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Abstract

This research was designed and conducted considering the theoretical and practical suggestions of design-
based research (DBR) methodology and aimed to identify and address problems in a one-semester
technology integration course at a Midwest university in the US. Community of practice (CoP) was used
as the theoretical framework in this research to design and implement interventions, and improve the
quality of the course. The researcher observed a community of teacher educators and aimed to make
suggestions for building successful strategies for communities of practice in similar contexts. The study
results showcased the connection between pedagogy, content and technology as an important theme for
preparing future teachers in technology integration courses but also in all the teacher education courses.
Furthermore, aligned with the previous literature, pre-service teachers’ beliefs and confidence were
identified as important conditions for effective technology integration. CoP was found as a challenging
but helpful model when all the members share ideas in a supportive and balanced environment. An
experienced member of the community acting as a moderator and facilitating the discussions was helpful
to address the communication issues in a community of teacher educators.
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INTRODUCTION

Pre-service teacher education is the primary stage in teachers’ preparation for effective technology
integration in their classroom (Baturay, Gokcearslan, & Ke, 2017; Tondeur, Van Braak, Ertmer, & Ottenbreit-
Leftwich, 2017). Preparing pre-service teachers for technology integration is a challenging task (Tondeur et
al., 2012). In order to use technology effectively in their future classrooms, pre-service teachers need to
develop technology, pedagogy and content knowledge (Harris, Mishra, & Koehler, 2009). Furthermore, a
large number of studies stressed positive beliefs and attitudes as prerequisites for effective technology
integration (Ottenbreit-Leftwich, Glazewski, Newby, & Ertmer, 2010; Sadaf, Newby, & Ertmer, 2016;
Tondeur, Van Braak, et al., 2017). In order to prepare pre-service teachers in the United States, most higher
education institutions offer one standalone technology integration course (Elwood & Savenye, 2015;
Gronseth et al., 2010; Zipke, 2018). Giving one technology integration course in teacher education was found
effective in increasing pre-service teachers’ technology knowledge and skills (Chai, Koh, & Tsai, 2010) and
improving their value beliefs, self-efficacy and intentions to use technology in their future classrooms (Cullen
& Greene, 2011).

However, previous studies shared concerns regarding the content and quality of those courses (Sosa, 2009;
Willis & Cifuentes, 2005; Zipke, 2018). In order to address these concerns, in a review of over 100 teacher
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education programs in the United States, Ottenbreit-Leftwich, Glazewski, and Newby (2010) suggested that
teacher education programs need to be constantly reviewed and revised on how they prepare pre-service
teachers for effective technology integration. Otherwise, program requirements and practices would be
short in any institutions with fast changes in society, education and technology. Considering the
aforementioned concerns regarding success of technology integration courses and suggestions for constant
reflection, evaluation and revision, the purpose of this study is to explore a community of teacher educators
aimed to identify and address the areas for improvement in a technology integration course at a Midwest
university. The participants were eight associate instructors (Al) and a professor teaching the technology
integration course at a large teacher education institution.

The course content was same for multiple sections of the course but the instructors had different
backgrounds, perspectives, and experience teaching it. In collaboration with the researcher, the instructors
(the Als and the professor) aimed to improve the quality of the course and worked in a community of practice
(CoP). The challenge was how to get all the instructors with different backgrounds work together and have a
class that not only helps the pre-service teachers achieve the learning goals but also one that works for the
community. A scenario with a similar challenge can be seen in teacher education institutions using the one
course format with multiple instructors teaching different sections of the course. Therefore, this study has
potential outcomes and suggestions to improve teacher educators’ practice while making suggestions for
effective collaboration between them. The terms “teacher educators” and “instructors” are used
interchangeably referring to the same group in this study.

LITERATURE REVIEW

Professional Learning Communities (PLN) and Communities of Practices (CoP) are common in K-12, where
members of a community work in teams to plan and implement new content and strategies to improve their
teaching, students’ learning and organizational structure. PLNs are required practices in K-12 schools and
teachers are asked to collaborate to address school or classroom issues (Dufour & Eaker, 1998). School
leadership asks teachers to collaborate to build collective capacity in their schools (Hord, 2004). However,
building collective capacity depends on K-12 teachers’ self-motivation, skills, and organizational culture (Stoll,
Bolam, McMahon, Wallace, & Thomas, 2006). Therefore, school administrators’ need to support and monitor
teachers’ development in PLNs (Wang, 2016). On the other hand, CoPs are voluntary communities initiated
as a result of personal or professional motivations in an organization (Brown & Duguid, 1991; Wenger,
McDermott, & Snyder, 2002). Leadership between the community members can be formal or informal, and
emerged from discussions in the group (Wenger, McDermott, & Snyder, 2002).

