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EDITORS’ FOREWORD
Vision

» To provide guidance for developing instructional theory
Basics about Theory and Research

L. Kinds of knowledge that need to be built
» Both design theory and descriptive theory
2. A framework for building instructional theory
o Functional contextualism utilizing multiple perspectives (eclecti-
cism)
3. Kinds of research needed to build descriptive and design theory
+ Descriptive theory is concerned with validity and truthfulness.
* Design theory is concerned with preferability and usefulness.
» Design theory is advanced by research to prove (confirmatory) and by
research to improve (exploratory or developmental),
4. When to use research to improve a design theory
o The § curve of theory development
> In early stages of development, use research to improve: formative
research and design-based research,
= Inlater stages of development, use both research to prove and research
fo improve.

Approaches to Building Design Theory

1. Data-based theory development
» Identify boundaries for the instructional theory.
» Observe what methods work and when (situationalities).
« Conduct research to improve the theory.
2. Values-based theory development
o Identify boundaries for the instructional theory.
o Identify values you want the instruction to embody.
+ Search for imprecise methods that embody the values.
+ Elaborate the methods by identifying parts, kinds, and criteria, along
with appropriate situationalities.
s Condiuct research to improve the theory.
3. Methods-based theory development
» Select a general method and describe it on an imprecise level.
« Identify boundaries for the instructional theory.
* Elaborate the methods by identifying paris, kinds, and criteria, along
with appropriate situationalities.
s Conduct research to improve the theory.
4. Practitioner-driven theory development
» Identify boundaries for the instructional theory.
« Explicate tacit knowledge using case recall.
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» Elaborate the methods by identifying parts, kinds, and criteria, along
with appropriate situationalities, again using case recall.

« Identify variations in the methods, and the situationalities that cql]
for each.

o Conduct research to improve the theory.

Approaches to Research on Design Theory

1. Grounded theory development

o It focuses on inductive processes of theory development without Jor-
mulating hypotheses in advance,

» Glasers approach includes: (no preresearch literature review), data
collection (qualitative and/or qualitative), open coding, constani
comparison, selective coding, theoretical coding, theoretical memoing,
and sorting and writing up.

» Strauss and Corbin’s approach includes: a preresearch literature review,
qualitative data collection only, and different coding processes (open
coding, axial coding, and selective coding).

2. Design-based research (DBR)

s Characteristics: Driven by theory and prior research, pragmatic, col-
laborative, contextual, uses multiple dependent variables, is integrative,
entails systematic and comprehensive documentation, is iterative, is
adaptive/flexible, and seeks generalization,

Principles: Support design with research, set practical goals and initial
plan, do in real-world settings, collaborate closely with participants,
do systematically and purposefully, analyze data immediately and
continuously, refine designs continually, document contextual influ-
ences, and validate generalizability of the design.

Guidelines: Identify a real-world problem, review literature and set
theory development goals, develop a partnership with practitioners,
identify dependent and independent variables, develop initial research
plan, develop and implement a design, record the design process, col-
lect data, evaluate the design, revise the design, repeat the process,
and report the resulis.

3. Formative research

» Purpose: Is intended to improve three things—a particular case, an
instructional theory related to that case, and descriptive theory related
to the instructional theory.

» Activities: Evaluate the case to identify strengths, weaknesses, and likely
improvements for all three; look for variations in methods and their
accompanying situationalities; implement and test likely improvements
in the case; explore causal dynamics; and suggest potential improve-
ments in the design and descriptive theories.

+ It can be used to develop a new design theory or improve an existing
design theory and can be used in designed cases, past naturalistic cases,



368 » Charles M. Reigeluth and Yun-Jo An

and current naturalistic cases. Each of these uses requires variations
in the formative research method.

—CMR & ACC

THEORY BUILDING

Building a common knowledge base requires deep understanding of the nature
of theories and of the kinds of research that can help us build design theories.
Tn this chapter, we begin by discussing some basics about theory and research.
Then we describe four approaches that could be used to build design theory,
followed by three approaches that could be used to do research for developing
design theory.

Basics about Theory and Research

In this section we discuss: (1) what kinds of knowledge need to be built; (2) what
framework is helpful for building instructional theory; (3) whatkinds of research
are needed to build descriptive and design theories; and (4) when one should
use research to improve rather than to prove a design theory.

1. What Kinds of Knowledge Need to Be Built?

Chapter 1 distinguished between design theory and descriptive theory. It
explained that design theory is a kind of knowledge that identifies the best
available methods for accomplishing given goals within given situations.
Therefore, it is instrumental knowledge. In contrast, chapter 1 also explained
that descriptive theory is a kind of knowledge that identifies the causal dynam-
ics that occur within given situations. Therefore, it is descriptive knowledge.
Simon (1996) refers to these two types of knowledge as the sciences of the
artificial and the natural sciences, respectively. Similar distinctions include
applied vs. basic research, engineering vs. science, and technology (breadly
defined} vs. science.

