media :re 
used to allow interchange (Spector et nl., 20C8, p. 820). 

Distributed Cognition Asituation in which ihe information learned is allocated across 
the members of a group rather than being confined to a single person. 

Elaboration Strategies A sequencing process in which ge:ieral ideas are followed with 
various levels of content expansior,, each ofwhich provides additional content detail 
or  complexity. 

Electronic Performance Support System (EPSS) A11 enabler of work tasks delivered 
by electronic technology provided to individuals or teams at the time ofneed on the 
job; typical sup?ort includes procedural guidance or  references to factual informa- 
tion needed to ccmplete tasks (Spector et a]., 23G8, p. 820) .  

Empiricism h philosophical orientation that views knowledge as being derived from 
experience and acquired through the senses and observatiorl. 

Encoding The process of converting an idea to be communiczted into language, typi- 
cally written or visual language. 

Enterprise Multiple types of learning taslts directed toward a colnrnon, integrated goal. 
Erlterprise Scenario An activity or project that re!ates various knowledge and skill 

objectives to a final goal, and often to a larger project that encompasses this goal. 
Environment The setting rvhich provides the persons and objects which cater a sys- 

tem, establishes ihe constraints upon a systenl, and receives the products of a system; 
alsc seen as a general learning or work context. 

Epitome ,4 general overview of a section of content; a coxponen t  of elaboration the- 

ory. 
Equifinality The  process by which a system reaches its final goals through interaction 

with its s~rroundings. 
Evaluation A process to determine the adequacy, effectiveness, worth, and value of an 

instructional or  noninstructional intervention. 
Expository Fresentation Strategy Instruction that centers o n  telling students the 

information to be learned. 
External C o n d i t i ~ n s  of Learning The rnanner in which instruction is arranged; the 

steps and activities involved in learning. 
Extinction The eliminatior~ of a previously learned response through the systematic 

removal of reinforcement. 
Feedback Information about the outconles of a system which has been collected from 

the environment and used to stabilize a system; also "information o n  goal attainment 
designed to help workers, teams, or  functional units monitor and evaluate their prog- 
ress in achievement of desired accomplishments" (Spector et al., 2008, p. 820). 

Formative Evaluation Gathering information on the adequacy of an instructional 
product or program and using this information as a basis for further development 
(Seels & Richey, 1994, p. 129); may also apply to noninstructior,al products. 



Four-Component I ~ i s t r ~ ~ c t i o i ~ a l  Dcsign (4C-ID) An  IL) motle! clcvelopec] Jeroe!l 
van Merrienboer that focuses on the integration ~ ln i l  coordination of skills that nlnlte 
lip con~plex learning. , . .. 

E:~ur-1,evei Motlel of Evaluation An approach tieveloped by Donalcl Kirkps t r i~ l~  to 
assist managers determine the impact of training programs, includes the examina- 
tion of reactions, learning, behavior, and results. 

Front-End Analysis A process used to identify the needs o f  an organization anti to 
examine plausible alternatives to meet those needs. 

Gap t2nalysis A technique ~ ~ s e d  to identify and prioritize the difference between desired 
optimal performance and current actual perfor!riance. 

Generalization A process of transferring a given response to neivstirnuli that are sirni- 
lar to those used in the original training; also a process of developing al~stract prin- 
ciples from particular insta~ces.  

Generative Instructional Strategies 'I'hose activit~es which allow learners with exten- 
sive prior kno~rledge and well-developed learning strategies 1.0 control their own 
learning. 

~ l b b a l i z e d  instruction Teaching and learning materiais which are culture-free and 
applicable to any group of learners. 

Hard Scaffold Static learner s ~ ~ p p o r t s  which are planned in advance and based on 
anticipated student difficulties. 

EIermeneutics The art and science of interpreting verbal and nonverbal meaning from 
the perspective of an individual's culture and mindset. 

Hierarchical Sequencing An arrangement of ir~struction in which "each learning 
task becomes a prerequisite for the next task in the series ancl is, in turn, dependent 
on the achievement of certaiil prerequisites in the previous tasks" (Bloom, 1976, 
p. 27). 