CoPs are common in higher education and allow faculty to create innovative teaching practices, contribute
to organizational development and improve their knowledge and skills (Jakovljevic & Da Veiga, 2020). For
example, in a study with 7000 faculty members of a Science, Tehnology, Enginerring and Math (STEM)
community, Gehrke and Kezar (2017) stressed that engaging in a CoP contributed to departmental and
organizational change. The community played important roles in the members’ innovative actions. In another
CoP study conducted at an Asian Campus of an Australian University that involves 7 business school faculty,
the members explored the best curriculum for their course (Brown & Peck, 2018). The CoP allowed faculty
members to observe others’ practices and learn from each other. In a qualitative study with 3 doctoral
students and an alumni exploring identity development of the community members, Coffman, Putman,
Adkisson, Kriner and Monaghan (2016) found that CoP helped the community address their professional
identity struggles and define their professional identity as a scholar. This means transformation of a student
identity to a researcher/professor identity in an academic field. In another study aiming to improve their
students’ mathemetics knowledge, four faculty members worked in a CoP and were able to contribute to
their students’ math development as well as their instutions’ financial development and their personal and
collective identities (Sack, Quander, Redl, & Leveille, 2016). CoPs in most aforementioned examples provided
unforseen benefits to the members and their organizations. This study aims to explore a CoP that was formed
to identify and address the areas for improvement in a technology integration course at a Midwest university
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and improve preservice teachers’ technology integration knowledge and skills through interventions of a
CoP.

Community of Practice

Wenger (1998)’s community of practice (CoP) guided this research as the theoretical framework. CoP is
defined as a collaboration space where stakeholders have a shared goal, reflect on their own experience (e.g.
knowledge, practices), and develop interventions (e.g. resources, tools) to improve their practice (Wenger,
McDermott, & Snyder, 2002). The nature of the community, roles and responsibilities are all defined by the
individual members of the community for active change and development of the practice. Barab, MaKinster,
Moore, and Cunningham (2001) stressed that CoP approach supports a free knowledge sharing environment
and collective understanding. However, this requires all its members to take active roles and contribute to
all the phases of the development and evaluation of a practice. In CoP, members move from becoming
individual thinkers to collaborative thinkers and evaluate the roles of the social and physical context in their
practice (Barab, Barnett, & Squire, 2002).

In the present research, the researcher and the instructors were the members of a group teaching the same
technology integration course for pre-service teachers. The community members shared the same goal and
aimed to improve the quality of the course in terms of content, instructional strategies and context. All the
members’ course sections and responsibilities were defined. Following the guidelines of the CoP approach,
the instructors made a plan to conduct the community meetings. The professor served as a moderator to
guide the discussions and keep track of the group tasks. In the meetings, the community reviewed the course
content, identified areas for improvement, and designed interventions to improve the quality of the course.
The researcher was a former instructor of the course; he values technology integration in K-12 education and
believes that technology integration courses play an important role for teachers’ effective technology
integration. The researcher approached the community to explore their community interactions and their
actions to improve the course implementation and outcomes.

METHODOLOGY

This research was designed and conducted considering the theoretical and practical suggestions of design-
based research (DBR) methodology. Wang and Hannafin (2005) define DBR’s important characteristics as “a
systematic but flexible methodology aimed to improve educational practices through iterative analysis,
design, development, and implementation, based on collaboration among researchers and practitioners in
real-world settings, and leading to contextually-sensitive design principles and theories” (pg. 6). In DBR, real
life context and colleagues are the main guide of the research process (Barab & Squire, 2004). Similar to DBR,
aforementioned characteristics are also at the center of CoP (Kilbride, Perry, Flatley, Turner, & Meyer, 2011).
Therefore, CoP and DBR methodology align well in terms of working within a community of practitioners to
address real life problems and make suggestions for pre-service teachers’ technology integration course
design and revisions.

The purpose of this study is to explore a community of teacher educators aimed to identify and address the
areas for improvement in a technology integration course at a Midwest university in the US. This study aims
to answer the following research questions:

1. What are the areas for improvement in a technology integration course in a teacher education to better
prepare pre-service teachers for effective technology integration in their future classroom?