However, chapter 1 also explained that these two kinds of knowledge are inex-
tricably interrelated, and most instructional theorists find value in building both
kinds of knowledge, often simultanecusly. Dewey (1900} described design theory
as a “linking science” between learning theory and educational practice. Design
theory provides direct guidance for accomplishing one’s goals, but descriptive
theory provides an understanding or rationale for why that guidance works.
Theorists find that developing powerful means to accomplish a goal (design
theory) helps them to identify important causal dynamics (descriptive theory)
to study, and conversely that discovering important causal dynamics helps them
to identify more powerful means to accomplish one’s goals.

Therefore, we recommend that those who wish to contribute to knowledge
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about instruction (including practitioners as well as researchers) attempt to
build both kinds of knowledge simultaneously. Since much has been written
about how to build descriptive knowledge, we focus in this chapter on how to
build design knowledge.

2. What Framework Is Helpful for Building Instructional Theory?

Over the past decade there has been much debate about behaviorism, cogni-
tivism, and constructivism as theoretical frameworks for instructional theory.
This debate has generally had a positive impact on the development of the field.
However, the radical view that there is one best theoretical perspective has, in
our view, had a damaging effect on instructional theory, for it denies the multiple
perspectives that are so strongly advocated by constructivists. We have found that
all theoretical perspectives make some valuable contributions, or they would not
have a following. Holding multiple theoretical perspectives provides a practitio-
ner with a wide variety of instructional “tools” in their toolbox for dealing most
effectively with any given instructional situation they encounter.

In essence, we believe that eclecticism, an approach founded in multiple
perspectives, is the best approach. This is a functionalist view of design theory,
a view that advocates using whatever works (functions) best. This is also a con-
textual view of design theory, a view that recognizes that what works best wilk
vary from one situation to another. Therefore, we enthusiastically support the
use of funictional contextualism as a theoretical or even philosophical framework
to help in building instructional theory.

Functional contextualism provides “theoretical clarity and philosophical co-
hesion” (Fox, 2006, p. 6) for understanding instruction and instructional theory,
and therefore for building instructional theory. According to Reigeluth and An
(2006), it encourages us to focus on producing practical knowledge applicable to
similar situations and also provides a philosophical foundation and framework
for generating goal-oriented design theories. Functional contextualism is “well
suited to the needs of a goal-oriented discipline dedicated to improving the means
of fostering human learning and development” (Reigeluth & An, 2006, p. 52).

3. What Kinds of Research Are Needed to Build Each Kind of Knowledge?

Descriptive theory’s primary research concern is validity: how well do the descrip-
tions (usually of complex causal dynamics) match with reality? In contrast, design
theory’s primary research concern is preferability: which methods are better than
the known alternatives for accomplishing given goals under given conditions
(see chapter 1). Some students are likely to learn from almost any method of
instruction, no matter how poor, so the issue is not whether a method is “valid,”
but whether it is preferable to other known methods. This is why Richard Snow
(1977 ) characterized design theory as being concerned with usefulness, in con-
trast to descriptive theory’s concern with truthfulness.
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A key point is that design theory’s concern with preferability presents differ-
ent methodelogical challenges from descriptive theory’s concern with validity.
Since much has been written about research methods and methodological
challenges for building descriptive theory, we will focus here on methods and
challenges for building design theory. Here, the research question is not whether
a method works, but how well it works and how it can be made to work better.
Therefore, for design theory there are two major kinds of research that can be
done: research to prove and research to improve. Research to improve focuses on
knowledge to advance a given methods ability to achieve given goals under given
conditions. In contrast, research to prove focuses on knowledge to confirm that
a given method is of high quality, which can be assessed in either a relative or
absolute way. An absolute assessment of quality measures the method against a
standard, whereas a relative assessment measures it against the known alterna-
tives. Research to improve is exploratory or developmental, whereas research to
prove is confirmatory. The former is concerned with theory development, while
the latter is concerned with theory testing.

4. When Should One Use Research to Improve a Design Theory Rather than
Research to Prove a Design Theory?

Every design theory {or system, or technology, broadly defined) undergoes a
predictable pattern of development characterized by an “S curve” (Bransen,
1987): its effectiveness increases at an accelerating rate for a while, and then it
increases at a decelerating rate as it approaches its upper limit (see Figure 17.1).
Different theories (or systems) have different upper limits. When a method isin
its early stages of development (see Theory 2 at T1 in Figure 17.1), it is premature
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Figure 17.1 The S Gurves of Development for Two Instructional Theories
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to compare it with alternative methods that are at more advanced stages of de-
velopment (Theory 1 at T'1 in Figure 17.1}, because premature comparison can
result in abandoning further development that could have resulted in a method
superior to the alternatives.

Therefore, research to prove that one method is better than another should
generally be done only when the methods are at fairly similar, and advanced,
stages of development. Experimental designs are highly appropriate for this kind
of research. In contrast, research to improve a method or design theory is the
most productive kind of research when the method or theory is in the earlier
stages of its development {e.g., Theory 2 at T1 in Figure 17.1). Evaluation research
designs, especially formative research and other kinds of design-based research,
are highly appropriate for this kind of research. Therefore, an important need in
our field today is not just to work toward development of a common knowledge
base with a consistent terminology, but to continually improve that common
knowledge base through formative or design-based research.

