Using Live Dual Modeling to Help Preservice Teachers Develop TPACK

Abstract

To help preservice teachers learn
about teaching with technology—spe-
cifically, technological pedagogical
content knowledge (TPACK)—the re-
searchers designed and implemented
a Live Dual Modeling strategy in-
volving both live behavior modeling
and cognitive modeling in this study.
Using qualitative research methods,
the researchers investigated whether
Live Dual Modeling was effective in
helping preservice teachers develop
TPACK in a technology integration
course. The findings showed that the
preservice teachers demonstrated the
initial ability to transfer what they
learned in the modeling to classroom
teaching. When Live Dual Modeling
is used, attention should be paid to
the conditions that influence the ef-
fectiveness of the strategy due to the
preservice teachers’ limitation in their
overall knowledge base, practical ex-
perience, and ability to transfer learn-
ing to other contexts. (Keywords: Live
Dual Modeling, preservice teachers,
TPACK)

any instructional strategies
M used to help preservice teachers

develop technological pedagogi-
cal content knowledge (TPACK) involve
using technology to practice teaching in
real-world settings (e.g., Koh & Divaharan,
2011; Niess, 2005). However, the ability
for a teacher to solve authentic instruc-
tional problems is mediated by their prior
knowledge and experience (Hughes,
2005). When these strategies are used,
special attention must be paid to the chal-
lenges that preservice teachers face.

The first challenge is that preservice

teachers have little or minimal real-world
teaching experience. The level of teaching

14 | Journal of Digital Learning in Teacher Education |

Liangyue Lu
Jing Lei

Syracuse University

experience is a crucial factor influencing
a teacher’s classroom practices (Leder-
man, 1999). When making instructional
decisions, compared to expert teachers,
novice teachers pay less attention to class-
room constraints and are less likely to
base their teaching on a comprehensive
view of the classroom (Westerman, 1991).
Similarly, when making technology
integration decisions, preservice teachers
consider a narrower range of school- and
classroom-level factors than inservice
teachers (Greenhow, Dexter, & Hughes,
2008). Therefore, preservice teachers’ lack
of teaching experience presents challeng-
es to them when they use technology to
solve instructional problems in authentic
settings.

The second challenge is that preser-
vice teachers have limited opportuni-
ties to observe effective technology-
use models in K-12 schools (West &
Graham, 2007). Although technology is
used regularly at school for administra-
tive tasks, substantially less technology
is used for instructional tasks (NEA,
2008). When technology is used for
instruction-related activities, instead
of integrating it into the curriculum,
many teachers use it to assist teaching
in a supplemental way (Graham, Tripp,
& Wentworth, 2007). Teacher modeling
during preservice teachers’ school years
has a strong influence on their attitudes
toward teaching (Virta, 2002). Lack-
ing the experience of seeing effective
technology integration in classrooms,
preservice teachers may perceive their
K-12 teachers’ supplemental use of tech-
nology as the norm, without realizing
that the most productive and meaning-
ful use of technology engages students in
knowledge construction, conversation,
articulation, collaboration, and reflec-
tion (Jonassen, 1995).
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To resolve these challenges, modeling
has been proposed as an effective strat-
egy to help preservice teachers prepare
for technology integration in teaching
(e.g., Brush & Saye, 2009). For example,
West and Graham (2007) designed and
implemented a live modeling strategy
in which instructors demonstrated live
examples of effective technology use for
teaching, while preservice teachers acted
as K-12 students in the demonstration.
Most preservice teachers perceived the
live modeling strategy as effective.

However, the live modeling strategy
in current literature (e.g., Brush et al.,
2003; Doering, Hughes, & Huffman,
2003; West & Graham, 2007) includes
only behavior modeling but does not
have a cognitive modeling component.
Cognitive modeling, a strategy to make
the covert mental process perceivable,
has been used to help preservice teach-
ers solve complex teaching problems
(e.g., Gorrell & Capron, 1989, 1990).
Cognitive modeling can be a critical
component to preservice teachers’ tech-
nology preparation. Effective teaching
with technology requires teachers to
have a sound understanding of the com-
plex and dynamic relationships among
content, pedagogy, and technology. Un-
derstanding the relationship and making
instructional decisions accordingly is a
covert process. When showing preser-
vice teachers how to integrate technol-
ogy into teaching, it is also important
to demonstrate the decision-making
process behind the how-tos.

