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Abstract

With most academic instructional design and technology (IDT) degree programs located
within education units in higher education, teacher education is a focal point for research on
the classroom teacher as instructional designer and implementer of technology in K-12.
Further, teacher education serves as a locus for modelling and testing theory-based teaching
practice arising from the discipline. This review examines the historical foundations
and recent scholarship in teacher education from an instructional design and technology
perspective in US and international contexts, providing a lens to the issues of theory versus
practice and evolving research paradigms. Research areas reviewed include teacher thinking
and planning, novice versus expert teacher differences, the use of systematic instructional
design in classroom practices, and the teacher as designer of instructional materials.
Changing research approaches and constructivist philosophies have widened the under-
standing of teacher instructional planning and action from earlier process—product causa-
tion to a more complex, situated view of practice. From an examination of the uneasy
relationship between the two disciplines, prospects for future cooperation and research are
explored in terms of theory building, impacts on training, debates on the nature of design
practice, and potential for shaping educational reform efforts.

Keywords

Teacher education * Preservice teachers ® Lesson planning * Instructional systems design

Introduction

For over half a century, scholars in instructional design and
technology (IDT) have proposed that the field has significant
contributions to make to improving public education, argu-
ing that creating more efficient and effective instruction
could result from application of evidence-based principles
and processes of instructional design (ID) widely used in
other organizational settings. The education of classroom
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teachers has historically been proposed as a mechanism for
school improvement by increasing teachers’ skills in designing
“instructional materials and programs” (Salisbury, 1987, p. 3).
Among the approaches to introducing ID in teacher educa-
tion are graduate programs in IDT in the USA which com-
monly require instructional design courses taken by teachers
and preservice teacher technology courses that include ID.
The use of textbooks on lesson planning based on instructional
design written specifically for teachers has a long tradition
(Carr-Chelman, 2011; Reiser & Dick, 1996; Shambaugh &
Magliaro, 2006). While much of the literature on instructional
design and schools originates in the USA, reformers in other
nations have also looked to ID as a way to understand and
impact teaching practice as is detailed below.

The “teacher as designer” role is one that Norton and her
coauthors (2009) observe is fundamental but less visible than
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that of the school teacher directing classroom instruction and

interacting with students.
The teacher as designer recognizes the centrality of planning,
structuring, provisioning, and orchestrating learning. While the
role of designer may be the least observed and recognized
teacher role, the intellectual analysis of construction of learning
opportunities for students underpins all robust and worthwhile
K-12 learning opportunities.... Thus, teachers are and ought to
be designers. And they must come to understand that they are
designers and learn theories and principles that guide their ability
to create designs that promote opportunities to learn. (p. 53)

Studies on what teachers do in their classrooms and why
in relation to the design and implementation of instruction
have been shaped by larger trends in educational research,
including changing epistemologies, acceptance of a wider
range of research methods, new understandings of learning
in cognitive psychology, and the differing purposes of the
researcher(s) conducting the study (Lagemann, 2000; Rosiek
& Atkinson, 2005; Willis, 2008; Zeichner, 1999). Parallel
areas of current concern such as practice versus theory,
expertise, training, and school reform underscore research
directions by which both teacher education and IDT might
benefit through greater cross-disciplinary efforts.

In the following review, the focus is on instructional design
in teaching in primary and secondary schools, and on teacher
education as the context in which teachers are trained in instruc-
tional planning and implementation both initially and through
graduate and professional development programs. The chapter
highlights instructional design scholarship within an explicit
instructional context—one that represents the largest formal
educational endeavor in the world. While the studies in this
chapter are international in scope, the review is limited to works
published in English and therefore may not fully cover unique
efforts in non-English speaking locales. In addition, numerous
studies are published on technology in schools, but these are
reported only when the research involves design of instruction
more generally. Other chapters in this Handbook cover schools
and technology integration in greater detail.

Research on Teacher Thinking and Planning

Just as instructional systems design grew from a period of
increased emphasis on rational and scientifically based
approaches in education to produce efficient and effective
instruction, instructional planning in schools took a similar
approach primarily based on objectives-first lesson planning
as proposed by Robert W. Tyler in the 1940s and 1950s
(Friesen, 2010; Molenda, 2009; Reiser, 2001; Wiburg, 1995).
While early systematic ID frameworks and models were
being explored by Robert Gagne and others in the 1960s,
public schools widely adopted the related cognitively inspired
mastery-based learning of the Madeline Hunter method
(Hunter, 1967; Schrock & Byrd, 1987). Concerns with the
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Hunter method emerged when studies in the late 1970s found
that teachers using it for lesson planning were no more effec-
tive or perhaps even less effective than those who did not use
the Hunter method (Hunter, 1985; Slavin, 1989). Further,
the findings were accompanied by widespread complaints
from teachers about the time and effort this method required
when dictated by school administrators, so the Hunter
method faded from use. Despite decreased support by the
educational establishment, the Hunter objectives-first model
continued to be taught in some teacher education programs
into the 1990s and recent texts on its use remain in print
(Hunter & Hunter, 2004; Marzano, 2007).