Humanism A phi!osophical orientation which emphasizes h u m m  welfare, emotions, 
and feelings. 

Idealism .A phiiosophical orientation suggesting that reality is based upon the mind or 
one's idzas; it is typically contrasted to realism. 

Ill-Structured ~ r c b l e i n  A dilemma that has multiple soliltions, urikilo- elements, 
and inconsistent relationships among its related concepts. rules, and principles. 

Irnrnersive Technologies Devices that replicate.rea1-world experiences silch as sirnu- 
lations, games, virtual reality, and online worlds. 

Individual Constructivism A belief that 1earnir.g is the "result of a personal interpre- 
tation ofhowledge" (Smith & Ragan, 2005, p. 19) and cognitive reorganization. 

Individualized Instruction A general teaching strategy in which content, instrsctional 
materials, o r  pace of learning may vary for learners to accomrr~odate inciividual dif- 
ferences. 

Information Feedback See Teedback. 
Information Gatekeepers Individuals, groups, or  materials that control access to or 

distribution of new ideas, processes, and techniques. 
Information Load The burden placed upon working memory bya message's structure 

and meaning, especiaUy the number ofwords o r  amount of detail, redundancy, pre- 
sentation rate, and sentence strocture. 

Inquisitory Presentation Strategy Instruction that centers on questioning students 
rather than presenting information. 



Instructional Context The setting ancl environment in ~vhich  teaching and learning 
occurs. 

I~lstructiorlal Design The science and art of crcaling iletailecl specifications for the 
development, evaluation, and maintenance of situations which facilitate learning 
and performance. 

Instr l~ct ional  Strategy i\ sequence of planned activities tlesigned to lead to achieving 
a given learning goal. 

Instructional Systems Design An organized procedure for deveiopi~ig instructional 
materials or  programs that includes the steps of analyzing (def  ning tvhilt is to be 
learned), designing (specifying how the learning should occur), developing (author- 
ing or  producing the material), implementing (using the materials o r  strategies in 
context), and evaluat-ing (determining thz adequacy of instruction) (Seels & Richey, 
1994, p. 129). 

Instructional Transaction A mutual, dynan~ic, real-time give-and-take Settveen the 
instructional systeni ar.d the student in whic!~ there is an exchange of infornlation 
(Merrill, Li, & Jones, 1990, p. 9); typically consisting of multiple displays and ~ n u l -  
tiple interactions with the learners. 

Integrr?tive Go21 A combination of several individual objectives that are to be inte- 
grated into a comprehensive purposeful activiv (GagnC & Meirill, 1990, p. 23). 

Intellectual Skiils Organizing and structuring facts for l e a r n i ~ ~ g  to form concepts, 
principles, rules, attitudes, and interactions (Morrison et ai., 2067, p. 431). 

Internal  Conditions ofLearning The mental procesjes which occur during an instruc- 
tiorla1 situation, inctudes "previously learned capabilities" (Gagnk, Briggs, S( Wager, 
1992, p. 9). 

internal Summarizer A series of activities at the end of a lesson that provide a review 
of the lesson's content, specific examples ofthe ideas presented, and sclf-test practice 
situations; a component of elaboration theory. 

In te rna l  .Synthesizer The part of a lesson ~.viiich shotvs the relat i~nships among the 
various ideas that have been presented; a component of elaboration theory. 

Intervention A planned instructional or noninstructional solution that faciiitates a 
change in performance. 

Intr insic  Cognitive Load The impact of the mejsage structure on  cognitive precessing 
due t o  the basic nature and difficulty cf the material. 

ISD See Instructional Systems Design. 
J o b  Analysis See Task Analysis. 
Just-in-Time Information Content that is n a d e  available to workers without formal 

instruction that enables them to complete the particular task at hand, typically in 
electronic form. 

Learner  Analysis A process of gathering and studying learner characteristic data, 
including factors related to general background and attitudes, prerequisite knowl- 
edge and skills, and learning style. 

Learner  Characteristics Those facets of the learner's experiential background that 
impact the effectiveness of a learning process (Seels & Richey, 1994, p. 130). 

Learning The  relatively permanent change in a persop's knowledge o r  behavior due to 
experience (Mayer, 1982, p. 1040). 

