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1. INTRODUCTION

The rapid development of technology is constantly changing our lives, work and the way we learn (Voogt & Roblin, 2012). In
the information age society, we live in, individuals need to have the skills of critical thinking, problem solving, effective
communication, cooperation, using various technologies, taking initiative and innovation, and be able to develop different
perspectives on learning situations (Angeli & Valanides, 2009). To facilitate students' daily lives and prepare them for business
life, supporting 21st century skills makes it necessary to transform the learning processes both within and outside of the school
(Dede, 2010).

In the standards of educators prepared by different institutions and organizations in the world and in Turkey, pedagogical
approaches that develop the 21st century competencies of learners are emphasized (ISTE, 2017; Ministry of National Education
[MNE], 2019). This enforces educational institutions to revise their teaching methods in a way that will develop the skills and
competencies needed by the knowledge-based society (Bates, 2020). Dede (2007) states that information and communication
technologies shape education in three ways; (1) the knowledge and skills that society demands from its graduates, (2)
diversification of research, teaching and learning methods with interactive media supporting innovative pedagogies and (3) the
changing characteristics of students' use of technology outside of academic environments as it affects their learning styles and
preferences.
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With the coronavirus pandemic, which started at the end of 2019 and turned into a pandemic as of March 2020, in order to
compensate for the interrupted education, emergency distance education method was used in the world by many educational
institutions (Bozkurt, 2020). The current pandemic process leads us to question the education system again, and many schools
have been considering innovative ways of teaching that are suitable for learner needs and focuses on purpose and meaning
(Zhoa, 2020). This paradigm represents a transition from traditional, teacher-centered and lesson-based activities to more
student-centered activities that include collaboration, discussions, and hands-on learning activities (Zhu & Liu, 2020).

The ever-evolving technology and paradigm shift require educators to have an analytical framework that would help them
choose and use the most appropriate technologies for the teaching environment (Bates, 2020). The TPACK Model stands out as
one of the most fundamental and researched theoretical frameworks within the scope of teacher education (Chai et al,, 2013;
Koehler & Mishra, 2009; Koh et al., 2015; Voogt et al., 2013). The TPACK Model, created by Koehler and Mishra in 2006, is the
knowledge of using technology and instructional strategies in a meaningful way to teach a specific content effectively (Harris et
al,, 2009). The model outlines the skills that teachers need in the integration of information and communication technologies
into the teaching and learning process (Koehler & Mishra, 2009). TPACK framework emphasizes Technology Knowledge (TK)
of specific technological tools; Pedagogical Knowledge (PK) of how to teach and guide students; and Content Knowledge (CK)
of a discipline or subject. These three key components come together to form Technological Pedagogical Knowledge (TPK)
which defines the link between technologies and pedagogical practices; Pedagogical Content Knowledge (PCK) which describes
the link between pedagogical practices and content knowledge, and Technological Content Knowledge (TCK) which describes
the link between technologies and content knowledge. TPACK, which is the intersection of TPK, PCK and TCK, is related to the
complex relationship of all knowledge areas and all of this information is a part of the context in which teachers are (context,
classroom environment, other learning environments, etc.) (Koehler & Mishra, 2008; Koehler & Mishra, 2009; Mishra, 2019;
Porras-Hernandez & Salinas-Amescua, 2013; Rosenberg & Koehler, 2015).

Research on technology integration shows that TPACK has important effects on teacher education and professional
development of teachers (Koehler et al., 2007). However, some researchers criticize the usefulness of the TPACK framework in
practice (Angeli & Valanides, 2009) and point out that teachers have difficulties when designing technology-integrated lessons
that support learners' 21st century skills (Cox & Graham 2009; Graham 2011). Thus, Teachers can utilize TPACK design models
to assist them reflect on their existing pedagogical practice and take into account contextual demands, when formulating TPACK
related teaching strategies (Koh, 2019). Design-Based Learning (DBL) is a model used by teachers to combine their theoretical
knowledge with practice within the scope of the TPACK model (Angeli & Valanides, 2009; Lee & Kim, 2014a, b, 2017). This
model has been proven in many studies to be an effective approach in developing technology integration competencies of
teachers (Chai et al.,, 2013; Tondeur et al,, 2018; Voogt et al,, 2013). Enabling future teachers to create learning environments
that support 21st century skills depends on being fully prepared for the pedagogical use of technology (Ottenbreit-Leftwich et
al,, 2018). Preparations for planning instruction or field experience within the scope of Design Based Learning include the
opportunity for teacher candidates to plan and implement technology-integrated teaching for students in primary and
secondary education institutions (Wilson et al., 2020).