Process-Product Research Foundations
for Classroom Studies

Research on teaching into the 1970s was dominated by the
“process—product” approach of attempting to identify char-
acteristics such as training background and use of particular
instructional techniques of expert teachers who produced high
levels of student achievement (Borko & Shavelson, 1990).
Based in a positivistic research tradition, the studies were
focused on measurable variables, including observational
data from objective outside observers counting particular
instructional actions, along with demographic statistics such
as gender, education, age, years of teaching, and other traits
directly related to the teacher. Environmental and student
characteristics were uncommon considerations in these stud-
ies which focused on teacher behavior and background and
often examined teaching in laboratory or simulated settings.
Underlying such studies are assumptions about the central
role of the teacher in classrooms and a transmission model
of instruction in which the teacher is the primary purveyor of
learning. Understanding what teachers do in classrooms was
therefore viewed as the prime causal determinant of the
potential for students to accomplish content learning and
the context for how planning is designed and implemented.
As Cohen, Raudenbush, and Ball (2003) note, this type of
causative study focused solely on teachers continues at
present pushed by policy-makers seeking ready solutions to
the complex problems of school reform, and is further con-
founded by an assumption that presence of resources is
equivalent to classroom use.

Examples of research on teacher planning and design of
instruction from the early process—product period include
studies by Taylor (1970), who examined course plans from
over 250 British secondary teachers, and Zahorik (1975),
who studied teachers from a US urban area. Other studies
employed experimental methods, setting various treatment
conditions to see how planning was conducted (Zahorik,
1970). Common to these studies were findings that neither
objectives nor assessment were foremost considerations in
planning by school teachers despite the then prevalent rational,
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objectives-first models such as those of Tylor or Hunter
(Molenda, 2009). While the foundations of such process—
product studies are no longer as central in educational
research design, some conclusions have been reconfirmed
through more recent studies described further below. These
include nonuse in practice of commonly accepted formal
planning models and high variability among teachers in plan-
ning approaches.

The Interpretive and Cognitive Shift in Research

The 1970s were a period of concentrated political and scholarly
questioning of the rational, technical and scientific paradigm
of progress, with new views of education evolving that pro-
moted emergence, deconstruction, and contextualism as
themes of inquiry. This allowed fresh perspectives about the
art of teaching as well as promoted the expansion of more
naturalistic and interpretive methods in education research.
The outcome of this fomentation and reexamination of edu-
cational practice was a more nuanced examination of teach-
ing and learning along with expanded tools and methods for
research (Blumenfeld, Marx, Patrick, Krajick, & Soloway,
1997; Borko, Liston, & Whitcomb, 2007; Lagemann, 2000;
Willis, 2008; Zeichner, 1999). In particular, researchers
shifted from observable characteristics to psychological
frames attempting to evoke how teachers thought about
teaching, planning and classroom strategies, and how this
promoted or constrained their instructional practices (Borko
& Shavelson, 1990). As Shavelson and Stern (1981) noted, a
practical purpose of such studies was to understand teacher
thinking as a way to empirically establish the nature of pro-
fessional practice and find ways to increase the number of
expert teachers. Areas of research focus included the impact
of tacit models, beliefs, attitudes, and professional and prac-
tical knowledge in instructional decision-making.

While the handful of initial studies on teacher thinking in
the 1970s continued to be influenced by the process—product
paradigm using correlative or experimental designs (Peterson
& Clark, 1978; Peterson, Marx, & Clark, 1978), later
influential studies on the topic such as those by Yinger (1979,
1980) and McCutcheon (1980) took a qualitative approach,
using case studies in classroom settings involving small
numbers of teachers. These more intensive investigations
included multiple methods such as studying teachers over
time and applying stimulated recall and “think-aloud” or
process-tracing sessions in reviewing instructional actions in
addition to observation, interviews, and content analysis of
written documents like classroom materials, planbooks, and
teacher journals. Central to the findings on teacher thinking
related to instructional planning and action were:

e Teachers did not follow rational or systematic planning
models they may have learned in teacher education or
through professional development.
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e Much planning occurred mentally rather than on paper.

e Objectives are rarely a focus of planning while student
needs and activities are a more common starting point.

e Curriculum materials are consulted for new ideas and
strategies, but also serve as constraints based on resource
availability and district mandates.

e Planning is a multistage process involving yearly, unit,
weekly, and daily plans.

e Planning is more a general idea of what will happen when
implemented in the classroom, with implementation
shaped by a teacher’s understanding and anticipation of
the response of students in the classroom at any given
time (Borko, Roberts, & Shavelson, 2008; Borko &
Shavelson, 1990).