According to Koehler and Mishra’s
suggestions about how to teach TPACK
(Koehler & Mishra, 2005a, 2005b),
teachers should learn about teaching
with technology by designing techno-
logical artifacts to solve instructional
problems. To help preservice teachers
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develop TPACK in a learner-centered,
project-based learning environment, we
propose to integrate into this environ-
ment a Live Dual Modeling (LDM)
strategy, which involves both live behav-
ior modeling and cognitive modeling.
In this study, we designed LDM as an
integral component in a Learning By
Design (LBD) environment (Lu, John-
son, Tolley, Gillard-Cook, & Lei, 2011)
and implemented it in a technology in-
tegration course for preservice teachers.
In this study, we investigated whether
LDM was effective in helping preservice
teachers learn how to teach with tech-
nology and discussed the conditions that
influenced the effectiveness of LDM.

Why Live Dual Modeling?

Modeling, especially live modeling,

can provide a more authentic teach-

ing experience to preservice teachers,
thus compensating for their lack of
real-world teaching experience. People
learn from observing others” behaviors
(Bandura, 1977). In the acquisition of
social behaviors, imitation of models

is “an indispensable aspect of learning”
(Bandura, 1977, p. 3). Therefore, the
provision of social models is necessary
in learning. The mode of modeling af-
fects the rate and level of learning (Ban-
dura & Walters, 1963). Compared to live
modeling, other modes of modeling,
such as text-based and video modeling,
present more challenges to learners due
to the situated nature of knowledge. “[K]
nowledge is situated, being in part a
product of the activity, context and cul-
ture in which it is developed and used”
(Brown, Collins, & Duguid, 1989, p. 32).
Text-based modeling requires learners
to exert extra cognitive load to visual-
ize the situation described in the text
(West & Graham, 2007). Although video
modeling provides the visuals necessary
for understanding, preservice teachers
are still detached from the authenticity
of the problem and their own empirical
experience (West & Graham, 2007). In
contrast, a live performance can provide
“substantially more relevant cues with
greater clarity than are conveyed by a
verbal description” (Bandura & Walters,
1963, p. 50). When a master teacher

models teaching in an authentic setting,
observers not only see the particulars
of the teaching process, but also under-
stand the appropriate context in which
a strategy or a teaching behavior is ex-
ecuted. With more contextual cues, pre-
service teachers also learn how to teach
by being immersed in the interactions
between the teacher and the students.

Live modeling also enables preservice
teachers to think from both a student’s
perspective and a teacher’s perspec-
tive. When Brush et al. (2003) imple-
mented their version of live modeling,
the preservice teachers first acted as
K-12 students in the model lessons.
Then they were required to critique
whether the lesson was effective, discuss
issues related to the lesson implementa-
tion, and propose possible changes to
make it more effective. In live model-
ing, preservice teachers’ being active
participants and their dual roles not only
enable them to experience learning and
observe the learning results from a K-12
student’s angle, but also push them to
consider a teacher’s point of view during
and after the observation.

Cognitive modeling can further help
preservice teachers identify the com-
plexity inherent in teaching. Teaching
is an “ill-structured” profession and is
further complicated by the integration
of technology (Koehler & Mishra, 2009).
Reasoning and decision-making are the
hidden key components of the teaching
process. When covert cognitive skills are
heavily involved in a skill set, cognitive
modeling is an alternative instructional
strategy to use (Harmon & Evans, 1984).
Teacher educators have always used cog-
nitive modeling in their practices. For
example, to show student teachers how
to reflect on teaching, Loughran (1997)
went through the process of reflecting
on his own teaching. He “thought aloud”
(p- 23) about what he was doing, the de-
cisions he was making, and the reasons
for making those decisions. A model can
do cognitive modeling by verbally de-
lineating the cognitive process. Sarason
(1973) found that a model’s verbalizing
of the cognitive tactics to reach a solu-
tion while solving difficult problems had
positive effects on students’ performance
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and helped students reduce their test
anxiety.

Live behavior modeling, coupled
with cognitive modeling, can be a viable
way to teach preservice teachers how
to teach. In the next section, we will
discuss why LDM can help preservice
teachers develop TPACK.

