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Abstract: Most research has examined flipped learning within the context of face-to-face (F2F) instruction. However, previous
research has not effectively explored the possibility of how online synchronous flipped learning influences pre-service teachers
(PSTs) in teacher education programs during Coronavirus disease (COVID-19). Recognizing the gap in the literature, this paper
explored three aspects of online synchronous flipped learning by understanding 1) PSTs' learner engagement, 2) self-directed
learning, and 3) learner satisfaction in a Korean university. The data was collected from Korean PST's interviews, reflection notes,
and course evaluations. The thematic analysis was used to analyze qualitative data sources. The study findings showed that PSTs
favored a synchronous online FL because it encouraged them to engage in various collaborative activities through Zoom breakout
sessions. Also, pre-class materials from online FL can positively enhance the PSTs' self-directed learning process. Based on these
findings, this study provides suggestions on how to effectively implement online synchronous flipped learning in teacher education
programs.
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Introduction

As Coronavirus disease (COVID-19) spread globally in early 2020, the traditional face-to-face (F2F) education model had
to be modified at every level. Educators faced crucial challenges in transitioning course formats from F2F to online
learning (Ferdig et al., 2020; Flores & Gago, 2020). For higher education, the pandemic forced teacher educators to
rapidly readjust the instructional model for pre-service teachers (Baran & AlZoubi, 2020) because the Ministry of
Education in Korea announced that all university courses would transition online (Chang et al,, 2020; Kim et al.,, 2020).
Guided by the Korean MOE's new policies, Korean universities were forced to adopt online education, which meant
teacher educators in Korea had to conduct synchronous or asynchronous online courses (Chang et al., 2020; Kim et al,,
2020). Synchronous courses require instructors to teach classes in real-time with students via video conferencing
software; while asynchronous classes allow instructors to post teaching materials, such as lecture videos, on a Learning
Management System (LMS) so that PSTs are able to complete materials in a designated timeline.

Flipped Learning (FL) is defined as "a pedagogical approach in which direct instruction moves from the group learning
space to the individual learning space, and the resulting group space is transformed into a dynamic, interactive learning
environment where the educator guides students as they apply concepts and engage creatively in the subject matter”
(Flipped Learning Network, 2014). In the FL model, the traditional direct teaching method is repositioned as an out-of-
class activity so that in-class time can focus on problem-solving or project-based learning. In this environment, the
instructor’s role is similar to that of a learning coach or facilitator (Karabulut-llgu et al., 2018). Thus, FL could provide
more hands-on and student-driven activities during the in-class time. The advantages of an FL include increased student
motivation, self-pacing learning, mastery learning, increased collaboration, and instant feedback through assessment
(Gianoni-Capenakas et al., 2019; Turan & Akdag-Cimen, 2020). Many universities have embraced the FL. model because
it provides increased peer interaction and deeper engagement with the material.

Previous studies have documented that the asynchronous teaching approach in the FL frees up in-class time to receive
meaningful learning experiences through higher-order thinking activities (Uzunboylu & Karagozlu, 2015; Zhang et al,,
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2014). Similarly, previous research suggests that FL allows university faculty members to provide more individualized
and customized instruction for all students (Estes et al., 2014; Hao, 2016). However, previous research has mainly
focused on the F2F context, which is disconnected from the online context. It is not fully understood how online
synchronous flipped learning influences learning engagement, self-directed learning, and satisfaction with PSTs. To
explore the gap in the pre-existing literature, this research aims to understand PSTs' engagement, self-directed learning,
and satisfaction with FL during COVID-19.