In the remainder of this chapter we will describe various approaches for
developing instructional theories, followed by a description of design-based
research and formative research for continually improving such theories. Some
guidance for developing descriptive theories is offered by Eisenhardt (1989),
Lewis and Grimes {1999}, and Weick (1989).

Approaches to Building Design Theory

There is probably an infinite number of ways one can build instructional theory.
In this section, we discuss four approaches: data-based {or grounded), values-
based, methods-based, and practitioner-led theory construction. Then in the
following section, we discuss three research methods that are useful tools for
these approaches to theory construction.

1. Data-Based Theory Development

One of the most commeon approaches to developing design theory is to build it
inductively from data, based on what works well. This approach commonly uses a
research method called “grounded theory development” (Glaser & Strauss, 1967},
which is described in some detail in the next section. However, when the focus of
research is to improve rather than to prove, this data-based theory development
process should go beyond the grounded theory development guidance to observe,
and also try out different methods (or different variations on a method), revise
those methods based on formative data, and try them out again. Cycles of trial
and revision are key to research that is focused on improving a design theory of
any kind. Design-based research and formative research, which are also described
in some detail in the next section, are valuable research methods for doing this.
We offer the following general guidelines for data-based theory construction,
based on our experience with this approach at Indiana University.
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Identify Boundaries Start by identifying the boundaries for the instructional
theory. For what kinds of conditions is it intended {(kinds of content, jearners, and
learning environments)? For what conditions is it not intended? This restricts the
generality of the theory (see chapter 1). The data-based approach typically starts
with tight boundaries (a narrow range of conditions), and after achieving a high
level of usefulness for that domain, gradually broadens the boundaries and tests and
revises the methods and situationalities to accommodate the new conditions,

Observe What Methods Work and When Next, using the grounded theory
development method as a guide, you should observe some instruction that is tak-
ing place within the boundaries of your theory. The instruction may be designed
by someone else for their own purposes or by you for the express purpose of
developing your theory. The observations should identify which methods work
well (or the best), and if they don’t always work well, what situationalities infly-
ence when they work well. You should describe the methods in as much detail
as a typical practitioner would need to use them well. It may help to interview
the teacher afterwards to find out the thinking that guided his or her selection
and application of the methods.

Conduct Research to Improve Finally, it is time to look for ways to improve the
methods. Using formative research and other kinds of design-based research as
a guide, you should use observations and interviews to identify ways that the
methods could possibly be improved and to gain greater clarity on when (in
what situations) each should and should not be used.

2. Values-Based Theory Development

Values play a central role in design theories (see chapter 1), and they can play the
primary role in theory development. Values can guide the selection of learning
goals that the instructional theory will address. They can guide the choice of
some criteria for judging how good the methods are (effectiveness, efficiency,
and appeal}, identified as “priorities” in chapter 1. They can guide the choice
of other criteria for judging how good the methods are (philosophical point of
view). And they can guide the decisions about who will have the power to make
either the choices just listed or the choices that take place during the instruction
(see chapter 1). We have not been able to find much written about a values-based
theory development process, so we again offer some guidelines based on our

experience with this approach.
3. Identify Boundaries

Start by identifying the boundaries for the theory. For what kinds of conditions
is it intended (kinds of content, learners, and learning environments)? For what
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conditions is it not intended? This restricts the generality of the theory (see
chapter 1).

Identify Values Then identify the values you want th_e linlstruction to embody.
This should include values about learning goals (e.g., it s 1f.11‘1)ortant t? c.:levelop
learners’ ability to reflect on their learning process), plriormes {eg,itis more
important that the instruction be motivating thai“l efficient), methods (e.g., it is
important to provide a lot of support and scaffolding for the learner), and power
(e.g., it is important to provide Jearners with some control over both what to

learn and how to learn it) (see chapter 1).

Search for Methods Next, you should look for general apprloaches {called
imprecise methods in chapter 1) that embody those value‘?‘s. Dlont try to be very
detailed or precise at this point about the methods. Think in terms of broad
strokes, and try to prioritize the alternative methoc‘lsl based on how well they
embody the values and are appropriate for the conditions.

Elaborate the Methods Now the imprecise methods need. to bc? e?aborated to
greater precision. As described in chapter 1, this is done b‘y u{lentlfymg ( 1) parts
of each method; (2) kinds of each method or part; or (3) criteria for applying each
method. We recommend that this elaboration be done in cycle:“, that span tlhe fui}
range of parts of the method, beginning with relatively imprecise descriptions o
the method(s) and progressing to ever greater levels of precision. From a syste.ms
thinking perspective, each part of the method must be de'51g.ned in consuierai‘;m.n
of the other parts, so that all the parts will work synergistically. So generally it
is better if the level of precision for one part of the method does rfot get tog far
ahead of that of the other parts. Furthermore, whenever a method is bfroken mto
kinds of that method, those kinds are alternatives from wh.ich a demgnel.r must
choose. Therefore, you should identify the situationalities (51tuat1c?nal.var1abb'ies)
that represent the basis for choosing, so that you can formulate guidelines about
when and when not to use each kind.