From initial descriptive studies, researchers increasingly
applied concepts from cognitive psychology to develop a
model of teacher thinking based on teacher’s personal
implicit theories or mental schema founded on professional
beliefs, values, knowledge, and experiences through which
teacher classroom action was shaped. Teaching involves a
longer-term “preactive” or planning stage, and an “interactive”
or enactment stage that involves applying preplans and
schemas in the immediacy of classroom actions (Clark &
Yinger, 1977; Yinger, 1979, 1980). In particular, Yinger pro-
posed that teacher decision-making is premised on creating
routines to deal with the complexity and uncertainty of class-
room teaching. These routines serve to establish particular
patterns of instruction and classroom management that allow
a level of predictability. Yinger applied the term “automatic-
ity” in referring to the way teachers are able to apply their
implicit or tacit theories without much conscious thought,
thus avoiding overload on a teacher’s cognitive processing.
Further, Calderhead (1981a) contended that much teacher
classroom practice is routinized or rule-based, applying
heuristics in response to students so that teacher action is as
much managerial as instructionally focused. A number of
major reviews on teacher thinking summarize these studies
in greater detail (Ben-Peretz, 2011; Blumenfeld et al., 1997;
Borko & Shavelson, 1990; Calderhead, 1981b; Clark &
Yinger, 1977; Fang, 1996; Raths & McAninch, 2003;
Shavelson & Stern, 1981).

Recent Approaches

The studies on teacher thinking continue into the present,
bringing newer tools along with research methods from out-
side education that have gained increased acceptance among
educational scholars. For example, Gill and Hoffman (2009)
applied discourse analysis of teacher meetings as a method
to overcome some of the concerns about using primarily
retrospective self-reporting in previous studies of teacher
planning. Luehmann (2008) analyzed teacher blogs as a way
to approach teacher thinking over time. In a related study,
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Power (2009) used autoethnography as a way to explore the
relationship between higher education faculty at a Canadian
university and an instructional designer to suggest the issues
that hinder use of ID models in education.
That instructional design has become equated, at least in the
minds of some, with a form of insidious influence geared to
mass produce educational outcomes must be recognized as a
failure of the ID field and its proponents to establish its relevance

and clearly reveal its usefulness to a critical and discerning
population. (p. 3)

Design-based and developmental perspectives are also
playing a role, reflecting trends in some segments of IDT to
apply recent concepts from cognitive psychology and the
neurosciences to learning and teaching scholarship
(Blumenfeld et al., 1997). Rather than prescriptive theory as
is foundational for ID, this iterative constructivist tradition
comprises thinking in context, is learner-centered and inclu-
sive of global and societal issues, and focuses on concrete
experiences and personal views. However, Ben-Peretz
(2011) notes that there is insufficient attention in recent
studies to the links between teacher thinking to student out-
comes and examining how knowledge is learned. Others
have suggested the need for an increased understanding of
the development of teacher knowledge and mental models.
For example, Rimm-Kaufman, and Hamre (2010) proposed
that a developmental psychological view of teacher profes-
sional trajectories would be a better basis for constructing
professional development and changes in thinking over the
career of a teacher. A related recommendation was to
increase attention to teacher narratives in research studies to
elucidate patterns in individual professional growth and
teacher knowledge (Davis, Beyer, Forbes, & Stevens, 2011;
Marcos & Tillema, 2006). A number of researchers have
promoted greater teacher voice and self-study as approaches
to enhance understanding of thinking and instructional
dynamics (Cochran-Smith & Lytle, 1990; Loughran, 2007;
Zeichner, 2007).

As scholars are reexamining research underlying teacher
education in the light of such findings, researchers urge more
careful and considered evidentiary reporting, a mix of meth-
ods that acknowledges the strength of experimental and
interpretive approaches, and focus on the instructional inter-
actions among teachers and students in which teachers are
not the sole determinant of outcomes (Ball & Forzani, 2009;
Borko et al., 2007; Cohen et al., 2003; Lin, Wang, Klecka,
Odell, & Spalding, 2010). A provocative outcome from such
reexamination is an acknowledgement of the strength of
findings from and purposes of the earlier process—product
research while also excoriating the limitations of these stud-
ies in terms of weak constructs and poorly conceptualized,
unilinear causal chains. Rather than reject such studies, these
scholars argue for more complementary efforts among quan-
titative and qualitative traditions to improve constructs,
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understanding of the situated nature of teaching and learning,
and more powerful theory and results that can impact teacher
education and school reform efforts.

Novice Versus Expert Planning

As studies elucidating the complexities of classroom teacher
thinking about planning and instruction increased, new
interest grew in examining the differences between novice
and experienced teachers. This research is seen as a means
of improving teacher education programs in higher educa-
tion as well as professional development to support practitio-
ners in the field (Ropo, 2004). Particularly influential in the
framing of these studies is the work of Schon (1983) on the
reflective and practice-based nature of professionalism,
increasingly enhanced from an educational perspective by
the writings of Shulman (1986, 1987) on teacher professional
knowledge. In addition, these studies are rooted in psychol-
ogy and research on learning differences between novices
and experienced individuals emerging from examination of
other professions (Boshuizen, Bromme, & Gruber, 2004;
Bransford, Brown, & Cocking, 2000), as well as concepts
emerging from constructivist epistemology including situ-
ated learning, cognitive apprenticeship, and communities of
inquiry (Blumenfeld et al., 1997).