To provide a practical and applicable framework for the development of teacher candidates' TPACK in teacher training
programs, TPACK-based IDM was created by Lee and Kim (20144, b, 2017). The model is used especially in the last stages of the
learning process to facilitate the functional use of TPACK knowledge of pre-service teachers (Lee & Kim, 2017). The model was
developed in three stages by Lee and Kim (20144, b, 2017). In two studies conducted in 2014 (Lee and Kim, 20144, b), the
researchers applied two versions of the model in different courses. As a result of the first application, it was determined that
pedagogical knowledge greatly affected pre-service teachers' TPACK acquisition and insufficient pedagogical knowledge
prevented TPACK acquisition. Accordingly, it has emerged that every knowledge in TPACK, especially pedagogical knowledge,
should be taught (Lee & Kim, 2014a). In the second application, a technology-integrated course was designed to increase the
pedagogical knowledge of pre-service teachers. As a result, the pre-service teachers designed integrated lessons with
technology which improved their pedagogical knowledge, but they carried out a teacher-centered teaching. In the second
version of the model, the researchers emphasized the importance of developing more strategies that promote student-centered
understanding of technology application to improve pre-service teachers’ TPACKs (Lee and Kim 2014b). The model was
updated in line with the experiences gained in previous versions and the third version was created (Lee & Kim, 2017).

TPACK-Based IDM consists of three stages. In the first stage, the TPACK model is introduced to teacher candidates. The main
goal of this stage is for pre-service teachers to have a good understanding of the TPACK model and to be ready for the design
they will create in the next phases. The second stage is when you get to try out the TPACK model. At this level, pre-service
teachers engage in a variety of technological activities and get expertise with student-centered technology integration through
"role playing," after which they learn more about the TPACK model by analyzing their experiences from a pedagogical
standpoint. In the last stage, pre-service teachers apply the TPACK model. At this stage, it is aimed that pre-service teachers
design and apply teaching materials so that they can obtain more detailed information about TPACK (Lee & Kim, 2017).
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1.1. Study Purpose

The purpose of this research is to evaluate the applicability of the TPACK-Based IDM developed by Lee and Kim (2017) in
distance courses and to examine the knowledge and experiences of teacher candidates in this context. The research questions
of the study are as follows:

e How were the stages of the TPACK-Based IDM (understanding TPACK, experiencing TPACK, applying TPACK) carried out in
distance courses in the teacher training program?

* How did the TPACK of teacher candidates develop in the application of the TPACK-Based IDM in distance education?

* How did the teacher candidates employ their TPACK in the implementation of the TPACK-Based IDM in distance education?

« How did the distance education process affect the TPACK-based instructional designs of pre-service teachers?

2. METHODOLOGY

An exploratory case study methodology was used in this study (Yin, 2014). A case study is a multi-perspective investigation of
a specific project, program, or system (Simons, 2009). With this purpose, this study is aimed to do a thorough assessment of
TPACK-Based IDM by applying the model to a distance course. In the study, a student-centered course which was enriched with
innovative technologies and materials was designed. Then, the pre-service teachers were asked to create an instructional design
for distance courses using their TPACKs.

2.1. Participants and Stages of the Study

The participants of the study consist of 20 senior pre-service teachers in the CEIT department. The content of the courses for
which data was collected was created and organized to incorporate the steps of the TPACK-based IDM. The TPACK-based IDM
formed the framework of the study. The first step of understanding the TPACK model was to give pre-service teachers with
preliminary details about the TPACK model that they will use as a basis for their designs. Since the participants of the study
were senior pre-service teachers of CEIT, they had attended classes on TPACK before during their teacher education and as a
result they had prior knowledge. Before pre-service teachers began to construct their lesson plans and teaching materials, they
were also informed about the TPACK model and about preparing TPACK-based lesson plans.