2. What changes can be made to address areas for improvement in a technology integration course in a
teacher education to better prepare pre-service teachers for effective technology integration in their
future classroom?

3. How do teacher educators work in a community of practice to identify and address areas for improvement
in a technology integration course in a teacher education to better prepare pre-service teachers for
effective technology integration in their future classroom?
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Research Setting and Participants

The research was carried out at a large Midwest university in the US. The participants were the instructors
who were teaching the technology integration course in the fall and spring semesters. One instructor was a
professor teaching in an instructional technology department with over 10 years of teaching experience. All
the other instructors were in the instructional department pursuing their doctorate degree. They had various
teaching experience with different backgrounds (e.g. Computer Science Education, Social Studies, Math,
English as a Second Language). Most of them were in their second or third year in the program. There were
two new instructors teaching first time in higher education. The professor attended all the instructor
meetings, organized and facilitated the discussions. Informed consent was obtained from all the participants.
With the instructors’ guidance, data was also collected from pre-service teachers taking the course in both
semesters. It was a required course to complete the teacher education program. Most of the pre-service
teachers enrolled this course in their first or second year. The main goal of the course was to prepare pre-
service teachers to effectively integrate technology into their future classroom. The course was offered for
15 weeks in three-hour blocks. There were eight instructors teaching eleven different sections in the fall and
ten sections in the spring semesters. Even though the fall (N=246) and spring (N=216) semesters’ pre-service
teachers were different, they shared similar characteristics in terms of the number of the students in the
sections, gender diversity, year in their program, age and subject areas. The pre-service teachers taking the
course represented various subject areas, such as early education, elementary education, foreign language
education, English language arts, secondary math, secondary life sciences, secondary physics, secondary
social studies, teaching all learners, health education and visual arts. All the sections of the course followed
the same syllabus that the instructors created at the beginning of the fall semester. The course included both
teacher centered (e.g., instructor delivering lectures) and student centered (e.g., discussions groups,
students creating products) instructional strategies. Based on the course syllabus, the pre-service teachers
in this course completed the following assignments during the semester:

e Class-prep activities: Before each week’s class, the pre-service teachers completed a short online activity
to get familiar to the week’s topic.

e In-class workouts: During the last hour of each class, the pre-service teachers used a technology tool and
created a product that was related to each week’s content.

e Case analysis: The pre-service teachers were required to complete two case analyses in teams. The cases
included various problems that in-service teachers may experience in real life classroom settings.

o Teacher website: For one of the large final projects, the pre-service teachers envisioned their future
classroom and created a fictitious teacher website.

e E-portfolio: The pre-service teachers created an online portfolio (e-portfolio) and shared their projects.
The course followed the National Education Technology Standards for Teachers (“NETS-T”) and the pre-
service teachers shared evidences of their work for each standard in the e-portfolio.

Research Procedures

The idea for this research was to improve the quality of this class in the instructors’ own values, their
definitions of the problems and possible solutions based on their observations and experiences. The
researcher aims to identify and suggest principles to review, revise and improve technology integration
courses in similar contexts with CoP approach as the guiding theory. In all the stages of this study, the
researcher attended the instructor meetings and took observation field notes as a participant observer
(Kluckhohn, 1940) to understand and interpret how the community worked together and made decisions in
the research process. Participant observation is a data collection technique used when a researcher has
longitudinal contact with the participants and aims to “generate theories and to develop understanding of
specific organizational forms” (Bogdan, 1973, p. 303). The observations and the field notes helped the
researcher to interpret the community interactions.
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Figure 1. Fall Semester Procedures

During all the stages of the study, the researcher also played a facilitator role and was guided by the
instructors’ ideas to conduct the study. The community decided to use two main data collection instruments
(a) focus group discussions (FGD) and (b) pre/post questionnaires, and analyzed the data as a community.
Below are the explanations of all the stages of the data collection and analysis procedures. Furthermore,
Figure 1 and Figure 2 depict these procedures as a visual.

1. As part of the course, the instructors sent an online midterm course evaluation to their sections during

week 8 or 9 classes of the fall semester and asked the pre-service teachers to report any difficulties they
were experiencing in the course. The first FGD took place after these midterm evaluations were
implemented, where the instructors shared their perceptions based on their observations and the results
of the midterm evaluations. This FGD helped the community to identify the problems in the fall course
(week 10).