Several major emphases came out of novice—expert stud-
ies of preservice, beginning, and experienced teachers, many
paralleling findings in studies of expertise in arenas outside
of teaching (Grossman et al., 2009), including those of
novice and experienced professional designers (see Tracey,
this volume). First, students entering teacher education come
with very strong beliefs and mental models about education
from their many years in schools, and changing these through
courses in higher education was shown to be difficult (Alger,
2009; Knobloch & Hoop, 2005; Richardson, 2003). Research
taking a critical theory perspective indicated that such pre-
conceptions could have negative impacts in teacher—student
interactions in the classroom and impede student learning
(Cook-Sather & Youens, 2007; Stillman, 2011). As ideas
shifted from transmission models of learning to more situ-
ated perspectives, greater emphasis was placed on emergent
classroom behaviors with teacher knowledge, beliefs, and
attitudes being conditional, continually learned, and flexibly
applied in response to classroom interactions and constraints
(John, 1991, 2006; Jonassen, Cernusca, & Ionas, 2007)

In relation to classroom practice, preservice teachers typi-
cally are able to identify fewer instructional strategies
(Brown, 2010; Graham, Burgoyne, & Borup, 2010; Sato,
Akita, & Iwakawa, 1993) and develop more factual but less
flexible lesson plans (So & Watkins, 2005). By contrast,
experts are more sensitive to learner variations, classroom
interactions and characteristics of task situations, identify



73 Teacher Education

problem parameters more rapidly, and spend more time on
analysis while producing better solutions to problems (Elliott,
Stemler, Sternberg, Grigorenko, & Hoffman, 2011; Ropo,
2004). In a multicountry study examining general pedagogi-
cal knowledge of preservice teachers at three points from
initiation of the teacher education process to teaching intern-
ship, the researchers found distinct differences in focus
among students from the countries studied: teaching meth-
ods and didactics in Germany; assessment in the USA; and
cognition and content in South Korea and Taiwan (Blomeke
etal., 2008). Across all countries, there were high effect sizes
indicating the positive impacts of teacher education, particu-
larly on lesson goals, decreases in feasibility concerns,
increased use of technical terms, and more attention to affec-
tive and motivational instructional goals.

When hired into beginning teaching, new teachers strug-
gle with establishing routines, focus more on classroom
management, contextualize problems in terms of self, and
have difficulty in the issues of hierarchical planning linked to
overall curriculum, forcing planning into a daily cycle of
activities with limited attention to longer-term learner goals
and responses to individual learners (Alger, 2009; Liston,
Whitcomb, & Borko, 2006; Sardo-Brown, 1993; Shoham,
Penso, & Shiloah, 2003). When research on planning focuses
on experienced teachers, findings indicate practicing teach-
ers do not follow the models taught in their teacher education
programs, even when these are reinforced in continuing pro-
fessional development or enhanced in graduate-level teacher
education programs (Cross, 2009; Knobloch & Hoop, 2005;
Lloyd, 2007; Sardo-Brown, 1990). Yet surveys show that
experienced teachers continue to promote the teaching of
formal planning methods in teacher education even though
they do not personally apply such models (Borko &
Shavelson, 1990; Westerman, 1991).

What About Instructional Design for Teachers?

Given the important role of planning and design in teaching,
IDT has continually seemed poised to make significant con-
tributions to teacher education (Carr-Chelman, 2011; Flouris,
1988; Reiser & Dick, 1996; Shambaugh & Magliaro, 2006;
Willis, Thompson, & Sadera, 1999). Despite the fact that
most IDT programs are housed in schools, departments or
colleges of education where teachers are prepared, the rela-
tionship between teacher education and the field of instruc-
tional design and technology has often been contentious as
well as poorly defined. Critics have raised concerns includ-
ing differing goals, strategies, resource requirements, and
limited perspectives that are incompatible with school-level
teaching and learning (John, 2006; Martin & Clemente,
1990; Oser & Baeriswyl, 2001). Burkman (1987) noted the
chasm in the USA over 30 years ago, reporting on surveys of
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education leaders and analysis of content in educational psy-
chology textbooks, concluding instructional design skills
were covered spottily and inconsistently in teacher education
programs. Multiple authors pointed to the growth of empha-
sis on the reflective practitioner over technical skills and
educator rejection of rational ends-means planning (Earle,
1998; Martin & Clemente, 1990; Schneider, 2010; Schrock
& Byrd, 1987; Snelbecker, 1987), making any inroads into
teacher education challenging. In parts of Europe, the empir-
ical foundation of didactics grew as a reform tradition and ID
was generally ignored as an instructional theory (Oser &
Baeriswyl, 2001; Seel & Dijkstra, 1997).

Empirical studies have examined impacts of instructional
design on teacher planning and instruction since the 1980s,
moving beyond earlier traditions focused on audiovisual and
instructional materials in schools, and in conjunction with
the adoption by the Association of Educational and
Communications Technology (AECT) of a definition of the
field emphasizing design. These studies have taken two pri-
mary routes: what happens when teachers learn instructional
design in terms of their planning processes, and closely
related but different, how does instructional design relate to
the application and use of instructional technologies by
teachers (see next section).