Using Live Dual Modeling to Teach TPACK
“[TThoughtful pedagogical uses of
technology require the development of
a complex, situated form of knowledge,”
which Mishra and Koehler (2006) called
“technological pedagogical content
knowledge (TPACK)” (p. 1017). TPACK
describes teacher knowledge for tech-
nology integration by adding knowledge
about technology into the construct of
pedagogical content knowledge (PCK,
Shulman, 1987). The interplay of the
three components—content, pedagogy,
and technology—forms four additional
types of knowledge: pedagogical content
knowledge (PCK), technological peda-
gogical knowledge (TPK), technological
content knowledge (TCK), and techno-
logical pedagogical content knowledge
(TPACK) (Mishra & Koehler, 2006).
Because of its clear articulation of the
types of teacher knowledge essential
for effective technology integration and
their complex, dynamic nature, TPACK
provides a guide for designing teacher
technology training programs. For
teachers to develop TPACK, Koehler and
Mishra (2005b) suggested that teachers
be trained by designing technological
artifacts to solve real-world instruc-
tional problems in an LBD environment,
which honors the complex and dynamic
relationships of the three components in
TPACK. LDM situates technology use
in rich teaching and learning contexts,
which is consistent with the essence of
an LBD environment. LDM can be an
effective strategy for preservice teachers
to develop TPACK.

On one hand, the live behavior
modeling of effective technology
use provides the initial experience
necessary for preservice teachers to
understand what it means to inte-
grate technology into teaching. When
experienced teachers use technology

Journal of Digital Learning in Teacher Education | 15

Copyright © 2012, ISTE (International Society for Technology in Education), 800.336.5191 (U.S. & Canada) or 541.302.3777 (Intl), iste@iste.org, iste.org. All rights reserved.



Lu & Lei

Table 1. Live Dual Modeling

1. Preparation

2. Behavior Modeling

3. Cognitive Modeling

Instructor(s) Present a cognitive tool to help preservice teach-
ers identify key TPACK elements
Discuss the contents to be taught and state the
desired student learning outcomes

Preservice Teachers  Know lesson content and what student learning

outcomes to expect

lesson with technology

Model appropriate pedagogical practices that inte-
grate a chosen technology to teach a K—12 lesson

Take on the role of K—12 students and learn the

Verbally reflect on instructional decisions and
their reasoning

Reflect on the modeling activities from a
teacher’s perspective

to solve instructional problems in a
LBD environment, they often encounter
“contradictions and tensions” (Koehler
& Mishra, 2005a, p. 97) among content,
pedagogy, and technology. As novice
teachers still struggle to pedagogically
transform and represent subject matter
(Feiman-Nemser & Parker, 1990), add-
ing one more variable—technology—
into the teaching context can be chal-
lenging. Preservice teachers, especially
those in their initial training stages,
have little or no full-time classroom
teaching experience. They also have
limited experience observing meaning-
ful and productive technology use in
classrooms. For preservice teachers to
wrestle with the complex nature of those
instructional problems, some previous
experience of technology integration

is necessary (Kolodner, Gray, & Fasse,
2003). Instead of isolating technology
use from content and pedagogy, the live
modeling of how a teacher uses tech-
nology to tackle complex instructional
problems is a viable way to compensate
for their lack of experience in teaching
with technology.

On the other hand, the cognitive
component helps preservice teachers
further articulate the complex relation-
ships among content, pedagogy, and
technology in TPACK development.
Articulating the complex relationship in
TPACK requires preservice teachers to
be “reasoners” when using technology
to teach, reasoning their instructional
choices and predicting the possible
outcomes (Kolodner et al., 2003, p.
502). The modeling of overt teaching
behaviors does not necessarily direct the
observers’ attention to the complex de-
cision-making process behind the acts.
The demonstration of how-to’s does not
unfold how an effective instructor tact-
fully analyzes the content to represent it
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using technology, how he chooses one or
a few technologies to teach the con-

tent in constructive ways, and how he
understands students’ prior knowledge
and uses technology to develop students’
new knowledge by building on the old,
etc. (Mishra & Koehler, 2006). When a
master teacher verbalizes her reasoning
and decision making, preservice teach-
ers “index” (Kolodner et al., 2003, p.
502) their experience by interpreting the
instructional problem using the TPACK
framework, recognizing the relevant
technology and instructional strategy
suitable for the situation, and evaluating
the effects of the solution according to
the students’ learning results. The master
teacher also clarifies the causal relation-
ship between the use of technology and
its results so that preservice teachers
learn how to predict the students’ learn-
ing outcomes and explain how to use
technology to achieve those ends.