. After the first FGD, the researcher transcribed the meeting recording and analyzed the data using
thematic analysis (Braun & Clarke, 2006; Creswell & Clark, 2017). The researcher did not use predefined
codes. The data led the analysis process. The researcher coded, categorized and created the preliminary
themes alone and created a draft questionnaire consisting of 20 questions. The community worked
collaboratively, reviewed the questions and created the final version of the questionnaire with ten
qguestions (week 14). The questionnaire was distributed at the end of the fall semester, week 15, to
examine the pre-service teachers’ perceptions regarding the problems identified by the community. The
guestionnaire was online, voluntary based and anonymous. While some instructors asked the pre-service
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Figure 2. Spring Semester Procedures

teachers to complete the questionnaire during a class break, others preferred to send an online
announcement and asked them to participate. Out of 246 pre-service teachers, 70 (28.45%) pre-service
teachers completed the questionnaire in the fall semester.

. The third FGD helped interpret the pre-questionnaire results and suggest possible interventions as
solutions for the spring semester. The questionnaire results were analyzed using descriptive statistics. The
researcher calculated the mean scores for each item and the community discussed the results and
interpreted what the results mean for their classroom context. Based on the results of this analysis, the
community developed interventions to improve the quality of the course in all the sections.

. The fourth FGD, during week 9 of the spring semester, helped to discuss how interventions had been
going and to encourage the community to continue to apply the proposed changes.

. The interventions were applied in the spring semester and the post-questionnaire was distributed during
the final week of the spring semester. Out of 216 pre-service teachers, 63 (29.16%) pre-service teachers
completed the post-questionnaire. The results were analyzed using descriptive statistics to compare the
fall and spring results for improvement. The community met for the fifth FGD one week after the spring
semester, discussed and interpreted the results of the post-questionnaire.
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Issues of Reliability and Validity

In all the stages of this research, the data collection and analysis procedures were validated by the community
members. The community members were all teacher educators teaching the technology integration course
and had various sizes of experience in research. Therefore, they were able to actively contribute to the
research process. The researcher audio recorded the FGD meetings and transcribed them verbatim. After
each meeting, the community discussed and analyzed their own discussions to move further in the process.
Furthermore, the pre-post questionnaire was created and interpreted as a community. Therefore, the
community was active in all the stages of the research and contributed to the study not only to create valid
and reliable research but also improve their own practice. Even though pre-post questionnaire was the
primary data collection method in this study, the FGDs helped triangulate the data through teacher
educators’ contributions in the discussions.

FINDINGS

CoP framework and DBR methodology aligned well to identify and address the problems in the course. These
were common goals essential for all the instructors in the community (Wenger et al., 2002). Furthermore,
this study helped the researcher evaluate how the instructors with different backgrounds, perspectives and
experience worked together as a community. Overall, the researcher noted that the members were
responsible and concerned about the quality of their teaching practice and worked well. However, the
researcher observed some challenges for applying the CoP framework with this group of the instructors in
the FGDs. The community had international instructors teaching the course for the first time. The researcher
observed and noted that these members were quiet and hesitant to present their comments during the
discussions. Furthermore, one experienced member was sometimes dominant on her ideas and influenced
the community decisions. For example, when the pre-survey results were discussed, one of the novice
international instructors shared the pre-service teachers’ concerns about “the assignments’ high workload”
(S). The experienced instructor neglected and commented about the concern: “I think the assignments are
fine. [The pre-service teachers] are expected to spend six hours outside of the class time to complete the
requirements” (K). Even though the issue was open to discussion in the community, the experienced
instructor was insisted on her idea and interrupted the discussion. Therefore, that issue was not considered
to be examined and addressed in the intervention list. Similar instances happened in the following meetings
and the course director, a professor in the department, took active roles and asked for follow up ideas from
other instructors, such as “what do you guys think about this problem?”, “what is this problem about?”. The
course director as a facilitator encouraged all the members’ participation. The course director’s
encouragements were successful and important for balancing the community dynamics. Overall, the
community worked well and had success in identifying and addressing important issues in the fall semester.
The next section demonstrates the problems identified in the first FGD. The following sections demonstrate
the interventions as well as the outcomes of those interventions in the spring semester.