In experiencing the TPACK stage, which is the second stage of the model, pre-service teachers attended the lessons held in
practice schools (where pre-service teachers practice teaching in actual classrooms) and observed expert teachers. Due to the
COVID-19 pandemic process, the courses they attended in practice schools were given remotely. During the remote teaching,
pre-service teachers took notes about their observations and the emotions they felt throughout the process. They submitted
these notes to the course instructor as weekly reports. The submitted reports were discussed at their weekly meetings with the
instructor and evaluated on the TPACK model. The pedagogical discussion of their experiences in the synchronous meetings
during the COVID-19 pandemic enabled pre-service teachers to obtain more information about the model. Thus, they gained
more detailed information by experiencing the TPACK model in an actual classroom rather than just understanding it.

In the third stage of the model, pre-service teachers began to integrate the model into their lesson plans and teaching materials.
Pre-service teachers were asked to prepare lesson plans and resources based on the demands of secondary school instructors
(the expert teachers). They also got help from the Computer Science teacher at the practice schools when needed. Before
designing the course materials, the pre-service teachers met with the teacher at the practice school. They discussed needs of
the students and classroom, the grade level, and the subject. The pre-service teachers worked individually on their instructional
design. They designed the lesson plans and materials for the course which was delivered in distance. Considering the two
synchronous course hours (30min+30min), they were asked to prepare 2 lesson plans, one in the middle of the term and the
other at the end of the term. In addition to the lesson plans, for each lesson plan, they were also asked to prepare 3 course
materials for the following 3 stages: (1) Introduction, (2) Application (3) Evaluation. In total, each pre-service teacher prepared
6 course materials.

The aim of the preparation of lesson plans and materials was that pre-service teachers gain the ability to create instructional
design by using their TPACK. In this process, the course instructors at the university provided feedback to the pre-service
teachers about their lesson plans and enabled them to improve their performance and productivity. During this stage, while the
pre-service teachers prepared their instructional design individually, they worked in collaboration with the course instructors
at the university and the teacher at the practice school. After the pre-service teachers completed their designs, they were asked
to prepare a video in the form of a screen recording by giving a lecture on the materials they prepared. Considering the pandemic
process, they were asked to present the lesson plans and materials they prepared as if they were explaining to the target student
group through a video. At the end of the term, the pre-service teachers shared the course materials they prepared with the
teachers in the practice school so that they could be used in the classroom environment.
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2.2. Data Collection Tools

The research data consists of the lesson plans, course materials, and the videos designed by the participants, the reports they
collected during the distance education process, and interviews. In the process, each pre-service teacher prepared two lesson
plans, one in the middle of the term and the other at the end of the term. They also designed a total of 6 course materials, 3 for
each plan. In addition to lesson plans and course materials, each pre-service teacher recorded lecture videos by using their own
as if they are teaching the lesson to the target student group in a synchronous lesson environment. In addition, the weekly
reports that participants took during the design process and distance education process were also collected as a data source for
the study. These data collection tools were used to understand the instructional design experience of the participants. In
addition, it was aimed to understand how the lessons were taught in the emergency distance education process and the views
of the pre-service teachers on this matter.

In order to regularly monitor the development of TPACK, pre- service teachers were interviewed twice, once in the middle of
the term and at the end of the term. The interview questions were formed with the help of the literature related to TPACK to
understand the pre- service teachers’ TPACK process. The interview questions were altered with the comments of three
colleagues experienced in TPACK and instructional design. With the interview questions, the opinions of the participants on the
following topics were determined: what needs are decisive when preparing the lesson plan and materials for the distance
education process, how these needs affect their design, what do they do differently because the lesson plans and materials they
prepared will be used in the virtual classroom environment, their experience in lecturing in a virtual classroom, and how they
feel about teaching a non-face-to-face class and at which stages they have difficulty in this process.

2.3. Data Analysis

The data collected from the lesson plans, course materials, and videos were analyzed using a TPACK-based learning
environment assessment rubric. The TPACK-based learning environments assessment rubric (Sadik & Ergulec, 2021) was
adapted and used to assess the performance. The maximum score of the rubric is 100 and the minimum score is zero. High
scores indicate that pre-service teachers' level of knowledge and practice of TPACK is above the average. In the evaluation of
lesson plans, materials and videos prepared by pre-service teachers, two researchers scored the data separately using the
TPACK-based learning environment rubric. Next, the researchers came together to compare the scores and rescore different
ratings based on consensus.