Literature Review
FL on Learner Engagement

Previous studies have shown that learner engagement is a core element of delivering quality higher education. Learner
engagement is also related to academic success, favorable educational outcomes, and student satisfaction (Appleton et
al,, 2008). Several studies have documented the positive relationship between the two factors (Doo, 2022; Fisher et al.,
2018; McLaughlin et al,, 2016; Norazmi et al., 2017). For instance, Fisher et al. (2018) argued that flipped learning could
positively influence learner engagement, performance, and satisfaction. Study results showed that the learner
engagement stimulated by FL could make students satisfied in terms of their perceptions of learning performance.
Similarly, McLaughlin et al. (2016) compared student engagement with FL. The results indicated that students who
attended FL classes performed significantly better on examination than students who did not attend FL classes. Norazmi
et al. (2017) examined students' engagement in FL through a self-developed questionnaire. Study findings suggest that
the FL could promote students' writing process for emotion (3.88), cognition (3.95), and behavior (3.96). The authors
recommended FL be implemented in all areas of language learning by providing practical guidelines for instructors and
learners to maximize the flipped classroom experience. Doo (2022) examined various variables influencing learners'
perceptions, perceived usefulness, and learning engagement. The results showed that the benefits of FL were facilitating
learners' understanding of lectures, providing flexible learning time, and creating individual learning. Overall, research
has shown that FL positively influences learning engagement for university students (Doo, 2022; Fisher et al,, 2018;
McLaughlin et al.,, 2016; Norazmi et al., 2017).

FL on Self-Directed Learning

Regarding the impact of FL on students' self-directed learning, previous studies have documented the relationship
between the two factors (Ceylaner & Karakus, 2018; Chung, 2018; Kim et al., 2014; Zainuddin & Attaran, 2016; Zhang et
al,, 2014). Specifically, Ceylaner and Karakus investigated how the FL could affect students' self-directed learning and
attitudes. Results indicated that there was a significant difference between the experimental (FL intervention) and
control group (no intervention) regarding self-directed learning readiness and attitudes towards the English course. In
another study, Chung explored the effects of FL on self-directed learning and class satisfaction for university students.
The results suggest that the FL has a significant impact on students' self-directed learning. More specifically, the results
showed significant differences in university students' goal setting, self-directed learning and problem-solving excellence,
class methods, and content understanding.

Zainuddin and Attaran (2016) investigated university students to identify the impact of the LMS in enhancing their self-
directed learning ability through FL courses. Study findings showed that the FL could enable students to foster their self-
directed learning pace and with the pre-recorded instructors' video lectures. In another study, Kim et al. (2014) explored
the effects of FL activities on learners' self-directed learning and collaborative learning. The FL was found to have
improved self-directed learning ability more than the traditional method. In addition, collaborative learning was more
improved with a significance in FL learning methods than the traditional method group. These studies have shown that
FL can boost university students' self-directed learning via pre-recorded lectures and materials before the designated
class time (Ceylaner & Karakus, 2018; Chung, 2018; Kim et al.,, 2014; Zainuddin & Attaran, 2016; Zhang et al., 2014).

FL on Learner Satisfaction

Learners' satisfaction is an essential element of assessing the effectiveness of teaching and learning (O'Flaherty & Phillips,
2015). Students who perceive satisfaction with their academic performance can experience a sense of academic
achievement (O'Flaherty & Phillips, 2015). Regarding the relationship between FL and students' satisfaction, several
studies have shown that FL has a positive impact on students' satisfaction towards FL (Kim, 2018; Martinez-Jiménez &
Ruiz-Jiménez, 2020; Samaila et al,, 2021).

For instance, Lin and Chen (2016) concluded that flipped learning positively affects learning satisfaction and learning
effectiveness. Similarly, Martinez-Jiménez and Ruiz-Jiménez (2020) explored flipped classrooms in a Spanish university.
Results show that students are very satisfied with the FL experience because they consider their learning process
effective with FL. modules. Furthermore, the authors argued that students' academic results could improve with flipped
courses, compared with traditional lectures.