Problems Identified in the Fall Semester

Lack of confidence

Based on the fall questionnaire results, the instructors agreed on pre-service teachers’ lack of confidence
using technology in their future classroom. For example, one instructor reported: “They are still not very
confident using technology and putting so much technology in their life” (B). Another instructor shared a
similar concern: “I don’t think they have confidence to teach with technology. My students share their
hesitation to use smart board due to technical problems they may experience in front of classroom” (K).

Poor connection between the assignments and the course content

During the last hour of each class, the pre-service teachers complete an assignment called the in-class
workouts. For this assignment, they used a technology tool and created a product that was related to the
week’s content. Some community members reported poor connection between the class preps, the in-class
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workouts and the weekly course content. The researcher observed the community members’ confirmation
of the problem. For example, referring to the class preps and the in-class workouts, one instructor shared
the pre-service teachers’ opinions: “We have too many small assignments. Couple of them [the pre-service
teachers] indicated that [the assignments] are busy work and not meaningful work” (B). Another instructor
highlighted: “One of my students, not in the midterm evaluation, but she talked to me in the class. So,
everything we talked about in terms of the lesson, lecture part, she did not really feel that was relevant what
she tries to produce in the in-class workouts” (J).

Technology tools not useful for future classrooms

The instructors emphasized the pre-service teachers’ concerns regarding the inapplicability of technology
tools they learned for their future classroom. For example, one instructor quoted her student (a pre-service
teacher) from the midterm evaluations: “We are learning so many technologies that are changing rapidly.
So, why we learn them now, by the time | graduate, those technologies will be changed” (R).

Technology and subject incompatibility

The instructors shared the pre-service teachers’ negative attitudes regarding applicability of technology into
their subject area. One instructor referred to her student’s midterm response: “This one is an English teacher
and she thinks that technology cannot be used in her English classroom” (R). Another teacher shared the
same observation for biology pre-service teachers: “Biology teachers feel the same way. It seems we are
focusing too much on the technology, not on the integration” (B).

Limited time spent to complete the in-class workouts

Some instructors shared the limited time they spend in the classroom to complete the in-class workouts. For
example: “Some of my students shared that they are not be able to finish the in-class workouts in the class”
(V). Another teacher shared same problem: “They always ask me whether | am going to give them more time
on the [in-class workouts]. But then | always respond, well it depends on how other things go” (J).

Pre-survey Results

Based on the aforementioned discussions and his observations, the researcher created a questionnaire
including 20 questions. The community reviewed the questions in the second FGD, revised and reduced the
number of questions to 10 and used Likert-scale (1: Strongly disagree-2: Disagree-3: Neither agree nor
disagree- 4: Agree- 5: Strongly Agree). The purpose of this questionnaire was to check if the concerns
identified in the first FGD were common for all the sections of the course. The instructors distributed the
survey in week 15 of the fall semester. The means are provided in Table 1 for all the pre-service teachers and
also for each major responded to the questionnaire.

The results were interpreted together with the community in the 3™ FGD and the issues below were
highlighted:

1. Majority of the pre-service teachers reported that technology is not applicable to their subject areas.

2. Compared to the other majors, math secondary teachers reported lower confidence in selecting and using
technology in their future classrooms.

3. A considerable number of the secondary teachers responded that the tools they learned will not be
applicable to their future classroom.

4. A considerable number of pre-service teachers responded that they were not given enough time to
explore technology tools in the class.

5. Majority of the pre-service teachers in all the sections responded that the class-preps did not prepare
them to the weekly course content. The class-preps activities are short online assighnments that the pre-
service teachers completed before each class to get familiar to the week’s topic.
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Table 1. Pre-service Teachers Responses to the Areas for Improvement Identified in the Fall Semester

Please choose your major from the following Early Elementary  Secondary Secondary Secondary Secondary TOTAL
list Education Education English &  Math (n=7) Science Social (n=70)

(n=7) (n=36) Language Arts (n=3) Studies

(n=7) (n=10)

Technology is applicable in teaching my subject  3.86 4.06 3.71 3.29 4.50 4.50 4.05
area.
A lot of technology tools | learned in this class 3.71 4.11 4.00 3.29 3.50 3.90 3.97
will be useful in teaching my future classroom.
We spent sufficient time exploring each 4.00 3.83 4.00 3.57 4.00 3.70 3.79
technology tool in the class.
| feel confident in selecting appropriate 4.00 3.81 4.14 3.71 4.50 4.00 3.9
technology for my future classroom.
| feel confident in using technology in my 4.00 3.89 4.00 3.71 4.50 4.30 3.95
future classroom.
The class preps prepared me for the class every  3.43 3.31 2.57 2.71 3.00 3.10 3.04
week.
The in-class workouts helped me to reinforce 3.43 3.83 3.00 3.86 3.50 3.80 3.66
what we learned in the class.
I know how to solve various classroom 3.86 3.83 4.29 3.57 4.00 3.40 3.83
problems by using technology.
| know how to identify various classroom 3.71 3.94 4.00 3.86 4.5 3.70 3.92
problems.