Learning Community A group of people who share common values and beliefs anci 
are actively engaged in learning together and from each other. 



I..carning Hierarchy h diagram ~vhich sho~vs "clcscriptions of s~iccessivcly :~chic\~nblc 
intcllectunl skills, each ofwhich is statt3cl ;is n pcrformn~ice class" (GagnC., 1973, p. 
211, :. 

I,earning Objects A representation designcc! to nfforcl uses in different eti~~catiorial 
contexts (Churchill, 2007, p. 484). 

Learning Path The sequence of activities that n learner selects and follo\vs tl~rough 
an instructional product; comrnonly pertains to computer-rnediatecl instruction 
(Richey & Klein, 2007, p. 158). 

Linking Science A discipline which connects theory to practice. 
Localized Instruction Teaching and learnil~g materials that are culture-specific anci 

meet the needs of a particular gr-oup of learners. 
Logical Picture h visual that p r e se~ t s  factual information (e.g., a map). 
Logical Positivism '4 philosophy tllat emphasizes the use of sensory data as a means 

of cleterr~lining truth. 
Long-'Term Memory The ability to permanerltly store, manage, and retl-ieve inform;i- 

tion for later use. 
Macro-Level Planning A tactical examination of organizational results and what the 

organization delivers to its clients. 
Mastery Learning An individualized approach to instruction in which students work 

at their own pace until they fi~llv achieve thesiated objectives with c~rrect ive instruc- 
tion provided to those with learning difficulties. 

Mathematical Model An equation or formula describing relationships between the 
elements of a situatior,; typically accompanied with a narrative explanation. 

Media The physical means via which instruction is presented to learners (Reiser, 
2007a, p. 18). 

MediaEcology il philosophical and theoretical position that views media not as tools, but 
rather as an enviroi~me~lt  that shapes perceptlon, interaction, and social behavior. 

Mega-Level Plannir~g The strategic examination of arl organization and its impact on 
external clients and society. 

 memory The mental faculty of retaining and recalling past experiences (Seel, 2008, p. 
40). 

Memory  Trace A current representation of past z;.ents r e d t i n g  from perception 
and eficoding of information; also a hypothesized biochemical change in the brain 
resulting from responses to past stimuli. 

Menta lModel  An internal representation of the world that shapes subsequent behav- 
ior, based upon an individual's experience. 

Mental  Schema See Schema. 
Message Design Plallning for the manipulation of the physical form of the message 

(Grabowski, 1995, p. 226). 
Meta-Analysis The statistical analysis era large collection of analysis results of indi- 

vidual studies for the purpose of integrating the findings (Glass, 1976, p. 3). 
Meta-Cognitive Scaffold A mechanism designed to facilitate learners as they plan and 

monitor learning activities and evaluate and reflect on their own learning. 
Micro-Level Planning An operational examination oforganizational results and their 

consequences for individuals and small groups within the organization. 
hlnemonics  A meaningfui, often self-generated cue for retrieving information from 

long-term memory. 



Models Representation of idea!izecl and sinlplified views of reality presented with a 
degree of structure and order; also demonstl-ations of desired beliavior. 

Motor  Slcill An area of lear~t l ,~g clevotetl to developing body movements. 
Multi-channel Instruction Teaching-learning activities that deliver messages through 

niore than one vehicle or  rnedii~l-n, typically both auclio and visual. 
Multimedia Instructional rnaterials tha t ~itilize several different delivery resources and 

tools, typically employing computer technologies. 
Needs Assessment A systematic process for determining goals, identifying discrepan- 

cies between goals and the status quo, and establishing priorities for action (Briggs, 
1977, p. xxiv). 

Negative Feedback Information ~v l~ i ch  allows a system to function in  a stab!e fashion 
by keeping the system on conrse and maintaining a constant product. 

Negative Reinforcement A process of increasing the likelihood of a desired response 
by removing an unpleasant stinlulus. 

Noise Factors that interfere with the accurate reception of a message; m2y be physical, 
cultural, or  visual. 

Nonrecurrent Skill A novel aspect of a complex task performance which is unique to 
a given problem situation. 