Design of Live Dual Modeling in a
Preservice Teacher Technology
Integration Course

We designed LDM in this study by add-
ing a cognitive modeling component to
West and Graham’s live modeling strat-
egy (2007) (see Table 1). It consists of
three components: preparation, behavior
modeling, and cognitive modeling. In
preparation, instructors give preservice
teachers a cognitive tool designed to
help them identify key TPACK elements
in the modeling. Instructors then dis-
cuss the contents to be taught and state
the desired student learning outcomes
so that preservice teachers know the les-
son content and what learning outcomes
to expect. In the behavior modeling that
follows, instructors demonstrate live
examples of effective technology use

in a K-12 classroom while preservice
teachers act as K-12 students. Following
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the behavior modeling, instructors con-
duct the cognitive modeling by verbally
explaining the instructional decision-
making process behind the live example,
while preservice teachers reflect on their
observations from a teacher’s perspective.

Research Methods

Research Setting
This LDM strategy was implemented
in a mandatory entry-level technology
integration course at a large northeast-
ern university in spring 2010. As the first
in a series of three technology integra-
tion courses, this course is designed for
preservice teachers who are in the initial
stage of teacher training and have little
practical teaching experience, especially
with integrating technology into teach-
ing. The course covers basic information
technologies for teaching purposes, in-
cluding educational websites, Microsoft
Word, Microsoft PowerPoint, Microsoft
Excel, electronic communication tools,
and assistive technologies. The course
consists of six classes. Designed as an
LBD environment, the first five classes
include four routine instructional com-
ponents: reading discussions, model
lessons, mini-projects, and reflections.
In the final class, the preservice teach-
ers conduct the group course project, in
which they teach their fellow preservice
teachers a 15-minute lesson. Instruc-
tors implemented the LDM strategy this
article discusses in the model lesson
section of the first five classes.
“[TInability of faculty to provide
meaningful and effective technology
examples” and “preservice teachers not
being given the opportunity to construct
their own technology-based lessons”
(Kay 2006, p. 389) are found to be two
disadvantages of modeling. To overcome
the first disadvantage, in the modeling
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section, the technology integration ex-
amples were implemented in elementary
schools and proved to be effective. In
these examples, teachers use technolo-
gies as learning tools to engage students
in knowledge construction, conversa-
tion, articulation, collaboration, and
reflection (Jonassen, 1995). To overcome
the second disadvantage, after the mod-
eling in the first five classes, students

are required to construct technological
artifacts or design technological solu-
tions for their class projects. Students
also conduct a group course project,
which requires them to use technology
to teach their fellow preservice teachers
a 15-minute lesson in class while their
fellow classmates act as K-12 students.
In the projects, they are required to use
the accumulated skills from previous
classes, including what they have learned
in the LDM; analyze the instructional
problems; identify useful technology re-
sources; select appropriate instructional
strategies; and use technology effectively
to enhance learning.

To explore whether LDM was effec-
tive in helping the preservice teachers
learn how to teach with technology, we
investigated the following two questions:

1. Can the preservice teachers transfer
what they learned in the LDM to
their own teaching projects?

2. What were the conditions that influ-
enced the effectiveness of LDM?

Data Collection

Thirty-nine preservice teachers, who
enrolled in three sections of the technol-
ogy integration course in spring 2010,
participated in this study. A majority of
them (92%) were female, and all were
enrolled in teacher education programs
as freshmen (82%) or sophomores
(18%). Most of them had little to no
teaching experience.

The data sources included observa-
tion on the preservice teachers’ in-class
implementation of their final projects,
the project reports, and student inter-
views. One of the researchers observed
the implementation of all group projects
and made detailed field notes. We col-
lected 12 reports yielded by the project

groups. In the reports, the preservice
teachers recapped the analysis, design,
development, implementation, and eval-
uation of their projects. In the interview,
the researcher first helped the preservice
teachers review the model lesson activi-
ties and then asked whether the model
lessons were helpful for them to under-
stand teaching with technology and the
reasons behind their thoughts. We con-
ducted interviews with all participants
individually. Most interviews lasted
20-35 minutes, with five interviews

that were longer than 35 minutes and
seven interviews that were fewer than 20
minutes. We recorded all interviews, but
one recording file was corrupted due to
technical problems. The analyses of the
interviews were based on the 38 success-
fully recorded ones.