Table 2. Problems Identified in the Fall and the Design Interventions in the Spring Semesters

Problems Identified Interventions Applied

e Secondary pre-service teachers had difficulty finding tools, e Provide more secondary education specific examples and
integrating technology into their subject areas and had practices in the spring sections.
negative beliefs about technology. e Provide support to the secondary education majors to find and

learn technology tools appropriate for the level.

® Pre-service teachers did not find the technology tools useful in e Emphasize that the course is not a technology course and
their future classroom. encourage pre-service teachers to think about strategies and
tools useful in their future classroom.

o The pre-service teachers had difficulty in creating meaningful e Integrate the class-preps to each week’s content and discuss
relationship between the class preps, the in-class-workouts the results with the pre-service teachers.
and the course content. e Revise the class-preps content and make them interesting and
o The class preps inadequately prepared the pre-service teachers relevant to the pre-service teachers.
for the class every week.

o The in-class-workouts inadequately help the pre-service e Revise the technology integration practices content and
teachers to reinforce what they learned in the class. connect it to the course content better.

o The pre-service teachers do not have enough time to complete e Change the assignment name “in-class-workout” to
the in-class-workouts during the class time “technology integration practice.”

6. A considerable number of pre-service teachers responded that the in-class workouts did not help them
reinforce what they learned in the class.

Interventions for the spring semester

Based on the community discussions and agreement between the members, the interventions listed in Table
2 were offered as solutions to improve the quality of the technology integration course in the spring
semester.

Post-survey Results

After implementing the proposed changed in the spring semester, the instructors distributed the post survey
to their new group of pre-service teachers in week 14 of the spring semester. The community conducted the
last FGD at the end of the spring semester and discussed the post survey results (see Table 3).
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Table 3. Comparison of Fall and Spring Questionnaire Means (All Majors, Primary and Secondary Levels)

Majors Grouped All Majors Primary Secondary

Fall (n=70) Spring Fall (n=43) Spring Fall (n=27) Spring
(n=53) (n=27) (n=26)

Technology is applicable in teaching my subject area 4.01 4.30 4.02 4.12 4.00 4.48

A lot of technology tools I learned in this class will be useful 3.94 4.00 4.05 3.84 3.78 4.15

in teaching my future classroom

We spent sufficient time exploring each technology tool in 3.83 3.96 3.86 3.92 3.78 3.96

the class

| feel confident in selecting appropriate technology for my 391 3.94 3.84 3.76 4.04 4.11

future classroom

| feel confident in using technology in my future classroom 3.99 4.17 3.90 4.00 411 4.30

The class preps did prepare me for the class every week 3.13 4.08 3.32 4.08 2.81 4.07

The technology integration practices helped me to reinforce 3.70 3.98 3.76 4.00 3.59 3.93

what we learned in the class

| know how to solve various classroom problems by using 3.93 3.91 3.93 3.80 3.93 3.96

technology

| know how to identify various classroom problems 3.80 3.89 3.81 3.92 3.78 3.85

In addition to comparing the overall mean scores for all of the participants, the community decided to make
the comparison based on education stages as primary and secondary. This decision was due to the
interventions made in the spring semester, which mainly aimed to make changes in aforementioned stages
but not on specific subject areas.

One of the interventions in the spring semester aimed to provide more secondary specific examples and
practices and provide more support to the secondary education majors. This attention changed secondary
pre-service teachers’ beliefs in a positive way and improved their confidence to select and use technology
appropriately in their future classroom. However, the beliefs and confidence scores reduced for the primary
stage pre-service teachers in the spring semester. The community discussed this new problem and shared
the reason as focusing mostly on the secondary level pre-service teachers. For example, one instructor
shared:

This semester | focused on more secondary education, provided more examples. | really
provided a lot of examples focusing on secondary that might be a reason. | feel like, yes,
maybe sometimes ignored, not ignored like paid less attention, spent less time with the
elementary folks (S).