Objectivisnl A philosophical orientation that nraintains that reality exists indepen- 
d e ~ t  of individual interpretation. 

Online Learning instruction delivered using the Web, Internet, or  other distance 
technologies (Klein, Spector, Crabolvski, & de la Tsja, 2004, p. 127). 

Open-Ended Assessment A testing situation which has a varicty of  corlrct answers 
often used to determine if learners understand and can use knowledge they have 
constructed for themselves. 

Open System An organized structure of people, cbjecrs, alrd processes that "receives 
inputs from the environment, transforms them through operations within the sys- 
ten;, submits outputs to the environnient, and receives feedback indicating h ~ ~ v  we:! 
these functions are carried out" (Rothwell & Kazanas, 2064, p. I!). 

Operational Planning See Micro-Levd Planning. 
Organizational Development A process that "facilitates needed changes in an effort 

t o  improve eficiency and competitiveness" (Van Tiem et a]., 2004, p. 209). 
Organizational Elements Model A systematic approach developed by Roger Kaufman 

that is used to identify and align organizational results and their consequences. 
Orient ing Context The setting or environment that influences learner knowledge, 

attitudes, and skill: related to an instructional event. 
Part-Task Sequencing Strategy An instructional sequence that breaks a complex task 

into component parts, each ofwhich are taught separately, and then combined into 
the whole task. 

Performance Analysis A process of partnering "with clients to  identify and respond to 
problems and opportunities, and to study individuals and the organization to deter- 
mine an appropriate cross-functional solution system" (Rossett, 1999b, p. 227). 

Performance Feedback See Feedback. 
Performance Gap The differences between optimal and actual knowledge and skills. 
Performance Improvement A focus o n  improving individual, group, and organiza- 

tional behavior and accomplishment through the use of a variety of interventions 
(Richey & Klein, 2007, p. 159). 



Perforinance Objectives See B e ~ i i ~ v i o r n l O 6 ~ e c t i v ~ s .  
l'!lenomer~ology A philosophical orier~tation that suggests that reality is co~nprised of 

objects and events as they are perceived by the inclividual and is not i~iclepeiident of 
human consciousness. 

Positive Feedback Inforination from the environnlent which >.!lows a systen~ to reor- 
ganize itself. 

Positive Reinforcement A process of increasing the likelihoocl of a response by pro- 
viding a pleasant stimulus. 

Practical Kno~vledge Information ant1 understandings that are directed to~vartls use- 
ful ends, such as in the workplace or in everyclay life. 

Practice Science A discipline that has elements that are both theoretical and practi- 
cal. 

F'rag~natism A pllilosophical orientation that reflects the belief that practical findings 
can be wed as the basis for knowledge and meaning. 

Prerequisite Skills Knowledgf: and skills subordinate to the intended outcome of 
instruction that are expected to have been mastered prior to the given instructional 
event. 

:'rimary Presentation Form Learning activities that focns on either generalitits or 
instances of the content and are coriveyecl either through direct presentation of the 
coctent or cjuestioni~g techniques; an  element of con~ponent clispiay theory. 

Problem-Based Learning h student-centered pedagogical strategy that poses signifi- 
cant contextualized, real-world, ill-structured situations while providing resources, 
guidance, instruction, and opportunities f ~ r  reflection to learners as they develop 
content knowledge and problem-solving skills (Hoffman si Ritchie, 1997, p. 97). 

P~oblern Solving A high-level learning outcome building upon learned rules and 
schema and resulting in the resoluiion of a dilemma as well as new knowledge and 
possibly new cognitive strategies. 

Procedural Analysis See TaskAnnlysis. 
i'rccedural Information A seqcer,ce of steps foil~wed lo complete a given task. 
.'i-osedural Models Verbal or visual descriptions of )lo-,v to perfcr,m a task; derived 

from experience or theory and often used as problem-solving guides. 
. . 

;kocess Consulting A method of seeking and giving ad:+ce which "rz;iilts iii rek-i-ljlng 
processes and often involves reengineering or  restructuring ari organization" (Van 
Tiem et a]., 2004, p. 210). 

:':-ograrnmed Instruction A type of individualized instruction in which the content 
has been divided into small hierarchically sequenced units and learners are required 
to correctly respond to each unit at their own pace before progressing through the 
material. 