The interviews and the weekly reports were examined using the content analysis method (Bauer, 2000). First, the answers to
the questions were divided into meaningful sections by two researchers to conduct content analysis. Starting with the answers
of the first pre-service teacher, the data were coded and continued by coding separately. When the codes of the two researchers
did not match, these cases were coded together. After coding, codes representing a specific TPACK component were combined
to form themes.

Multiple data collection tools, including interviews, lesson plans, course materials and video recordings prepared by pre-service

teachers, were used to ensure the validity and reliability of the data. In addition, the data were analyzed by two researchers to
ensure the reliability of the data. The findings were discussed in relation to each other and conclusions were drawn.

3. FINDINGS
3.1. TPACK Developments of Pre-service Teachers
The findings related to the TPACK development of participants are reported. According to the data obtained from the TPACK-

based learning environments rubric, in which the lesson plans, materials and videos of the pre-service teachers are evaluated,
the TPACK developments of the pre-service teachers are given in Figure 1.
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TPACK development of pre-service teachers
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Figure 1. TPACK development of pre-service teachers

According to Figure 1, the first and last application scores of the pre-service teachers are evaluated, it is observed that their
TPACK levels were above the average. The fact that the scores obtained from the last application are higher than the first
application can be interpreted as the fact that the course structured according to the TPACK-based IDM has a positive
contribution to the development of TPACK of teacher candidates.

The main themes emerged in the analysis of the data are as follows; “pre-service teachers’ experience of using TPACK” and “pre-
service teachers’ reflections of the changing learning environment with the pandemic.” In addition, the sub-themes were re-
evaluated on the basis of the concepts they pointed out, and the appropriate concept for each was explained.

3.2. Pre-service Teachers’ Experience of Using of TPACK

Pre-service teachers conduct microteaching activities in order to experience student-centered technology integration activities
in the third year before the internship practices in their last year. In this process, they make applications in which they discuss
possible student roles in practice schools, and they are also evaluated by other teacher candidates and faculty members. In the
continuation of these practices, which match exactly with the phase of experiencing TPACK, a preparation process for teaching
is experienced, which is kept alive with the feedback and reminders of both the teacher at the practice schools and the instructor
at the university during the internship practices. Figure 2 includes the sub-themes within the theme of “pre-service teachers’
experience of using TPACK.”

Pre-service teachers’

AN N R < N

characteristics of the  the usability of teaching ial clear and unambiguous stimulating and gaining supporting individualized
target audience materials social presence lectures attention learning

Figure 2. First main theme and accompanying sub-themes

The first sub-theme that emerged in the context of employing TPACK was the “characteristics of the target audience.”
Particularly, while designing materials, in the context of the characteristics of the target audience, the pre-service teachers
expressed opinions pointing to the critical periods in the development of the students due to their age. In addition, pre-service
teachers had the opportunity to see the characteristics of the target audience more closely during the synchronous lessons at
the practice school they attended throughout the term. The views of a pre-service teacher who mentioned the importance of
teaching by going down to the level of the student in this regard are as follows:

“The best part of the job is sharing new information with kids and facilitating their discoveries. Having a course in
which I manage this knowledge sharing is a very confident and at the same time exciting interaction process. Even if
the curriculum is very important in this regard, we do not have to teach a boring and banal lesson, I understand this.
It is exciting to befriend and learn with our students.” (Participant A, interviews).

A difference was found between the first and last applications in the rubric scoring used to evaluate TPACK-based learning
environments. The participants prepared the lesson plan and materials more appropriate for the level of the students in the last
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application. It was found that the difficulty level of the materials developed in the last application was designed more
appropriately for the level of the student. In particular, it was detected that they made the visual design more suitable for the
level of the student. A pre-service teacher’s comment about the design process supports the theme of the characteristics of the
target audience.

“Since they are just starting to learn the concepts and I need to explain the information in a simple and understandable
way according to their cognitive level, I tried to keep the game very simple and understandable, not to cause too much
ambiguity and to explain it in a simple language” (Participant H, interviews).

“The usability of teaching materials” is one of the important issues in the process of employing TPACK. Teaching materials can
sometimes be designed only for attention, or it can be a material at the heart of the learning-teaching process. When the views
of the pre-service teachers on the sub-theme of the usability of the material were examined, it was understood that they
especially emphasized the usability of the material in the learning-teaching process. At the same time, the participants informed
that they paid attention to the design of materials that will emphasize clarity, flexibility and feedback on a visual basis, which
can be directly associated with the concept of usability. When the materials made by the pre-service teachers were examined
with the TPACK rubric, it was found that they made visual designs suitable for the level of the students. Especially in the last
application, it was observed that the visual design of the materials was developed in a clear and consistent manner suitable for
the level of the student. However, some of the participants stated that they had difficulty in finding visual materials to be used
in the synchronous lesson environment.