A handful of studies on teachers’ uses of systematic plan-
ning appeared in the 1980s but studies of more classic ID
understanding and application by teachers grew in the 1990s.
B. Martin (1990) elaborated on results from earlier teacher
planning studies using an instructional design lens, examin-
ing the differences between long-range and daily planning,
written versus mental planning, and the application of
planned strategies in contrast to implementation in daily
classroom activities. She found that when looking at teach-
ers’ long-term plans, objectives played a more central role
than indicated in earlier studies, often influenced by district-
provided curriculum guides. Although the study included five
teachers trained in instructional design and five without formal
training, there was little difference in the plans they submitted
as part of the research, with four of the five non-ID trained
teachers having “at least a rudimentary knowledge of ISD
even if they did not know it by that name.” One of the non-ISD
trained teacher participants stated, “[ISD] seems like common
practice to me” (p. 69). In conclusion, Martin writes,

It is important to remember that teaching is not instructional

design, but rather a complex host of other behaviors, skills, and

attitudes. Given this caveat, the use of instructional design may

be an exceptionally useful tool for teachers to incorporate into

their repertoire of teaching behaviors. A quote from one [ID

trained] teacher is especially germane as she cautions us to take

into account what teaching is and to keep instructional design

flexible in this setting. ‘I would hate to see lessons so rigidly
planned that any spontaneity is discouraged.” (p. 72)

Moallem and Earle (Earle, 1996; Moallem, 1998; Moallem
& Applefield, 1997; Moallem & Earle, 1998) provided the
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most detailed studies of teacher planning practices in rela-
tion to ID principles, including an intensive 3-year study of a
beginning elementary teacher and a similar ethnographic
study of an expert teacher. These researchers argued that the
highly contextualized, reflective and social way of thinking
about instruction of classroom teachers studies provided a
stark contrast with the rational, technical and prescriptive
process of ID, leading to the need for different instructional
design models before there would be meaningful impact in
schools. Young, Reiser, and Dick (1998) examined the plan-
ning processes of nine expert teachers, comparing their prac-
tices to that found in the Reiser and Dick textbook for
teachers (Reiser & Dick, 1996). Despite finding little evi-
dence of systematic planning practice, the authors proposed
that ID training provides a solid foundation for novices to
develop a personal planning style and coherent process of
design. The ID-related teacher studies were complementary
to findings of the teacher-thinking research summarized
above, but also showed that approaching studies from an
instructional design perspective provided a useful frame
within which to examine decision-making, instructional
strategies, and complex classroom realities.

Earle (1998) reviewed the debate on the potential of ID
for schools, noting that research suggested some ID princi-
ples are used by teachers. At the same time, he suggested the
empirical evidence from teacher thinking studies showed
that existing models were inappropriate for the way teachers
work, with a need “to bridge the gap between the theory of
instructional design and the practice of teaching, developing
practical models and principles to reach our common goal of
enhancing teaching and learning” (p. 43). Among the findings
Earle highlighted resulting from studies related to instruc-
tional design:

e Teachers implicitly apply ID principles but do not employ
a classic ID model.

e ID can be taught successfully to preservice teachers. One
course is insufficient, but does enhance perceptions about
what is important in teacher planning.

¢ Teacher mental models differ from classic ID models, and
there is a need for a common technical language of
instruction as well as validation of the scientific basis of
instruction.

In the USA, the past 10 years have seen different empha-
ses in the relation of IDT to teacher education, in part because
of increased grant funding in the areas of technology, math-
ematics and science, as well as state and federal mandates for
standards and content testing in K-12 schools. In general, the
findings of the earlier studies remain unchallenged. Research
has continued on mental models as used by professional and
beginner instructional designers (see Tracey, this volume),
while a number of studies of teachers have examined teacher
thinking in relation to technology (Ertmer & Ottenbreit-
Leftwich, 2010; Graham et al., 2010; Mitchem, Wells, &
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Wells, 2003; Palak & Walls, 2009; Sang, Valcke, Braak, &
Tondeur, 2010).

More recent studies that examined outcomes of teaching
teachers formal ID models and frameworks have primarily
occurred outside the USA, where ID instruction has been
applied as part of a reform effort to improve teaching prac-
tice (Altun & Biiyiikduman, 2007; Alzand, 2010; Konings,
Brand-Gruwel, & van Merriénboer, 2010; Krull, Oras, &
Pikksaar, 2010; Ozdilek & Robeck, 2009). Interviews with
eight elementary teachers in exploring the use of ID pro-
cesses in planning indicated that teachers are constrained by
central administration mandates on objectives, curriculum
materials, and testing, minimizing analysis and design phases
in teacher planning (Karaca, Yildirim, & Kiraz, 2008).
Student-centered concerns and activities are central to lesson
planning. Teachers develop detailed lesson plans as required
by administrators but those interviewed admitted actual
implementation is more improvisational. Researchers in
Taipei surveyed 223 elementary teachers on their use of ele-
ments of the ADDIE model in instruction, with 69 having
previous ID training (Ho, Kuo, Tsai, & Kuo, 2006). The
respondents indicated they do not have time to use formal
models, but the researchers found that all had an tacit under-
standing of the model elements.