:.',:; ct~omotor Pomain  That area of learning devoted to becoming preficie~~t in per- 
forming a physical action involving muscles of the body (Morrison et ai., 2007, p. 
,432). 

. ; ;>id Prototyping An instructional design methodology that "involves the develop- 
ment of a working mode1 of an instructional product that is used early in a project to 
assist in the analysis, design, development and evaluation of an instructional inno- 
vation" (Jones & Richey, 2000, p. 63) .  

T.1 tionalism A philosophical orientation that emphasizes the role of reasoning in the 
cieation of new knowledge. 



Itealism A orientation that views sensed objects as representing those 
actually existing in nature and nre independent of the mind; the opposite of idenl- 
ism. ... 

Receiver Theories Explanations of the colnmunication process that emphasize the 
message being sensed and interpreted by the recipient as intended by the sender. 

Recurrent Skill A routine aspect ofa complex task perfcrmance that can be applied in 
similar situations. 

Reflective Feedback A process of elaboration which requires lea!-ners to justify their 
responses '~fter the receipt of corrective information. 

Reinforcement A stimu!us event that increases the probability of a previous 
response. 

Representational Technology Devices, such as printed materials or film, thnt present 
information and require only one-way interaction. 

Rich Learning Environment An instructional setting ~vhich "encourages multiple 
learning styles and multiple representations ofknowledge from different conceptual 
and case perspectives" (Karagiori & Syrneou, 2005, p. 20). 

Rich Media Advanced technologies that are capable of enhancing the communication 
process by providing immediate feedback, n-iultiple channel cues, language variety, 
and a personal focus. 

Scafiold A mechanism that provides learners ivith the support needed to extend their 
capabilities into a new domain simultaneously allc~ving independent thinking. 

Schema Organized knowledge structures in iong-term memory representing generic 
concepts. 

Secondary Presentation Form An instructional event that elaborates upon the ini- 
tial presentation of information, including items such as prerequisite kno~vledgr, 
mnemonic aids, feedback, or additional examples; an elcment of component display 
theory. 

Self-Efficacy A belief in one's abiiity to complete a desired task. 
Self-Knowledge A combination of one's personal learning history and the common 

kn~wledge of society. 
Self-Regulating System An organized structure that includes processes allowing it to 

control its own outcomes usually through performance evaluation and modifica- 
tioo. 

Sensory Memory The brief retention of information initially perceived; typically in 
visual or auditory form. 

Sequencing A process of ordering instructional ccntent and activities. 
Shaping The gradual training of organisms to perfcrm a desired behavior by reinforc- 

ing successive approximations of that behavior. 
Short-Term Memory See Working Memory. 
Situated Cognition A general approach to instruction that views concept acquisition 

and developmerit as a type of enculturation achieved by involvement in authentic 
activities as opposed to an abstract presentation of information. 

Social Constructivism The belief that "effective learning occurs via interaction with 
and support from people and objects in the world" (Hickey, 1997, p. 175); also a 
belief that meaning is negotiated from multiple perspectives. 

Social Networking Technology Tools that facilitate collective intelligence through 
social negotiation when participants are engaged in a common goal or a shared 



practice (Gunawartlcna et a ] . ,  2009, 11. t i ) ;  inc1utlc.s rncili.1 such  as ~vcl) logs,  poclc;~st- 
ing, autiio blogs, a l~t l  wikis. 

Social Presence The extent to ~vhich people arc felt to be physically present dur-ing 
distance learning interactions. 

Soft Scnffoltl A dynamic and sitl~ational suppol-t mechanism that r e q ~ ~ i r e s  teachers to 
continuously diagnose learners so that the support is appropriate and timely. 

Spiral Curriculum An instructional program that adclresses and builds on basic ideas 
repeatedly ~int i l  students f ~ ~ l l y  grasp the content. 

Split Attention h plienornena occurring during the learning process when instr~lc- 
tional information is presented in audio and visual motlalities. 