The instructors shared that it requires more preparation to teach in sections where there are diverse subject
area pre-service teachers. For example, L shared:

I know [R] had a much diverse mixture. There has to be a way for us to make us talk about
strategies to be able to give examples all of those areas, whether it is through
individualized feedback in the class preps or you walking around any saying: “I really think
you should try this program.” So, | think that we need to be prepared for those different
areas.

In order to create a supportive and positive environment in the future semesters, the community decided to
identify and consider pre-service teachers’ subject areas at the beginning of the semester, plan the
technology tools available for different sections of the course. The instructors decided to create a repository
of technology resources and examples, share them via the course website and allow pre-service teachers to
find resources available in different subject areas. One teacher commented: “Whenever an instructor needs
to demonstrate a subject specific tool or a pre-service teacher trying to find a tool for his/her major, s/he
could refer to the repository” (K).

After the interventions in the spring semester, the biggest positive shift was on the pre-service teachers’
conceptions about the class prep assignments. The pre-service teachers were able to see the connection
between the class-preps and the weekly course content better. The community shared their satisfaction of
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the results in the meeting: “It seems like we overcame the [class preps] issue. We need to continue doing
what we have done this semester” (L). In another intervention, the community offered to change the name
“in-class workout” to “technology integration practice.” As an effective change, the community decided to
continue to use the new name “technology integration practice” to eliminate the pre-service teachers’
complains about the limited time left for “the in-classworkout” assignments.

DISCUSSION

The present study explored a community of teacher educators’ participation in a CoP to identify and address
the problems in a technology integration course. The CoP focused on the instructors’ reflections of their
experience and the interventions to improve their practice (Wenger et al., 2002). The community decided
the data collection procedures, used FGDs and questionnaires to identify and address the problems. During
these interactions, the researcher observed and examined the community dynamics as an external member,
investigated how the instructors worked as a community, what influenced their decision-making processes,
and aimed to make suggestions for similar CoPs in teacher education programs.

The findings suggest that technology integration courses provide the foundation for technology and
pedagogy knowledge (Mouza, Karchmer-Klein, Nandakumar, Ozden, & Hu, 2014). However, they offer
limited time to practice technology integration and sustain new knowledge and skills and positive beliefs. In
order to address the challenges of the one course format, different strategies were offered. For example, in
a recent study, faculty in teacher educations are expected to infuse technology in all the method courses,
and “create curriculum and provide technology rich experiences to help students develop their content,
pedagogy and technology knowledge” through methods courses and student teaching experiences (Foulger,
Wetzel, & Buss, 2019, p. 2). This approach expressed the need to think at the program level of technology
integration rather than the course level (Wetzel, Foulger, & Williams, 2008). Mouza et al. (2014) investigated
and compared the impacts of the one course model with the technology-infused approach and found that
one educational technology course is vital to improve pre-service teachers’ technology knowledge.
Furthermore, teacher educators who practiced technology-infused approach were limited in the application
of technological pedagogical knowledge and focused more on the pedagogical knowledge level in their
classes. The findings of the Mouza et al. (2014) study suggests that even though integrated approach provide
pedagogical benefits, due to teacher educators’ limited knowledge and experience in technology integration,
educational technology course is essential to improve “preservice teachers’ ability to combine content,
pedagogy and technology in the design and implementation of technology-integrated lessons” (p. 219).
Therefore, it is important to constantly review and revise educational technology course content and
strategies to meet the students’ ever changing needs (Ottenbreit-Leftwich, Glazewski, & Newby, 2010).

Beliefs

Pre-service teachers’ beliefs to use technology in their future classrooms is an important condition for
effective technology integration (Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Farjon,
Smits, & Voogt, 2019; Tondeur et al., 2017). In the questionnaire results, the community recognized that pre-
service teachers did not value technology integration and hesitant to use technology in their subject area
teaching. In order to address this concern, the findings suggest that teacher educators need to know pre-
service teachers in detail (e.g. subject area, technology preconceptions, beliefs regarding technology) and
guide them to build and sustain positive beliefs regarding technology integration. Furthermore, they need to
provide examples and activities relevant to pre-service teachers’ subject areas (Angeli, 2005; Trainin,
Friedrich, & Deng, 2018) and allow them to make connections between technology, pedagogy and content
(Tondeur, Pareja Roblin, Van Braak, Voogt, & Prestridge, 2017). This condition was also stressed as an
important condition in Technological, Pedagogical, Content Knowledge Framework (TPACK) (Koehler &
Mishra, 2009).
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Assignments