Conduct Research to Improve Finally, it is time to see how well those 1‘1'11.3th0<:1:;f
work and identify ways to improve them. Formative research and other kinds o

design-based research are valuable tools for doing this.

4. Methods-Based Theory Development

Instructional methods are the most important part of any instruct.ional thleoryi
because the best selection and use of them is the purpose of an }nstructmga
theory (see chapter 1). Therefore, they can play the primary role in theory ei
velopment. To some extent, the methods-based theory development pro;ess
can be viewed as a hybrid between the values-based and data-based approaches,
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because the choice of a method as the starting point for your theory tends to
be based heavily of both values and experience. We have not been able to find
much written about a methods-based theory development process, so we offer
some guidelines based on our experience with this approach.

Select a General Method Start by selecting a general method or methods that
you think are likely to be important or useful. As just mentioned, this tends to
be strongly influenced by your values and experience. As with the values based

approach, don't try to be very detailed oz precise at this point about the methods.
Think in terms of broad strokes.

Identify Boundaries Then identify the boundaries for the theory, by trying to
imagine the situations {called preconditions) in which you would likely want
to use the general method—and trying to imagine the situations in which you

would likely not want to use it. The boundaries will fater need to be empirically
verified.

Elaborate the Method Now the imprecise methods need to be elaborated to
greater precision, in the same manner as described for the values-based ap-

proach, including the identification of situationalities whenever a method is
broken into kinds.

Conduct Research to Improve Finally, it is time to see how well those methods
work and identify ways to improve them. Again, formative research and other
kinds of design-based research are valuable tools for doing this.

5. Practitioner-Driven Theory Development

Those who use methods of instruction in their work can gain powerful insights
into what methods work well and when they work well. They intuitively develop
a theory of instruction based on their practice to guide their practice. However,
this is often tacit knowledge and is seldom shared with other practitioners or
researchers. This is a terrible waste of oppertunity to advance our collective
knowledge about how to create powerful instruction. ‘Therefore, we strongly
encourage all practitioners to contribute to our collective knowledge by using a
theory development approach such as the following.

Identify Boundaries Start by identifying the range of situations for which you
would like to offer instructional guidance. This may be as narrow as “teaching
algebra to ninth graders over the Internet” or as broad as “developing deep
understandings in children and adults”

Explicate Tacit Knowledge Next, imagine yourselfin a fairly common specific
situation—teaching a specific topic or skill to a specific learner or learners in a
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specific learning environment—within the boundaries of your theory. Go through
the process from beginning to end in your mind, and write dlowvn the metheds
at each stage of the process. Also, think if there are general principles that apply
more broadly to one particular stage of the process.

Elaborate the Methods Now elaborate those methods to greater precis.ion, in
the same manner as described for the values-based approach, inf:ludmg the
identification of situationalities whenever a method is broken i‘nto 1gnds, except
do so by continuing to imagine yourself in the same specific situation.

Broaden the Methods and Situations Imagine other situations (content', le arln-
ers, or learning environments) within the boundaries c?f your theory, an_d 1-dent1.fy
ways that the original methods should differ. Describe both the vanatllon.s in
methods and the situations that call for each variation. Elaborate those variations
in the same manner as for the initial methods.

Conduct Research to Improve Finally, it is time to test those methOfis and
identify ways to improve them. Again, formative research and other kinds of
design-based research are valuable tools for doing this.

6. Section Summary

In summary, there are many different ways to develop an instructionalll the.ory.
The four described here are the ones we have found most useful, but don't hesitate
to experiment and come up with your own approach. ThPTse f().ur approaches use
many of the same activities, but in different orders or with different fsmphases.
Selection of an approach should depend primarily on personal experiences and
preferences. For example, if you feel strongly that a philosophy or se_t of values
should influence your theory, then the values-based app:l'oach will tikely wo;k
best for you. If you like a particular method, then you will probably select the

‘Table 17.1 Four Approaches for Constructing Instructionaf Theory

Grounded Identify boundaries Observe what works and Do research
threool:y when to improve
the theor
development ¥
Values- Identify Identify Searchfor  Elaborate the Do research
based theory boundaries values methods methods iﬁ 1r:ﬁ}rove
e theor
development v
Methods Selecta Identify Elaborate the Do research
¢ A i
based theory general boundaries methods tE i.l:ll-lpr(}ve
t eor
development method e v
Theory devel- Identify Explicate Elaborate  Broaden the Do. research
opment for boundaries tacit the methods and  to improve
pl;actitioners knowledge  methods situations the theory
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methods-based approach. If you have a lot of experience teaching in a certain
area, then the practitioner approach should work best. And if vou don't have
much experience or many preconceptions about what the instruction should be
like, the inductive, grounded-theory approach will likely work best for you. Table
17.1 summarizes the main activities for these four approaches.

Approaches to Research on Design Theory

There are many research methods that can help you to build instructional theory.

In this section, we discuss three methods: grounded theory development, design-
based research, and formative research.