Strategic P l w n i n g  See Mega-Level Plunnirrg. 
Structural Knowledge Kno~vledge of how concepts Ivithjn a dom3in are interrelatecl 

(Jonassen, Beissener, & Yacci, 1993, p. 4) .  
Subsumptive Sequencing The orc1erir.g of instructional tasks based upon their pre- 

req:ijsite relationships; often guided by a learning hierardiy. 
Subsystem Organized component structures of a target system with identifiable, but 

more limited purposes and functions. 
Summative Evaluation Gathering information on the effectiveness of an instructional 

or noninstructional intervention to make determinations of the worth of the interven- 
tion or make recommendations about its retention (Richey & Klein, 2007, p. 159). 

Supplantive Instructional Strategies Those techniques which provide support fol- 
students with low prior knowledge and few learning strategies. 

Suprasystem An overarching, organized structure of people, cbjects, and pl-ocesses 
that includes a target system. 

Symbol System The manner in which information is stl-uctured and presented; may 
include physical, cultural, o r  psychological representations. 

Symbolic Models X graphical representation ofan  object used as a mathematical rep- 
resentation of a process used for analysis and p!ar,ning. 

Synchronous Learning A form of communication where interaction occurs in real 
time, using tools such as video-conferencing and chat (Klejn et al., 2004, p. 129). 

System A set ciobjects togetlit-r with relacionships between the objects and between 
their attrlbntec (Ha!! Ec Fzgen, 1975, p. 52). 

System Analysis A two-phased process which includes the identification of compo- 
nent system parts, and the relationships among the parts and with the whole sys- 
t em. 

System Synthesis A process that creates new systenis by either establishing new rela- 
tionships among existing objects or processes, or identifying new objects or pro- 
cesses and their relationships. 

Systems Approach A scientific, systematic, and rational procedure for optimizing 
outcomes of an organization or structure by implementing a set of related opera- 
tions to study an existing system, solve problems, and develop.new or modifi exist- 
ing systems (Ryan, 1975, p. 121). 

Tactical Planning See Macro-Level Plunning. 
Task Analysis A process used to determine how a job  or procedure is performed; rypi- 

cally used as a method of content identification. 
Taxonomy The classification of data into a hierarchy to indicate their relationships 

(Russ-eft, Bober, de la Teja, Foxon, & Koszalka, 2008, p. 171 ). 



'I'enching Machine A mechanical tievice tlla t tielivcrs instruction, tests knowledge, and 
pi-ovicles immediate feedback; often i~lvolves yrogt.;~mmecl instruction. 

'I'echnology-Blhanced Learning Er~virorl~nent  X learner-centered ant1 learner- 
controlled iilstructional setting in wllich " s t ~ ~ d e ~ l t s  acquire skills 01- knowledge, usu- 
ally ~vi th  the help of teachers or  facilitators, learning silpport tools, and technological 
resources" (Wang & Hannafirl, 2005, p. 5). 

'Think-Aloud Methods A research strategy in which participants describe out loud 
what they are thinking while earl-ying out a task [Ricliey & Klein, 2007, p. 160). 

'I'ransfer The application of knowledge 2nd skills acquirsd tl~rnugh instruction, often 
in a work environment. 

Transfer Colitext The setting and e~lviroii~llent in which information learned is 
applied and used. 

Transfer of Training See Trutisfer. 
Verification Feedback Information that confirms whether 2 response was right o r  

wrong. 
Virtual Reality A computer-based environment that simulates real or imaginary 

worlds and provides visual, auditory, or  tactile experiences. 
Visual Language A vehicle for presenting ideas t h r o ~ ~ g h  the ilse of picturrs, graphics, 

icons, o r  other nonverbal means; based upoil principles of perception. 
Web-Based Instruction See Online Lenrnirrg. 
tVeU-Structured Problem A. puzzliilgsituatio~~ that has a knoivn solutiorl that I-equires 

the applicatioil of a L ~ e d  number of concepts, rules, and principles. 
':Vhole-Task Sequencing Strategy An approach to sequencing in which the iraining 

imniediately starts with learning tasks based on the simplest version of real-life tasks 
(van Merrienboer 81 Kirschner, 2007, p. 292). 

JVorking hleniory The short-term storage of n limited amount of information for 
i r~ ln~edia te  use, rehearsal or encoding. 
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