Another major area for improvement was assignments in the fall semester. The community decided to make
design changes and integrate the class-prep assignments’ content to the in-class discussions and activities.
Furthermore, they aimed to connect all the class-preps and the technology integration practices to the course
content and the pre-service teachers’ interests. Creating meaningful assignments for students is an important
condition of a successful learning experience in any learning context (Morrison, Ross, Morrison, & Kalman,
2019). In a study with 200 first year computer science students in an introduction to programming class,
Layman, Williams, Williams, and Slaten (2007) asserted that making an assighment meaningful does not need
big changes on the context. Adding or changing small details can make assignments more meaningful for the
students (Layman et al., 2007). This suggestion is aligned with the findings of the current research study.
Changing the name of the in-class workouts to technology integration practice made an impact on the
students’ perceptions about their learning experience. Courses in technology integration need to offer
assignments that are meaningful and impactful for pre-service teachers’ learning needs (Tondeur et al.,
2017).

CoP in Teacher Education

CoP approach was implemented in this research to identify and address the issues in a technology integration
course for pre-service teachers. CoP is a setting that share common goals, activities, resources and limitations
in a professional culture (Kuhn, 2002). The problems identified in the post findings suggest the ongoing cycles
of reviews and revisions of technology integration courses as a community. Based on the findings and the
researcher’s observations as an outsider, CoP is suggested as a helpful approach in similar contexts. However,
some factors limit the community interactions and teamwork. As the previous literature suggested,
successful CoP depends on defining strategic objectives for and active participation of all the community
members (Barab et al., 2002). Wenger et al. (2002) defines this as joint enterprise that binds the members
together. Clear and meaningful objectives motivate members and give them responsibility to improve their
practice.

However, even with strategic objectives that were meaningful for all the participants’ professional practice,
individual members of the community may influence the quality of participation in CoP environments. Thus,
the community becomes restricted. The findings suggest considering a teacher educator community’s social
configurations as a critical condition for the quality of the CoP efforts. New or novice members may shy away
from the discussions due to fear of criticism or providing false information to the community (Ardichvili, Page,
& Wentling, 2003). Therefore, CoP environments in teacher education need a moderator to encourage more
discussions and collaboration between the members (Probst & Borzillo, 2008). This moderator needs to be
an experienced senior insider of the community who can help the community to reach the full potential by
considering the weaknesses, strengths and the relations between the members (Baker & Beames, 2016).

CONCLUSION

In this DBR study, problems in a technology integration course were identified, analyzed, interpreted and
addressed in a community of teacher educators. In the current conditions of teacher education institutions,
recent studies stressed the importance educational technology courses for preparing pre-service teachers
for technology integration. Therefore, reviewing and revising technology integration coursework emerged as
important ongoing needs. However, technology integration courses have short-term impact on pre-service
teachers’ technology integration knowledge, beliefs, confidence and practice. After taking one course, pre-
service teachers need to continue to see successful examples of technology integration in other teacher
education courses and use technology in their teaching practices.

This study has some limitations. For instance, the pre-service teachers in the fall and spring semesters were
different. Even though they share similar characteristics, comparing different groups can be a limitation.
Furthermore, this study was conducted in one institution and the findings cannot be generalized to other
higher education contexts. However, there is potential benefits for transferability of findings to similar
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contexts. The researcher was a member of the same community in the previous years. Therefore, his
relationships with the community members and previous experience might influence the interpretation of
the findings.

This study has important implications for practice and research. CoP approach was successful to examine and
improve the quality of the technology integration course and this study provides suggestions for teacher
educators to apply a similar CoP approach to improve their courses. However, community members need to
consider the community dynamics and identify and share roles for community success. In terms of research,
using DBR in CoP was an innovative approach to create knowledge sharing communities in teacher education
in technology integration. However, future research studies are needed to compare and validate the findings
with more data. It would be helpful to locate problems in different contexts and identify the overarching
problems in pre-service teacher technology integration preparation.

Ethical Statement

The study has been approved by the institutional research ethics committee and has been performed in
accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards.
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