Rose and Tingley (2008) found similar results from inter-
views with six Canadian mathematics and science teachers,
suggesting that the participants intuitively understand ID
concepts and perceive themselves as instructional designers
when the term is explained. The teachers started with general
goals in their planning often derived by consulting curricu-
lum guides and teacher manuals. Central to their planning is
caring about students, so that planning is not systematic but
a “constant process of innovation and adaptation based on a
keen attentiveness to their students’ needs” (n.p.). The
researchers argued that classic ID models are inherently dis-
missive of affective dimensions important to classroom
teachers.

A significant factor in the fundamental disconnect between sys-

tematic instructional design models and teachers’ practices is the

fact that instructional design models offer no apparent means by
which teachers can express and act upon their belief that care is

at least as important a part of the educational experience as the
development of competence. (n.p.)

Design and Technology in the Classroom

The interrelationship in IDT of design and technology
encourages curriculum that interconnects the two in teacher
education course work and professional development efforts.
Research from this perspective is oriented to the approach of
the teacher as a user of technologies and modifier or creator
of curriculum materials within the larger planning context.
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Thirty years ago, F. E. Clark and Angert (1981) proposed
that teacher educators should demonstrate and model the
selection and use of audiovisual resources through system-
atic instructional design processes as a way to improve the
quality and effectiveness of materials used in instruction.
The concept of linking ID models and technology continues,
as shown by textbook content commonly used in required
teacher education technology courses (Lever-Duffy &
McDonald, 2011; Morrison & Lowther, 2010; Newby,
Stepich, Lehman, Russell, & Ottenbreit-Todd, 2011; Roblyer
& Doering, 2010; Rogers, 2002; Smaldino, Lowther, &
Russell, 2011). This combined approach of teaching instruc-
tional design in the context of technology is recommended by
some advocates as one way to incorporate ID into the
crammed teacher education curriculum (Hannafin, 1999;
Savenye, Davidson, & Smith, 1991; Snelbecker, 1987,
Summerville & Reid-Griffin, 2008). By the end of the 1990s,
many studies involving instructional design and K-12 teach-
ing in the USA had shifted to a technology integration focus.

Recent studies have indicated the key role curriculum
materials play in new teacher planning and learning
(Grossman & Thompson, 2008). Teacher design practices
are seen as a way of customizing curriculum for localized
student needs (Lloyd, 2007), developing pools of teacher-
created, reusable resources that can be shared, and increasing
the awareness of the instructional appropriateness and effec-
tiveness of technology tools by formally applying ID princi-
ples to evaluation efforts (Wiburg, 1995). However, critics
note that the teacher-as-materials-designer model promoted
in some teacher education programs may be an idealistic
position given constraints of time, costs, and pressures for
standardized curriculum in school settings and the limited
capabilities of novice teachers to create or adapt curricular
materials. F. E. Clark and Angert (1981) pointed out that lit-
tle research had been done to indicate the effectiveness of the
ID-technologies based approach for future student achieve-
ment, a situation that continues into the present. Further, fol-
lowing research on teacher application of ID in materials
selection and development in university course work, Kerr
(1981) noted that insufficient attention had been given in
such approaches to understanding teacher perspectives.

If our goal is to affect positively the quality of instruction, we

cannot afford to demand an approach to design that is not based

on reality. The time has come to pay attention to the D in ID, and
to discover how educators design. (p. 376)

Many recent analyses of systematic instructional design
applied to teacher-created technology projects in the USA
are case studies of preservice courses or graduate-level
courses for in-service teachers. Many of these articles are
preliminary narrative without a formal, detailed evaluation
component reported. More a form of practitioner action
research or best practices review, the conclusions are based
on standard classroom artifacts such as student work, student
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end-of-course evaluations, and teacher-centered observation
for assessment of outcomes rather than more formal research
design and analysis. For example, Zhang (2000) notes the
initial resistance to the formality of using the Dick and Carey
ID model in designing Web-based units in a graduate-level
technology course. These in-service teachers indicated that
they were already experienced in curriculum and the ID
model was too detailed and linear as they began the project,
but the systematic design process resulted in better products
because of the alignment of objectives, strategies, and
assessments.

In another case study, Summerville and Reid-Griffin
(2008) report on applying online modules to teach a modified
ID model, the “Summerville Integrated Model,” in a preser-
vice technology course. The researchers reviewed model
application based on examination of student work and ques-
tionnaires. In rejecting earlier ID models for their course, the
authors noted that none had the level of flexibility, construc-
tivist and learner-centered approach, and interrelatedness
that their own circular model provided, including promoting
higher-order thinking and reflective practice. The preservice
teachers in the study used the revised model process in evalu-
ating online learning resources and in developing a lesson plan
that included instructional materials they created in the course.
By applying the model, the researchers indicate that students
gained confidence in both tool uses and lesson planning, were
positive about the learning experience, and were better able to
produce learner-appropriate lesson plans in later methods
courses. However, Summerville and Reid-Griffin noted their
teacher education colleagues’ concerns with time required to
implement instructional design in the technology course,
potentially decreasing time on new technologies.