“I searched for a richer and more practical application for visual effects in the place of the products in your shop game,
but I couldn't find it. Instead, I think it would be more realistic and useful if | prepared them as paper materials and
applied them in a real classroom environment” (Participant H, interviews).

The pre-service teachers frequently mention that they wanted students to feel themselves involved in the classroom. At first
glance, this sub-theme can be considered under the second main theme of pre-service teachers’ reflections of the changing
learning environment with the pandemic. However, when the theme is reconsidered on the field base, it is categorized under
the first main theme as “social presence” sub-theme. Considering that students will learn better by feeling themselves in the
classroom, not only with a method specific to the pandemic, but also by feeling themselves to participate in the classroom in
general, the situation of considering TPACK independent of the environment and student-centered arises. When the lesson plans
and materials of the pre-service teachers were examined, it was found that they developed strategies that would draw the
attention of the students to the subject, designed their materials in this direction, and demonstrated this more clearly in their
last application.

Not only the material design, but also the pre-service teachers' approaches to the application of the materials they have
prepared are also key in the use of TPACK. The course materials should be clear and understandable. The views of the pre-
service teachers were gathered around the sub-theme of “clear and unambiguous lectures,” in which they specifically
questioned their own roles, how they would use the material, and how they would combine pedagogy and technological
practices. Participant H shared one of the prominent views on this issue:

“The level of the students influenced my design as I had to prepare my course materials suitable for their level. Because
conditional structures in programming (such as IF and ELSE) are very challenging subjects for 5th grade students.
For this reason, I thought that the subject should be conveyed in a more playful way according to the level of the
students and in a simple and understandable way. For this reason, their level influenced my design and lesson plan. |
felt like the synchronous lesson should be delivered in a gamified way rather than through just a presentation. I spent
more time on the game design as I wanted my students to learn by playing the game” (Participant H, interviews).

Student participation has become a frequently studied topic along with motivation in recent years. As the role of technology in
our lives has increased, the way it affects our learning processes has changed. The 5th and 6th grades, who take Information
Technologies and Software courses, coincide with the beginning of the abstract operations period. It should not be forgotten
that students enter a period in which their imagination expands, their images become clearer, and the value they attach to
abstract concepts is increasing. The pre-service teachers were aware of this situation and took it into account both in their
lesson plans and in their philosophical perspectives. The pre-service teachers’ views on this are categorized under “stimulating
and gaining attention” sub-theme. When the lesson plans and materials of the pre-service teachers were examined, it was seen
that they developed strategies that would both stimulate the attention of the students and increase motivation during the lesson.
It has been observed that the pre-service teachers developed strategies that draw students’ attention to the subject at the
beginning of the lesson and use strategies that will increase students’ interest and attention during the lesson. Below is a quote
supporting the sub theme of stimulating and gaining attention and another quote of how designing materials for distance
education could be different from face-to-face learning.

“In the application part, instead of using a presentation prepared in PowerPoint, I created a book that I thought was

more remarkable. I turned the evaluation part into more gamification. In the evaluation part, I extended the period
as students will do it remotely. I asked the questions in an easier, clear, and understandable way. I helped them use
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technology as much as possible. Since the lessons are taught as distance education, I paid attention to the sharing of
the materials” (Participant G, interviews).

“Distance education requires more effort than face-to-face education as we, as teachers, try to gain the students’
attention and at the same time not to lose it. It is necessary to prepare more entertaining and attention-grabbing
materials, it should be prepared in a way that appeals to every student as much as possible, and at the same time, it
is necessary to use materials that will draw attention to the right place while attracting attention” (Participant I,
interviews).

In the first main theme, pre-service teachers’ experience of using TPACK came forward. As a matter of fact, there were
opinions emphasizing that the interaction elements in the course materials should have an aspect that “supports
individualized learning.” Pre-service teachers emphasize the necessity of designing materials so that students can evaluate
and see their own progress together with the interaction elements provided by the material, in accordance with the principle
of learning according to the individual pace of the students.