L. Grounded Theory Development

Grounded theory is a research methad developed by Barney Glaser and Anselm
Strauss that seeks to generate theory from empirical data through both inductive
and deductive reasoning processes. In grounded theory, the researcher constantly
compares conceptualized data and may also try to verify the hypotheses gener-
ated by constant comparisons of data (Glaser & Strauss, 1967). Grounded theory
is distinguished from other research methods in that it focuses on inductive
processes of theory development without formulating hypotheses in advance
(Glaser & Strauss, 1967; Patton, 2002).

With disagreement between Glaser and Strauss on how to do grounded theory

(Glaser, 1992; Strauss, 1987; Strauss & Corbin, 1990), two different approaches
have emerged.

Glaser’s Approach

According to Glaser, grounded theory is not a qualitative research method but a
general method that can use any kind of data (Glaser, 2001, 2003). His approach

highlights the “emergence” of conceptual hypotheses from empirical data. The
following are its major features.

No Preresearch Literature Review Glaser recommends that the researcher
refrain from conducting a preresearch literature review that may give precon-
ceptions about the study, and read the literature in the sorting stage treating it
as data to code. He insists that “there is a need not to review any of the literatuze
in the substantive area under study” (Glaser, 1992, p. 31).

Data Collection According to Glaser, all is data. The researcher can use any
kind of data that he or she encounters (Glaser, 2001). Even television shows or

informal chats with people can be used as data in grounded theory. Collected
data are recorded in field notes for data coding,
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Open Coding At the beginning of the study, the re.searchelr starts with .ope‘n
coding, conceptualizing written data in field notes line by llnc?. The codmg is
often done in the margin of the field notes. During open coding, substantive
codes (categories and properties) are developed ad hoc (Glaser, 1978).

Constant Comparison The researcher constantly compares conceptualized data
as he or she codes more data. In this process, coded data may be renamefi or
merged into new categories {Glaser & Strauss, 1967). The <.:0nstant coml_)anson
of data enables the generation of theory through systematic data analysis.

Selective Coding After identifying the core category, the researcher systemati-
cally relates it to other categories. In the selective 'codn.}g stage, the‘researche.r se-
lectively samples new data with the core category in mind (theorfauc.al sampllmg),
which is a deductive part of grounded theory {Glaser, 19?8}. Por' instructionat
theory, it is likely that the core category will be metho_ds of instruction, and othedr
categories are likely to include the situations in which the methods were use
and how well they worked.

Theoretical Coding Theoretical coding is applying a theoretical model to the
data. Glaser emphasizes that the theoretical model should not be fgrced Zut
emerge during the process of constantly comparing the data. Theoretical f €5
“conceptualize how the substantive codes may relate to each other as hy;foicl eses
to be integrated into a theory” (Glaser, 1978, p. 72}. For 1nstruc.t10n.a theory,
data about how well the methods worked might be used to offer guidelines about
which methods to use in which situations.

Theoretical Memoing Theoretical memoing is a continual process co_nductedf
in parallel with data collection, coding, and ana.lylsis. A memo is a ;r;‘{ce.Auplz—
some hypotheses the researcher has about categones_, proper_tles, an ht e1§ hfe

tionships {Glaser, 1998). For instructional theory, this could include ypob. eszs
about which methods should be combined and how they should be com ined,
unless there are direct data available to guide such syntheses of methods into

“package deals.”

Sorting and Writing Up Once the researcher has reached theoretical saturati;n;l
of the categories, he or she starts sorting memos. The sorted memos geneﬁa
theoretical outline that is close to the written grounded-theory product (Glaser,
1978). This would be the instructional theory in its full glory.

Strauss and Corbin’s Approach

Strauss and Corbin {1990) define grounded theory as “a qualiltative .reseagch
method that uses a systematic set of procedures to devel_op an mductlwelg e-
rived grounded theory about a phenomenon” (p. 24). This more specific focus
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is in contrast to Glaser’s view that grounded theory is not limited to the realm
of qualitative methods (Glaser, 2001, 2003}. Strauss and Corbin (1990) also
propose conducting a pre-research literature review to identify categories and
relate them in meaningful ways, mentioning that “ali kinds of literature can be

used before a research study is begun” (p. 56). The coding processes they suggest
are different from Glaser’s approach as well,

Open Coding The researcher identifies categories and their properties by exam-
ining field notes and other documents line by line or even word by word.

Axial Coding After open coding, the researcher conducts axial coding by mak-
ing explicit connections between categories and their properties.

Selective Coding Selective coding involves identifying the core category and
relating other categories to that core category. In the case of instructional theory,
the core category would likely be methods of instruction.

Tor axial coding, Strauss and Corbin provide a well-defined coding paradigm
which consists of “phenomena;” “causal conditions.” “context” “intervening
conditions,™ “action strategies,”” and “consequences™ (Strauss, 1987, p. 32).
The coding paradigm helps the researcher build an “axis” for generating theory
and “think systematically about data and to relate them in very complex ways”
(Strauss & Corbin, 1990, p. 99).