Data Analysis
We examined whether LDM was effec-
tive by investigating whether the preser-
vice teachers could transfer what they
learned in the modeling to their course
projects. We used NVivo 8, a data analy-
sis software program, to conduct the
qualitative analysis. From the observa-
tion field notes and the project reports,
we identified strategies and pedagogical
practices in the course projects that had
been modeled in the LDM. From the
interview transcripts, using constant
comparative method, we identified
themes about what the preservice teach-
ers learned from the LDM and the issues
associated with the use of this strategy.
TPACK offers an analytical lens for
us to understand teachers’ practices in
teaching with technology. We reviewed
their experience from three major
angles—the three main components
of TPACK: content, pedagogy, and
technology. Although we could not
precisely isolate the preservice teach-
ers’ experiences by fitting them into the
seven TPACK components, we were
able to discern some themes around
how they process content knowledge
to be taught, what teaching strategies
they used, what technologies they used
to teach, and how they used them. The
following section presents results of the
analyses.
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Results and Discussions
This section describes what this group of
preservice teachers learned about teach-
ing with technology from the LDM. In
general, the preservice teachers were
able to imitate the pedagogical strategies
and technology integration examples in
the LDM. Although their imitation of
the models was superficial and rigid, the
preservice teachers were more aware of
the key factors—content, pedagogy, and
technology—that would influence the
decision making in a classroom regard-
ing technology use. Using the TPACK
framework, we identified themes about
how the LDM influenced the preservice
teachers’ understanding of the content
knowledge, pedagogical knowledge, and
technological knowledge, and the com-
plex relationships among them. We also
discuss the conditions that influenced
the effectiveness of this strategy.

Bridging CK and PK

Learning from the LDM, the preservice
teachers began to bridge their content
knowledge and pedagogical knowledge.
The preservice teachers did not raise
issues about their content knowledge at
the beginning of the projects. However,
they had difficulty understanding what
lessons were appropriate for grade level.
As one preservice teacher put it, “We
didn’t really know what we were doing
at first just in terms of it being too hard
or too easy.” For example, one team
proposed to teach Ellis Island in their
second grade social studies lesson, but
the instructor deemed this to be too dif-
ficult for second graders.

To overcome this problem, the
preservice teachers adopted the strategy
their instructors used in the LDM. In the
model lessons, their instructors discussed
the state standards that a lesson ad-
dressed prior to teaching. This gave the
preservice teachers an opportunity to see
how expert teachers interpreted the les-
son content and represented it at an age-
appropriate level for their students. When
beginning their projects, the preservice
teachers started by recalling what they
had learned in a certain grade. They used
their prior knowledge of being a student
to “imagine” or “guess” what content
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Table 2. Instructional Strategies Learned from Live Dual Modeling by a Project Team

Instructional Strategies in the Model Lesson

Instructional Strategies in a Project

Setting expectations

Note taking

Using graphic organizers

Providing clear instructions

Group collaborative learning

Controlling the pace of a lesson

Providing immediate feedback and assistance

Whole-class discussion

Show the lesson agenda on a PowerPoint slide.

Have students research the ancient Egyptian tools on a website and take notes of the information.

Ask students to distinguish ancient and modern tools on a Venn diagram.

Give step-by-step explanation of each activity. Post activity directions on the screen.

Divide students into small groups for activities.

Check whether every student was on the same page before going to the next step of an activity.

Go around the classroom to make sure the students who needed help were receiving assistance.

Use whole-group discussion to summarize the lesson.

Note: The lesson described in this table is a sixth grade social studies lesson about ancient Egyptian tools.

may be appropriate for their students.
However, they relied on the state and lo-
cal school district curriculum standards
to help them narrow down or identify
content appropriate to their students’
developmental levels. As one preservice
teacher said:

It was kind of hard cause we had
to think back. So like, “Okay, what
do we do in sixth grade and what
kind of stuff did we learn?” And
all of us had read Holes that year.
So we took that book and went
through the standards that were
set up for the City School District.
One of them was vocabulary. So
we actually just focused our lesson
around that.

Inexperienced teachers are often
found to have an “incomplete and
superficial” level of pedagogical content
knowledge (Cochran, DeRuiter & King,
1993). Choosing appropriate content
for their projects requires the preservice
teachers to link their content knowledge
with their understanding of the learners’
abilities (Shulman, 1986). Learning from
LDM, the preservice teachers began to
think about content knowledge from
the learners’ perspective, which may in-
dicate that the preservice teachers were
developing the initial sense of pedagogi-
cal content knowledge.