3.3. Pre-service Teachers’ Reflections of the Changing Learning Environment with the Pandemic

The COVID-19 pandemic has changed human life in general, as well as changing educational environments. In this new way of
learning environments, innovations are required for both teaching staff and students and it is necessary to put them to work
immediately. In this process, where learning losses are inevitable, many distance education interventions that will support
human learning have been discussed; those that can be put into practice have been implemented. Figure 3 includes the second
main theme and its sub-themes that emerged regarding this situation in the study.

)

Reflections of the changing
learning environment with
the pandemic

H

S =N

. L eliminating technical unsubstituted face-to-
active participation N
problems face education
preparing more interaction problems
entertaining questions
preferring short videos keeping motivation alive
doing more activities
preferring collaborative
platforms

Figure 3. Second main theme and accompanying sub-themes

The sub-themes that arose in response to the views on “the reflections of the changing learning environment with the pandemic”
are listed as preparing the lesson plan with active participation, time to eliminate technical problems, and unsubstituted face-
to-face education. In the first of these sub-themes, there are opinions that focus on ensuring effective participation and
preparing lesson plans especially open to participation-oriented innovations. The pre-service teachers mentioned the issues of
preparing more entertaining questions, preferring short videos, doing more activities and preferring platforms that students
can use collaboratively. It is noteworthy that common platforms are preferred in these subjects, where the concepts of
entertainment, timing, repetition and social interaction are at the forefront. In the previous main theme, pre-service teachers,
who emphasized individual interaction (interaction with the material) as much as possible, brought up sociality and interaction
(interaction with the environment and peers) in their preferences of learning management system. Such an approach gains
importance in terms of showing that the pre-service teachers can clearly distinguish between medium and learning
environments. On the other hand, it can be said that choosing short videos in this sub-theme is the right approach to both
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prevent boredom and reduce cognitive load. Preparing more entertaining questions and doing more activities are seen as
important approaches to keep motivation alive. Sample quotes are as follows:

“As far as I have observed, the most lacking point is the inability of the students to interact. The chances of observing
students who remained passive were low. Not being able to make eye contact with students one by one reduces the
effectiveness of the distance education process” (Participant C, interviews).

“In the implementation of the lesson, the students have to be in an environment, namely the computer lab. Because
when a student gets stuck in a part of the code, he can look at his friends next to him. He can ask them questions. Thus,
they learn from their peers. Unfortunately, because it is distance education, group work, collaboration, peer learning,
or other similar situations can't happen. As educators, we cannot see or control what students do and where they
hang out. More precisely, it becomes difficult to do this” (Participant K, interviews).

The second sub-theme of unsubstituted face-to-face education was frequently mentioned by the pre-service teachers, although
it did not include a separate topic mentioned in detail. In this sense, it can be said that both technical issues and potential
problems and time management are seen as important elements in the reflections of the changing learning environments with
the pandemic. A pre-service teacher mentioned this issue in his observation report.

“Due to the Internet and infrastructure problems, I noticed breakdowns during the synchronous lessons. While
students were trying to answer the teacher's questions at the same time, the teacher could not understand what
anyone was saying, I think a solution should be found for this problem” (Participant B, weekly reports).

Even though CEIT is the pre-service teachers' own field in this study, they are of the opinion that a digital technology-based
environment will not replace face-to-face education in the long run. The pre-service teachers, who emphasized the collaborative
platform that emphasizes the interaction of students with each other in the previous sub-theme, this time focus on the
interaction to be established with the student and teacher. Another important issue is to keep students focused on the lesson. It
is possible to see a significant part of the approaches that are the source of this view that the students are active due to their age
and tend towards sociality. Although this is a behavior that can be expected from students who are bored due to the increase in
time spent at home during the pandemic period, it is a situation that disrupts both classroom management and learning
processes:

“I don't believe that distance education provides permanent learning, even for our own age group, I don't think that
learning is permanent at all for 6th grade students. They listen carefully to the lessons on time, but it's actually the
fun of apps that grabs their attention or seeing their friends in the synchronous lessons. In the first space, they write
to each other from the chat, even if their microphones are on.” (Participant E, interviews).

“I don't think distance education is very effective for learning. Older age groups are aware of their responsibilities and
can study and learn by themselves, but younger age groups are not yet conscious of these responsibilities” (Participant
A, interviews).