Glaser {1992) cautions researchers not to “force” categories on the data instead
of allowing them to “emerge” by using concepts such as “axial coding” and “cod-
ing paradigms” However, the coding paradigm might be most useful to novice
researchers who need clear guidance on how to structure data (Kelle, 2005).

These two approaches to grounded theory development (Glaser’s and Strauss
& Corbin’s) are useful tools for data-based theory development, particularly for
the “observe what works and when” stage of that process (see Table 17,1},

2. Design-Based Research (DBR)

DBR is "a systematic but flexible methodology aimed to improve educational
practices through iterative analysis, design, development, and implementa-
tion, based on collaboration among researchers and practitioners in real-world
settings, and leading to contextually-sensitive design principles and theories”
{Wang & Hannafin, 2005, pp. 6-7). We will describe the characteristics of DER,
principles that underlie it, and guidelines for conducting it.

3. Characteristics

DBR has the following characteristics:

L. Editors’ note: Equivalent to instructional situations in instrustional theory,
2. Editors' note: Equivalent to instructional methods.

3. Editors’ note: Bquivalent to learning outcomes and instructional outcomes.
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« Itis driven by theory and prior research (Cobb, Confrey, deSessa, Lehrer,
& Schauble, 2003; DBRC, 2003; Edelson, 2002; Wang & Hannafin, 2005).
DBR researchers seek to revise and refine the theory they selected at the

tset, and they draw on prior research.

. ?tljs pragmatic (}(fjobb et al., 2003; Collins, Joseph, & Bielaczyc, 2(‘)()%; DBRC,
2003; Reigeluth & Frick, 1999; Wang & Hanmafin, 2005). It.1s mten.éed
to refine both theory and practice, and the value of theory is appraised
by the extent to which principles and concepts of the theory inform and
improve practice.

. }irlzgrcollagomtive (Barab & Squire, 2004; Cabb et al., 2003; Collins et al,
2004; DBRC, 2003; Wang & Hannafin, 2005). DBR researchers col}aborate
and interact socially with practitioners in the design, implementation, and

alysis aspects of the research.

. ??is Zonteximl (Collins et al., 2004; DBRC, 2003; Wang & Hannafin, 2905).
DBR s conducted in real-world contexts rather than in 1abqra{or).f seftings.
Therefore, research results are connected with the authentic setting, Also,
guidance for applying generated principles is deve.loped. .

o It uses multiple dependent variables (Barab & Squire, 2904; CgHms .et al.,
2004). DBR involves multiple dependent variables, including climate
variables, outcome variables, and system variables. .

o It is integrative (Wang & Hannafin, 2005). DBR uses a variety of research
methods that “vary as new needs and issues emerge and the focus of the

h evolves” {p. 10).

. ;:Seiz;ils s;vsterr.!ati(cp and comprehensive documentation (Cobb ?t al., 200%;
Edelson, 2002; van den Akker, 1999). “To support the retrospective analysis
that is an essential element of design research, the design process must be
thoroughly and systematically documented” (Edelson, 2002, p. 116).

» Jt is iterative (Cobb et al., 2003; Collins et ak., 2004; DBRC, 20_03; Wang
& Hannafin, 2005). DBR processes are iterative cycleslof anz.ﬂ.yms, design,
implementation, and redesign. Formative evaluation is a critical element
in DBR (Edelson, 2002; Reigeluth & Frick, 1999; van den Akker? 1\5)99).4.

« Itisadaptive/flexible (Barab & Squire, 2004; Cobb etal., 2003; Collins, 2004;
DBRC, 2003; Edelson, 2002; Schwartz et al., 1999; Wang & Hannafin, 2005).
Initial design plans are revised when necessary, to _l'espond t? emergent
features of the setting. Although they should be flexibly adaPt1ve, designs
should also be consistent with important principles of learning.

« It seeks generalization (DBRC, 2003; Edelson, 2002; Wang & Haimnaﬁn,
2005). DBR researchers expand their focus beyond the current design gog
text to look for generalization to other contexts. Of course, some met. ods
and some causal relationships are situational—they do_ not generahz? to
other contexts. So a key to looking for generalization is to look for s1t.u~
ationalities (contextual factors that you think may restrict the gex.lera.hz-
ability). If none seem important, then you have a case for genf:ralhzatlofn.
If some seem important, then look for other methods {or variations of a




380 « Charles M. Reigeluth and Yun-fo An

method) or causal relationships that might be appropriate for the other

situations to which you might want to generalize, and try to extend your
research into those contexts.

4. Principles of DBR

Principles of DBR include the following (Wang & Hannafin, 2005):

Support design with research from the outset,

Set practical goals for theory development and develop an initial plan.
Conduct research in Tepresentative real-world settings.

Collaborate closely with participants,

Implement research methods systematically and purposefully.
Analyze data immediately, continucusly, and retrospectively.

Refine designs continually,

Document contextual influences with design principles.