Expanding Understanding of PK

The LDM also helped the preservice
teachers expand their understanding of
pedagogical knowledge. The instructors’
modeling of using a variety of instruc-
tional strategies enriched the preservice
teachers’ repertoire in instructional
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strategies, which is especially important
because novice teachers know fewer
instructional strategies or alternatives
compared to expert teachers (Wester-
man, 1991). In their course projects, the
preservice teachers imitated many of the
pedagogical strategies they observed.
Table 2 shows the instructional strate-
gies one project team imitated in a sixth
grade social studies lesson about ancient
Egyptian tools. The team imitated

eight instructional strategies from their
instructors’ modeling, from posting an
agenda at the beginning of the lesson to
using whole-class discussion to summa-
rize the lesson.

During the interviews, several of the
preservice teachers mentioned many
instructional strategies that instruc-
tors had demonstrated in the modeling,
especially classroom management strate-
gies. The organization and management
of instruction are often challenging for
new teachers (Lederman, 1999). When
the preservice teachers closely observed
and reflected on the modeling from a
teacher’s perspective, the instructors’
purposeful use of various classroom
management strategies had an impact
on them. One preservice teacher said:

I think it was kind of interesting

to see how sometimes theyd give

us some of the instructions at the
beginning, sometimes they would
give us a handout with the instruc-
tions, sometimes they would give us
some and then wait for us and then
give us the next set. So I thought

it was really interesting to see how
many different ways you can just ask
someone to do something.
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The instructors’ cognitive modeling
helped the preservice teachers further
understand why such strategies can help
their students learn. In the interviews,
they tried to articulate what they had
learned from those instructional strate-
gies modeled in class. One preservice
teacher talked about the “learning
center” strategy:

I like the centers a lot. Moving
around is something more for
younger kids than people our

age because we are used to sit-
ting in lectures, but it’s definitely
something I think kids like in a
classroom because they need to be
stimulated all the time.

Imitating Technology Integration Ideas
In their course projects, the preservice
teachers were able to imitate the tech-
nology integration ideas in the model-
ing, especially when they found similari-
ties between their own teaching contexts
and those in the LDM. The technologies
that the preservice teachers chose in
their course projects included Microsoft
Word, Microsoft PowerPoint, Kidspi-
ration, websites, online video clips,
and online games. The instructors had
previously integrated all of these into the
model lessons. All the technology used
in their projects can be traced back to
the examples in the model lessons. Table
3 lists two examples of how the preser-
vice teachers used technologies in their
lessons and the corresponding model-
lesson examples that they transferred
their ideas from.

From Table 3, we can see the
preservice teachers used technologies
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Table 3. Technology Integration Ideas in Preservice Teachers’ Projects and their Sources in the Live Dual Modeling
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Team #  Technology Use Ideas

Examples in Projects

Examples in Model Lessons

1 Microsoft Word or PowerPoint
as sorting tools

solved.
2 Kidspiration for concept map

In a fifth grade math class about the order of operations, Micro-
soft Word was used to create a worksheet with math problems
and steps to solve the problems in individual textboxes. Students
arranged the textboxes in the order that the problem should be

In a second grade science class about phases of matter, students
used Kidspiration to create a concept map of phases of matter.

In a kindergarten class about the life cycle of a pumpkin, teach-
ers created a Microsoft PowerPoint file with pictures of different
stages in a pumpkin’s life cycle in the wrong order. Students
rearranged the slides in the order of a pumpkin’s life cycle by

dragging each slide into a correct place.

In a first grade English language arts class, students used
Kidspiration to create an idea map before writing a short essay.

as cognitive tools for their students

to learn with, as demonstrated in the
model lessons. For example, Microsoft
PowerPoint is often used as a teacher’s
presentation tool. In one model les-
son, the preservice teachers acted

as kindergarteners and rearranged

the PowerPoint slides in the order

of a pumpkin’s life cycle by dragging
each slide into a correct place. Thus,
PowerPoint was used as a sorting tool
for kindergarteners to actively learn
about a pumpkin’s life cycle. Team
One transferred this idea to their fifth
grade math lesson about the order

of operation. They used Microsoft
Word to create a worksheet with a
math problem and steps to solve the
problem in individual textboxes. They
asked their students to arrange the
textboxes in the order that the prob-
lem should be solved. In Team One’s
project, Microsoft Word was not used
as a text editing tool, but as a cognitive
tool to manipulate thinking about the
order of operation.