One of the important consequences of the new process realized with emergency remote teaching is the level and quality of the
feedback to be given to the students. In a normal classroom environment, it is relatively easy for the teacher to go around the
classroom and give feedback, and showing an example of the correct answer or correct progress with direct intervention can
be an immediate and functional solution. Sometimes, the teacher can make an important intervention to the students by
realizing that they do not understand an important point about the current activity. In this sense, materials designed in such a
way that feedback can be given in a rich way come to the fore. One of the participants describes this situation as follows:

“Students can directly interact with the materials in the classroom environment and be more interactive. Despite this
situation (emergency remote teaching), I designed the synchronous environment in such a way that the teacher can
intervene in the materials” (Participant G, interviews).

In the second main theme in general, it is underlined that the participants are aware of the emergency remote teaching and its
interventions addressed in the pandemic. As well as their views on the participation-enhancing lesson planning they brought
on the basis of sub-themes, their views on the comparison of face-to-face education and emergency remote teaching, which are
realistically pointed out by the reflections of possible problems and the processes they observed, are also remarkable.

4. RESULTS, DISCUSSION AND RECOMMENDATIONS

In this study, within the scope of two courses designed with the framework of TPACK-Based IDM, participants were instructed
to design a lesson plan and course materials for distance education using TPACK. The study's primary goal was to look into the
applicability of the model developed by Lee and Kim (2017) in distance courses and the experiences of pre-service teachers in
this context. In the lessons designed to incorporate all the stages of the TPACK-Based IDM, the pre-service teachers designed
lesson plans and course materials using TPACK. They also attended the lessons at the practice schools held during the pandemic.
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Many studies have been conducted on this subject since the TPACK model was introduced in 2006. However, unlike other
studies (Eren & Ergulec, 2020; Lee & Kim, 2017; Redmond & Lock, 2019) in which the TPACK Model was used together with the
Design Based Learning Model, in this study participants were the designers of a course taught remotely where they use their
TPACK. By applying the TPACK-based IDM in two courses, pre-service teachers were also provided to design instruction for
distance courses in practice schools.

4.1. TPACK Developments of Pre-service Teachers

According to the findings of the study, the courses designed with the TPACK-based IDM had a positive influence on the pre-
service teachers’ teaching process and TPACK development levels. First of all, pre-service teachers had the opportunity to
experience the relations between the courses they took for the teaching profession before this course. By associating
technological, pedagogical and content knowledge, they were enabled to increase their TPACK levels. In addition, participants
participated in the distance lessons that are taught in the practice schools. They were in the same environment with the students
and experienced a real distance learning environment. Due to the pandemic, unlike previous terms, all courses in both the
university and the practice schools were taught remotely. In this way, participants had the opportunity to see the difference of
teaching in this new environment, preparing lesson plans and materials for this environment, and how they could use TPACK
in this new environment. The themes that emerged within the study were determined as “pre-service teachers’ experience of
using TPACK” and “pre-service teachers’ reflections of the changing learning environment with the pandemic.”

4.2. Participants’ Experience of Using of TPACK

The limited knowledge and experience of pre-service teachers on distance education influenced their instructional design and
planning for this new learning environment for them. Even though they faced difficulties during the design process, the
participants used TPACK in their lesson plans and course materials. According to the results of the study, the use of TPACK in
the designs they made in the middle and at the end of the term differed. The designs at the end of the term contain more specific
TPACK. The reason for this may be the feedback the pre-service teachers received from the instructors at the university and the
teachers in the practice schools. Apart from this, the fact that the participants observed the distance lessons at the practice
school until the end of the term may have contributed to their use of TPACK more effectively in this new environment.

Under the main theme of participants’ experience of using TPACK, it was found that the pre-service teachers focus especially on
the characteristics of the target audience, the usability of the material, social presence, providing clear and unambiguous
lectures, stimulating and gaining attention, and designing individual interactive materials in the use of TPACK. The pre-service
teachers stated that they made their designs by considering the characteristics of the target audience. At the same time, when
their designs were examined, it was found that they developed materials suitable for the level of the target audience. Thus, it
was found that the pre-service teachers presented abstract concepts that are difficult to understand by simplifying them, and
designed visual materials and interesting content that the target audience can understand. It has been observed that
participants also pay attention to the usability of the material and try to design materials that are clear, unambiguous, flexible
and that will bring feedback to the fore.