Validate the generalizability of the design. (pp. 15-19)

WE N L W

5. Guidelines for Conducting DBR

Guidelines for conducting DBR include the following:

1. Identify a real-world problem (Cobb et al., 2003; Collins et al., 2004; DBRC,
2003; Wang & Hannafin, 2005).

2. Conduct a literature review and set theory development goals (Edelson,
2002; Wang & Hannafin, 2005). Adopt, adapt, or initiate a theory about
learning and teaching, and clarify the theoretical infent.

3. Develop a collaborative partnership with practitioners (Barab & Squire,
2004; Cobb et al, 2003; Collins et al., 2004; DBRC, 2003; Wang & Han-
nafin, 2005).

4. Identify dependent and independent variables (Collins et al,, 2004), Try
to identify all the variables that affect any dependent variables of interest,
rather than controlling them.

5. Develop an initial research plan (Wang & Hannafin, 2005).

6. Design, develop, and implement a design in one or more real-world set-
tings {Collins et al., 2004; DBRC, 2003; Wang & Hannafin, 2005).

7. Generate a comprehensive and systematic record of the design process
{Cobb et al., 2003; Edelson, 2002; van den Akker, 1999),

8. Collect data from multiple sources (Cobb et al.,, 2003 Wang & Harnafin,
2005). Use multiple methods, including observations, interviews, surveys,
and document analysis.

9. Analyze data and evaluate the design (Wang & Hannafin, 2005). Conduct
data analysis simultaneously with data collection and coding to improve
the design and to address theory-generation goals.
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10. Revise and refine the design {Collins et al,, 2004; DBRC, 2003; Wang &
2005). .
1L i‘j:;?: f‘i;le ;)r(;c)esses of analysis, design, implementation, anc;{ :edes;g;
{Cobb et al., 2003; Collins et al,, 2004; DBRC, 2003; Wang & Hannafin,
12. ii{l?)i)r.t the results. Collins et al. (2004) suggest that there should be the
following five sections:
a. Goals and elements of the design.
b. Settings where implemented.
¢. Description of each phase.
d. Qutcomes found.
e. Lessons learned.

‘Wang and Hannafin (2005) suggest that DBR reports should generally in-

clude:

Purpose and goals

Design framework

Design setting and processes
. Outcomes
. Design principles

oo TR

5]

Design-based research is well suited for the last activity in each of the four
approaches for constructing instructional theory shown in Table 17.1.

6. Formative Research

Formative research is a kind of developmental research or design-based rese:rch
i i , of
that is intended to improve three things: a particular case C(llzirodu_ct; eviz;leory
i riptive
inati i theory related to that case, and desc
combination), an instructional : : five theory
i i . Its primary focus is on improving,
related to the instructional theory. on IMprOving, Haher
i be used to develop a new design theory
than on proving. It can also g eory nsteuc o
i i isti ign theory. Tt follows a case study app !
improving an existing desig : uly approach and uses
i i i Tt is well suited to functional co s
formative evaluation techniques. etior pp—
i three things {case, design theory, an
it explores how to make those g5 (cz : : e
theoi)y) function better and it explores situational variables that influence h
well they work. ' . ‘ . |
The znderlying logic of formative research is that if a case is deigned using
i e the case may
i i ays one can find to improv
an instructional theory, whatever w _ prove the case may
i i i the instructional theory. Furthermore,
illuminate ways to improve thern ne
learns about ways to improve the case and theory should illuminate the caw
dynamics (descriptive theory) that underlie those improventents.
The major elements of formative research include:
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observing the instruction and interviewing the participants (learners
and teachers) to identify strengths (what should not be changed), weak-
nesses (what should be changed), and improvements (what changes should
be made) for the instruction,

repeating the observations and interviews for each specific finding to test
its trustworthiness and generalizability across different learners and dif-
ferent parts of the instruction {content, teachers, etc.),

looking for variations in how well a method works; and, where there are
important variations, exploring what situationalities may account for
those variations,

implementing potential improvements in the case as soon as possible, to
test them in a similar manner,

asking “why” questions in the interviews to gain insights into the causal
dynamics that underlie the effects of different methods in different situ-
ations,

suggesting potential improvements for the methods and situationalities in
the instructional theory, based on your findings in the case, and
stiggesting potential improvements for the causal relationships in the de-
scriptive theories that are related to the instructional theory.

Reigeluth and Frick (1999, chapter 26-Vol. 2), offer considerable guidance
about how to conduct formative research: They report that the methodological
procedures vary depending on whether the case is designed (based on an in-
structional theory) or is “naturalistic” (not designed based on an instructional
theory). Furthermore, for naturalistic cases, the methodology varies depending
on whether the observation is conducted during or after the case. This results in
three major types of formative research studies:

1. Designed cases, in which the theory is intentionally instantiated for the
research.

2. Invivo naturalistic cases, in which the formative evaluation of the instan-
tiation is done during its application.

3. Post facto naturalistic cases, in which the formative evaluation of the in-
stantiation is done after its application.