From the interviews, the preservice
teachers described how they learned
from the modeling by identifying simi-
larities between the problems in their
projects and what they had experienced
in the modeling. When designing their
lessons, the preservice teachers often
referred back to similar situations in
the live modeling, picked up technol-
ogy integration ideas, and modified
the activity for their own lessons. One
preservice teacher said, “[F]or our
projects, we really took what they did in
the classroom and kind of did it on our
own the same way.” For instance, one
member from Team One, which did the
order of operations lesson, said: “So then
I remember back to the pumpkin lesson,
where they had them put the life cycle in

order. So we would [be] doing all of the
operations, so why don’t we have them
to put the problem in order?” After
referring back to the pumpkin model
lesson, the team decided to have their
students practice doing order of opera-
tions by putting the problem-solving
steps in order.

Although the preservice teachers
were able to teach with technology in
their projects, we noticed that they di-
rectly transferred many of their technol-
ogy uses from the examples in the LDM.
West and Graham (2007) found that
when the preservice teachers’ teaching
context matched that in the modeling,
transfer was easy for them. In our study,
the instructors purposely designed
examples in the LDM to represent the
teaching contexts in elementary class-
rooms, which also matched those of the
course projects. From the interviews, the
preservice teachers’ successful imitation
of the examples seemed to be based on
their superficial understanding of the
high similarities between the contexts,
not on a thorough analysis of the in-
fluencing factors in their own teaching
context. While the LDM did provide the
inexperienced teachers with the initial
technology integration experience,
more help is probably needed to transfer
such experience into more substantial
TPACK development.

Influencing Conditions

Although the LDM was generally effec-
tive in helping the preservice teachers
develop the initial awareness of TPACK,
we noticed some conditions that may
influence the effective use of LDM due
to limitations in the preservice teachers’
overall knowledge base, practical experi-
ence, and ability to transfer learning to
other contexts:
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In LDM, instructors should help
preservice teachers develop aware-
ness of the school- and classroom-level
factors related to technology integration
decisions. As Zhao and Frank (2003)
point out, teachers’ use of technology in
classrooms is a complicated process that
involves factors at different levels. How-
ever, when making technology integra-
tion decisions, new teachers often attend
to fewer classroom- and school-level
factors that influence teaching compared
to expert teachers (Greenhow, Dexter, &
Hughes, 2008). The brief demonstration
and explanation in LDM cannot fully
compensate for preservice teachers’ lack
of a big picture about teaching or cover
all factors that a teacher should consider
in a classroom. In the interviews, when
the preservice teachers were asked why
they chose to use the technology in the
lesson, responses such as, “We knew
right from the start that we wanted to
use PowerPoint,” or “The first thing that
came to our heads was getting a slide on
each community,” were common. Their
rush decision-making without perform-
ing careful instructional analysis seemed
to reflect their less comprehensive view
of these factors.

A more comprehensive view of
influencing factors in a classroom has to
come from other education courses or
experience in their program, especially
their field teaching practice (Greenhow,
Dexter, & Hughes, 2008). For example,
in the lesson about assistive technol-
ogy, those preservice teachers who
had learned about assistive technolo-
gies in their special education courses
or who had experience working with
students with disabilities had a better
understanding of why and how assistive
technology should be used in a class-
room. Therefore, the role of LDM in a
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technology integration course is to con-
nect preservice teachers’ knowledge and
experience in the context of technology
integration and provide a foundation for
them to think about all the factors that
influence a teacher’s decision-making
about technology integration.

LDM must be coupled with practical
teaching experience even in preservice
teachers’ course training stage. Although
LDM provides some authenticity about
real-classroom teaching, modeling is not
a replacement, but only an enhancement
of preservice teachers’ practical experi-
ence. Compared with inservice teachers,
preservice teachers are found to have
less practical and pedagogical content
knowledge about technology integra-
tion (Greenhow, Dexter, & Hughes,
2008). Preservice teachers have to gain
their practical knowledge and in-depth
pedagogical content knowledge related
to technology integration through real
classroom teaching.

In our study, one preservice teacher
with field teaching experience had a very
different perception about teaching than
her peers who had not. During her in-
terview, she was able to observe that the
contents in a second grade lesson were
too difficult because the second graders
in her classroom would not be able to
do the activities. Expert teachers tend to
think about learning from their students’
perspective (Westerman, 1991). Being
engaged in field teaching, this preser-
vice teacher can think about learning
from her students’ perspective and
understand more about her students’
developmental stages. Therefore, LDM
must be coupled with practical teach-
ing experience even in the preservice
teachers’ course training stage. Teach-
ing projects such as the course projects
the preservice teachers did in this study
can be helpful. Although some teaching
conditions (such as “fake” students) are
artificial or hypothetical, instructors’
feedback on their performance is crucial
to help them understand what real
teaching would be like.