Learning takes place in a social setting through the interactions of persons through active involvement, instructional assistance,
and information exchange, according to the notion of social constructivism (Vygotsky, 1978). Social presence in distance
education, on the other hand, can be thought of as students' feelings of being online and their ability to express themselves by
feeling comfortable and safe (Anderson & Garrison, 1995; Gunawardena & Zittle, 1997). It was discovered that pre-service
teachers emphasized the concept of social presence in the distance education process and paid attention to this in their designs.
The pre-service teachers also claimed that they pay attention to the clarity of the materials by the students, make them
interesting, and try to prefer interactive lecture methods. When the materials prepared by the participants are examined, it was
found that online teaching is mostly done through interactive games. These designs, which are made to ensure student
participation in the lesson, are considered important for students' learning and personal development (Hu & Kuh, 2002; Sun &
Rueda, 2012). It was also observed that the participants made individual interactive material designs and emphasized that
students should learn at their own pace. For this, the applications they mostly used in their designs were Zoom, Canva,
Animaker, Wordwall, Menti, Padlet, Kahoot, Quizzes and LearningApps.

4.3. Pre-service Teachers’ Reflections of the Changing Learning Environment with the Pandemic

According to what pre-service teachers stated about the lessons they attended during the pandemic; it was found that
unexpected complications may occur during those lessons. Although instructional designs are made for the emergency remote
teaching process, unexpected problems may arise during the lesson. Under the theme of the reflections of the changing learning
environment with the pandemic, pre-service teachers first mentioned that it takes time to eliminate technical problems. This is
consistent with the findings of the study of Tseng and colleagues (2019). Technical problems encountered in the distance
education process can sometimes prevent teachers from fully implementing TPACK. Audio and video quality and Internet
connection issues can be described as technical problems that are mostly beyond the control of teachers. As a result, such
disruptions can make it difficult to employ TPACK in distance education.
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Under the theme of the reflections of the learning environment that has changed with the pandemic, the pre-service teachers
stated that distance education cannot replace face-to-face learning. In particular, the problems they stated under this concept
were the inability to communicate adequately with the students and to keep them focused on the lesson. The reflections of the
changing learning environment with the pandemic also affected the designs of pre-service teachers. As a solution to the above-
mentioned problems, the participants tried to design their materials focused on active participation. They took care to keep
students active during the distance education process by preparing more entertaining questions, choosing short videos, doing
more activities, and preferring platforms that students can use collaboratively. As Garrison and colleagues (1999) stated, these
solutions actually show the importance of encouraging students' social presence in online teaching and learning.

With the emergency remote teaching process carried out during the COVID-19 pandemic, the lessons in schools turned to
synchronous learning and teaching. Thus, the designs that were made by the pre-service teachers were specifically designed for
synchronous education. However, a well-designed distance education process should be supported by other online teaching
and learning activities rather than focusing only on synchronous learning. It would be appropriate to explain that distance
education does not only contain synchronous parts to both in-service teachers who are continuing the teaching profession and
pre-service teachers who are trained in schools of education. The courses given in the emergency remote teaching process
should not be seen as a long-term solution. A well-designed distance education and emergency distance education should be
separated from each other. The distance education experienced by in-service and pre-service teachers in this process and their
views on this subject will play an important role for the future of distance education after COVID-19 (Bozkurt & Sharma, 2020).
Awareness on this issue can be created through the development of knowledge and professional inclination about distance
education. The emergency remote teaching carried out during the COVID-19 has also compelled the schools of education that
train teachers to suddenly face this new education system. However, considering that distance education is on the way to
become a big part of our lives, it would be appropriate to add courses to the schools of education programs that are specifically
about instructional design for distance education.

In order for pre-service teachers to develop their TPACK expertise in distance education and to experience how they can use
this knowledge in practice, the application of the TPACK-based IDM in distance courses was appropriate within the scope of this
study. The participants stated that the emergency remote teaching carried out during the COVID-19 made positive contributions
to them. They stated that emergency distance education is not only a solution to the current situation, but also helped them
understand the importance of distance education. This whole experience was considered as important for their professional
development. For this reason, instructional design of distance education courses is indeed a significant topic to educate pre-
service teachers during their training at the school of education. However, educating them about TPACK use and its applications
in distance education would help distance education progress in a more planned manner.
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