Churchill (2006) conducted a longer-term qualitative
multi-case study of four teachers in Singapore as a way to
understand the way teachers design technology-based learning
and the “private theories” that guided their decision-making.
The study of the experienced teachers occurred during and
after a seminar that included materials development and
introduction to instructional design frameworks as a way to
promote more student centered learning. His study links the
teacher-as-materials-designer approach with the teacher-
thinking research described above. Data collection involved
examination of prototyped instructional materials at multiple
stages during and after the seminar using external reviewers,
a cognitive analysis technique of card sorts, teacher journals
during their teaching after the seminar, and follow-up inter-
views 6 months later. As in earlier studies, the findings show
that the professional development led to limited impacts in
thinking and practice. All four teachers shifted at least slightly
towards more student-centered approaches, but only one
moved from a direct instruction approach to a student-
centered practice, while a second intensified what was already
a student-centered approach. When themes of technology,
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teacher or students were the major explanatory factor for
design decisions stated by a participant, that teacher’s
approach was direct teaching while the more student-cen-
tered teachers justified their decisions based on student learn-
ing. Churchill notes in conclusion that a teacher’s focus on
learning is not enough for change because of constraints that
arise from the teacher’s preexisting personal theories on stu-
dents, impacts of an assessment-testing culture, and institu-
tional influences which push in opposing directions. He urges
greater consideration for practitioners’ entrenched private
theories in teacher professional development, noting that
“if teachers could identify the theories that mediate their
design, they are more likely to make better decisions regarding
the means of implementing any desired changes” (p. 575).

A number of formal studies have examined the impact on
preservice teachers of online-support tools in scaffolding
lesson planning to enhance use of the systematic problem-
solving approaches applied by expert teachers. One of the
more comprehensive examinations of the impacts of support
tools on novice teacher learning of instructional planning are
the multiple quasi-experimental studies undertaken by
Baylor and Kitsantas (Baylor, 2002; Baylor & Kitsantas,
2001, 2003, 2005; Kitsantas & Baylor, 2001). The support
tools their team developed were tweaked in various treatment
configurations, including instructivist (Reiser and Dick based)
versus constructivist (Jonassan and Mayer influenced) mod-
els, incorporation of prompts by animated agents, and use of
an ill-structured versus more structured learning problem.
Data collection involved student questionnaires on attitudes
and tool design as well as student-created lesson plans and
reflective writings. The instructivist and constructivist tools
equally improved performance and motivation. However,
the instructivist tool better supported self-monitoring while
the constructivist tool promoted cognitive flexibility. In
terms of the problem structure, the instructivist tool provided
better support for the ill-structured problem and a parallel
improvement for solving a structured problem with the con-
structivist tool, the opposite of what the researchers had pre-
dicted. These results suggest that each ID approach has merit
as novices approach instructional design for classrooms
despite the debates between instructivist and constructivist
oriented scholars.

Some studies have examined experienced teacher integra-
tion of technology more generally in relation to planning
models. In one of the few studies that links systematic plan-
ning and technology to student achievement, researchers
examined the impacts of professional development, showing
higher-quality lesson planning resulted in positive teacher
and student outcomes (Martin et al., 2010). In a series of
reports from Cyprus, Angeli and Valanides (Angeli, 2005;
Angeli & Valanides, 2005, 2009) examined issues of apply-
ing ID models in teacher education in relation to enhancing
technology use, studying preservice teachers’ thinking as
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well as teacher educator practices. As in earlier studies, they

noted the need for changes to the classic ID models before

these could be more applicable to teaching.
Most importantly, these results show that there is a need to
develop new ISD methodologies to bridge the gap between the
world of teachers’ work and the world of instructional design.
An expanded view of PCK [professional content knowledge]
provides a strong conceptual basis for such an ISD methodology,
because it describes teachers’ knowledge as highly contextual
and situated in classroom experiences, as well as an integrative
body of different forms of knowledge that interact with one
another, such as content, pedagogy, and learners. These charac-
teristics of PCK are in contrast with the generic and context- and
content-free ISD models. (Angeli & Valanides, 2005, p. 295)

Conclusions: Prospects for Teacher Education

Given the important role of design in teaching, IDT has con-
tinually seemed poised to make significant contributions to
teacher education with each new decade finding advocates
proposing it is just around the corner. Over time, they have
cited the field’s understanding of audiovisual technologies,
role in development of nationally adopted curriculum mate-
rials, successes in spreading ID in military and corporate
settings, familiarity with computer technologies, expertise in
distance learning, or expansion into the learning sciences
and design fields (Carr-Chelman, 2011; Clark & Angert,
1981; Dick, 1986; Flouris, 1988; Hannafin, 1999; Norton
etal., 2009; Savenye et al., 1991; Willis et al., 1999). Most of
the concerns raised 20 years ago about prospects for ID in
schools and teacher education (Burkman, 1987; Earle &
Sheffield, 1995; Schrock & Byrd, 1987; Snelbecker, 1987)
remain current. Few voices actively propose that systematic
instructional design models will have major impacts on
schools beyond the use of curricular materials created using
ID principles or integration of emerging technologies led by
those with instructional design expertise. Further, as this
review has illustrated, formal research on ID and teachers is
primarily occurring only within the immediate context of
higher education courses. In the past decade, no studies of
ID were found during this review involving practitioners in
classroom settings in the USA except for those related to
technology, with very limited studies on ID and school teach-
ing outside the USA.