The technology use in LDM is highly
contextual. Instructors should help pre-
service teachers develop flexible under-
standing of the technology integration
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contexts in the modeling and transfer
their learning to other contexts.

When preservice teachers transfer
their learning to a new context, “contex-
tual breakdown” (West & Graham, 2007,
p. 137) may happen: The context in the
modeling does not match the preservice
teachers’ teaching context. West and
Graham (2007) found that contextual
breakdown was the major reason why
some preservice teachers benefited the
least from their live modeling. In our
study, the preservice teachers expressed
some concerns related to “contextual
breakdown?” For example, some preser-
vice teachers thought it was unrealistic
to teach with technology as modeled be-
cause they felt sufficient technology re-
sources were lacking in their classrooms.
The reserved attitude toward using tech-
nology to teach was more obvious when
they observed discrepancy between the
targeted grade level in the modeling and
the grade level they taught.

The contextual breakdown may result
from preservice teachers’ rigid under-
standing of the technology integration
contexts. Teachers’ technology integra-
tion developmental models indicate
that the less advanced that teachers
are in the developmental stage, the less
confident and creative they are in using
technology for instruction and the less
likely they are to transfer technology use
into new contexts (e.g., Russell, 1995;
Sandholtz, Ringstaft, & Dwyer, 1997).
The preservice teachers in this study
were still in their early developmental
stage of technology integration. They
tended to directly imitate their instruc-
tors’ technology integration ideas and
believed technology did not fit when
the contexts were different. However,
it is unrealistic to provide technology
integration examples that address all
K-12 teaching contexts in LDM. Thus,
helping preservice teachers to develop
flexible understanding of the technology
integration contexts in the modeling is
important. Discussions following LDM
about how to make variations or adap-
tions to accommodate students’ different
needs or classroom environments can be
helpful. It would also be helpful to dis-
cuss preservice teachers’ concerns about
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applying technology-integration ideas to
their own teaching contexts.

Conclusions
In this study, an LDM strategy was
designed and implemented to help
preservice teachers develop TPACK. In
the course-training stage of the teacher
preparation program, this strategy is in
general effective for providing the initial
experience essential to helping preservice
teachers understand how to teach with
technology. The LDM helped the preser-
vice teachers bridge their content knowl-
edge and their pedagogical knowledge,
expand their understanding in pedagogi-
cal knowledge, and transfer the technology
integration ideas from the modeling to
real-world classroom teaching, although in
a superficial and rigid way. As a result, the
preservice teachers were more aware and
sensitive to the major factors that would
influence a teacher’s decision to integrate
technology for teaching. However, more
research is needed to support whether
developing inexperienced preservice
teachers’ awareness and sensitivity to these
major factors is the initial stage of their
TPACK development. Moreover, although
LDM provides the initial technology
integration experience needed for inexpe-
rienced preservice teachers, LDM alone
is not sufficient to enhance their TPACK
development. Preservice teachers have to
gain practical and pedagogical content
knowledge from other educational courses
or experiences in their program and from
classroom teaching opportunities. The role
of LDM is to help connect their overall
knowledge base about teaching in the
context of technology integration at the
initial stage of TPACK development. In
addition, when LDM is used, discussing
adaptations of technology integration in
various contexts and preservice teachers’
concerns of classroom application may
help them develop flexible understand-
ing of the technology-use contexts in the
modeling and transfer their learning to
new contexts.

The understanding of the LDM strat-
egy in this study can help teacher educa-
tors adopt and adapt this strategy in their
teacher preparation programs. However,
more research is needed to understand
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how preservice teachers learn from LDM,
especially from cognitive modeling. In
this study, although cognitive modeling
seemed helpful for the preservice teachers
to transfer knowledge and skills learned
in the behavior modeling, the evidence
was not strong. Furthermore, it was not
clear how the behavior modeling affected
preservice teachers’” decision-making pro-
cess and how preservice teachers imitated
the decision-making process that the
instructors modeled. Future research can
focus on identifying preservice teachers’
decision-making process in technology
integration and how such a process is
influenced by both behavior and cog-
nitive modeling. Understanding their
decision-making process can give teacher
educators insight into designing more ef-
fective modeling strategies for preservice
teachers’ technology preparation.
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