Table 17.2 Kinds of Formative Research Studies

For an Existing Theory For a New Theory
Designed Case Designed case for an existing theory Designed case far a new theory
In Vivo In vivo naturalistic case for an In vive naturalistic case for a new
Naturalistic Case  existing theory theory
Post Facto Post facto naturalistic case for an Post facto naturalistic case for a

Naturalistic Case existing theory new theory
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Within each of these types of formative research studies, the metl}odological
process also varies depending on whether the study is iptendf&d _to improve an
existing theory or to develop a new theory, resulting in six V?natmns (see Table
17.2). Foliowing is a brief summary of Reigeluth and Frick’s methedology for
each.

Designed Case to Improve an Existing Theory o .

1. Select a design theory. Begin by selecting an existing design theory that
needs improvement, N

2. Design an instance of the theory. Select a situation that. fits within the gETleral
class of situations to which that design theory applies, and then design a
specific application of the design theory (the case). '

3. Collect and analyze descriptive and formative data on the instance. Qonduct
a formative evaluation of the design instance focusing on how to improve
the case and on understanding the causal dynamics in it, Three techmgues
are useful for collecting the descriptive and formative data: observations,
documents, and interviews. Conduct data analysis during the data collec-

i rocess.

4. Ezfii the instance. Make revisions in the instance of the design theory
based on the formative data. N )

5. Repeat the data collection and revision cycle. Several add1t1ogal_rounds 0
data collection, analysis, and revision are recommended. It is important
to systematically vary what situationalities you can from round to round,
within the boundaries of the theory. . . o

6. Offer tentative revisions for the theory. Hypothesize an improved design
theory based on your research findings.

Designed Case to Develop a New Theory . . _

1. Create a case that helps generafe the design theory. Begin b.y selecting a
situation that fits within the general class of situations to which your new
design theory is expected to apply. Then design a case for that situation,
using experience, intuition, and trial and error. As you develop the case,
you should develop a tentative design theory in parallel (methods, plus
guidelines for when to use each). . .

2. Collect and analyze descriptive and formative data on the instance. (Same
as above)

3. Revise the instance. (Same as above)

. Repeat the data collection and revision cycle. {Same as above) ‘ .

5. Fully develop your tentative theory. Revise and elaborate the tentative design

theory based on your research findings.

isti isting Theor
Naturalistic Case to Improve an Existing y . .
1. Select a design theory. Begin by selecting an existing design theory that

needs to be improved.
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2. Select a case. Instead of creating an instance or case, select a case that is
about to begin (for an in vivo study) or a case that has been completed
(for a post facto study). The case should be in a situation that fits within
the general class of situations to which the theory applies.

3. Collect and analyze descriptive and formative data on the case, There are
three major kinds of data to be collected, based on the presence and absence
of elements in the theory and in the case: (a) elements that are present in
both the theory and the case; (b) elements that are present in the theory
but absent in the case; and (c) elements that are absent in the theory but
present in the case. These three kinds of data can be collected through
observations, interviews, and documents.

4. Offer tentative revisions for the theory. Hypothesize an improved design
theory based on your research findings.

Naturalistic Case to Develop a New Theory
L. Select a case. (Same as above)

2. Collect and analyze descriptive and formative data on the case. Use grounded
theory techniques (either Glaser’s or Straus and Corbins) to study the
case and identify instructional methods—and situationalities when pos-
sible. You should rely heavily on intuition, experience, and knowledge of
relevant descriptive theory to form categories for methods and situation-
alities. However, you should go beyond such descriptive data to identify
participants’ suggestions (through interviews) for ways of improving the
methods and their situationalities (if any).

3. Fully develop your tentative theory. Revise and elaborate vour tentative
design theory based on the research findings.

Given that the primary purpose of formative research is to i mprove rather than
to prove, it is ideally suited for the last activity in each of the four approaches for
constructing instructional theory shown in Table 17.1,

Conclusion

In this chapter, we began by discussing what kinds of knowledge need to be
built, and we concluded that design theory is most useful to practitioners but
descriptive theory is also useful. Second, we described how the “paradigm wars”
have been counterproductive for instructional theory and advocated the use
of functional contextualism as a helpful framework for building instructional
theory. Third, we identified two major kinds of research for design theory:
research to prove (confirmatory) and research to improve (exploratory). For
both, preferability (usefulness) should replace validity (truthfulness) as the most
important research criterion. Fourth, we described the “S curve” of development
for instructional theories and argued that research to prove should only be done
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when a theory has approached its upper limit, Otherwise, research to improve
i ry is far more valuable.

’ d?ﬁiz E\}: Ze};cribe& four approaches that can be used to build .d(.esign th(—“fory:
(1) data-based; (2) values-based; (3) methods-based; and (4) Pract1t10ner—dr1ven;
and we encouraged readers to experiment and develop t?lelr own approaches.
Finally, we described three research methods for developing design theory: (1)
grounded theory development; (2) design-based research; and (3) formative
research. . .

We would like to close by recommending to all who build instructional theory
that you place your work in the context of the growing common knowledge base
about instruction in an effort to continually improve that commen knowledge
base. Show where and how it fits and what unique contributions it ma1.<es that
have not been offered by other theorists. And try to use existing termmlology
whenever the meaning is the same as yours. This will make }ife much easier for
practitioners, graduate siudents, and researchers, and it will help our field to
advance beyond the early stages of development.
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