The findings reviewed here have much to offer IDT. While
scholars in IDT have raised issues about the lack of studies
of design uses in context (Bichelmeyer, Boling, & Gibbons,
2006) and have urged shifting emphasis to newer models and
theory of design (Jonassen, 2008; Jonassen et al., 2007;
Osguthorpe & Osguthorpe, 2007), the research on teachers
and classrooms is a rich resource which remains relatively
unexplored as a source of empirical evidence to enhance
theory building and design frameworks. The initial research
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on teacher knowledge, planning and decision-making in
classroom contexts had positive influences on IDT research.
These research approaches led to expansion of methodolo-
gies in ID development and design studies, increasing recog-
nition of context that negated simple process—product
causality. An active track of studies on design thinking,
development processes, and role of training on professional
instructional designer practice (see Tracey, this volume) par-
allels the teacher research reviewed. The related methods,
questions, and findings suggest that there are potentials for
cooperation and sharing that may be productive for both
areas of research.

The studies establish that the skeleton of ADDIE and
related models are a logical foundation for instructional
design decision-making in schools, but application is more
complex and nonlinear, subject to multiple constraints,
contextually framed, and continually reshaped through
practitioner experience. Such findings provide potential
grounding for theoretical advances in IDT and review of ID
models. Further, there are recognized differences in effective
teaching of design depending on whether the learners are
novices to instruction such as preservice teachers versus
more experienced practitioners common among graduate
students. Given the differing levels of practical experiences,
development of skills, tacit models of teaching, and underly-
ing beliefs and attitudes, teacher education curriculum may
need to vary to accommodate these evidence-based differ-
ences in initial knowledge and openness to new concepts.
New directions in studying strategies to address novice versus
experienced practitioners, while not yet applied to teachers,
may have potential for opening new research perspectives
(Fadde, 2009; van Gog, Ericsson, Rikers, & Paas, 2005).

At a broader level, the prospects generally for instruc-
tional design’s impacts on teacher education appear to be
declining based on the decrease in studies reviewed here. To
some degree, the areas of IDT growth in studying preservice
and classroom teachers are from those traditions of research
that have shifted to design-based research and the learning
sciences or those involving teacher knowledge related to
technology from a TPCK and adoption perspective (see
Handbook chapters). Despite proposals over 30 years ago for
more research on the impacts of ID on schools and teachers
(Kerr, 1981), such studies not only did not materialize but
now do not appear central in the disciplinary agenda.

Negative predictions on the fate of instructional design in
schools are not a certainty despite the evidence of downturn
in the reviewed studies, but it is evident that changes would
be needed to counter this trend. Teacher education is under
major external pressures to reform and show that its curricu-
lum and methods have an impact not only on the teachers
emerging from their programs, but ultimately on the students
that they teach (Wang, Odell, Klecka, Spalding, & Lin, 2010).
The same intellectual trends that promoted interpretive and
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situated perspectives in each disciplines’ research resulted in
a strong skepticism among many teacher educators towards
a science of teaching which could provide a common frame-
work for training future teachers (Burkman, 1987; Grossman
& McDonald, 2008). Under increased pressure for evidence-
based results, a number of internal voices are arguing that a
new science must emerge to satisfy policy-makers and prove
that teacher education makes a positive difference (Ball &
Forzani, 2009; Cohen et al., 2003; Lin et al., 2010). Teacher
education leaders are promoting an inside reexamination of
teacher education scholarship as a push-back to uninformed
external proposals for how evidence is evaluated and how it
leads to change. Part of this is a call for a new look at research
as a way to provide more solid evidence as the basis of
teacher education practice, and renewing a call for a more
science based and less craft or domain-specific learning
approaches to curriculum in education programs (Ball, Sleep,
Boerst, & Bass, 2009; Singer-Gabella, 2012; Sternberg,
2008). Identified needs in research studies include adoption
of a common terminology of instruction, recognition of the
contributions of differing research traditions, better under-
standing of the impact of instructional resources and tech-
nology, and increased research on the relationship between
teaching practice and learning outcomes.
Educational phenomena are usefully studied using tools and per-
spectives from other disciplines, and the interdisciplinary cul-
ture needed to support inquiry into education depends on
intellectual diversity among the faculty. Too rare, however, are

scholars steeped in the instructional perspective or whose spe-
cialization is instruction. (Ball & Forzani, 2007, p. 539)

IDT’s historical development of constructs and interdisci-
plinarity have much to offer the calls for shaping future
research trajectories in teacher education, particularly in the
need for a common terminology and the impact of resources
and technology. The teacher-as-designer research reviewed
in this chapter provides a potential foundation for future
cooperation and growth between these fields, in tune with
recent calls to remember what has been learned before (Lin
et al.,, 2010).
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