Kim (2018) explored students' reflections on flipped learning in a Korean university. The author examined relationships
among learning styles, personality traits, and satisfaction from FL classes. Study results indicated that students in FL
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showed better content understanding, convenience learning time and pace, and enhanced interactions among
classmates. However, it was also reported that heavy workloads, more time preparation, and the lack of familiarity and
motivation were mentioned as downsides of FL. In another study, Li et al. (2015) re-designed an undergraduate course
by integrating MOOC content and FL to examine its effectiveness in students' experience and perceptions. Study results
indicate that students were generally satisfied with the FL course, including instructor response time, e-learning course
flexibility, perceived usefulness, perceived ease of use, and perceived e-learner satisfaction. To sum up, these studies
have shown that FL can positively impact university students' satisfaction level (Li et al., 2015; Lin & Chen, 2016; Samaila
etal,, 2021).

This study aimed to understand three aspects of understanding online FL by examining Korean pre-service teachers' 1)
learner engagement, 2) self-directed learning, and 3) satisfaction during COVID-19. Therefore, three research questions
are proposed.

1. How does online flipped learning affect pre-service teachers' learner engagement?

2. How does online flipped learning affect pre-service teachers' self-directed learning?

3. How does online flipped learning affect pre-service teachers' satisfaction with the technology integration course?
Methodology

Research Context

The current study was conducted in a teacher education program at a private university located in the southwest region
of South Korea. The university has a teacher education program that shares courses with various educational
departments. Due to COVID-19, the university decided to conduct online synchronous classes via Zoom during the
scheduled class times. Among various teacher education courses, Teaching Methods and Educational Technology, was
selected because it focused on teaching methodology, prominent theories in online education, and integrating an
educational technology component. Traditionally, the class during previous semesters had been more teacher-centered
with lecture-based classes without an online learning component, such as using the LMS.

However, due to the 2020 pandemic, the instructor was required to change the course structure to be more student-
centered in an online learning environment. Before attending the Zoom synchronous class time, PSTs were required to
watch the instructor's pre-recorded lectures and supplementary YouTube videos based on the chapter content. The pre-
class videos were connected to an LMS that allowed the instructor to monitor and track each participant's completion
with the materials. The synchronous Zoom also allowed the instructor to incorporate various team-based collaborative
activities, such as group discussion, making lesson plans for technology integration, online micro-teaching, giving and
receiving feedback sessions in Zoom breakout rooms, and crafting Google classrooms. After a Zoom synchronous class,
PSTs were required to submit reflections based on the covered contents each week. This course was a mandatory course
for PSTs to receive a teaching certificate upon graduation. The course was divided into four different classes in 2020
Spring and 2020 Fall, with each class consisting of 18-24 PSTs.

Study Participants

There was a total of 140 Korean undergraduate PSTs during the 2020 academic year (2020 spring and 2020 fall). The
course was open to all teacher education majors. Hence, the course included several different majors, such as special
education, early childhood education, Korean language teaching, English language teaching, math education, and physical
education. A total of 4 participants voluntarily agreed to in-depth interviews after completing flipped learning
experiences. See Table 1 for a brief description of the interview participants.

Table 1. Interview Participants

Interview Participants Gender/ Major Previous Previous Field
Age Micro-teaching experience Experience
Participant 1 Female/22 Special Education 0 X
Participant 2 Female/23 Special Education X X
Participant 3 Male/24 Korean Language Teaching X 0
Participant 4 Male/26 Korean Language Teaching 0 0

Data Collection and Analysis

The data was collected in the 2020 academic year, including the 2020 spring semester (from April to July) and the 2020
Fall semester (September to December). This study used three data sources: 1) PSTs' course evaluations after each
semester (n=140), 2) PSTs' reflections after each semester (n=70), and 3) PSTs' individual interviews after 2020 fall
semester (n=4).
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Informed consent forms were collected before each semester. A research assistant conducted a 20-30-minute interview
in Korean with the interview participants. All interviews were recorded through Zoom. PSTs' reflections were collected
from the course LMS at the end of the semester. Example questions of reflections included: What was your flipped
learning experience? What did you learn about incorporating educational technology in your lesson plan? What were
your biggest take-aways from this FL course? Thematic analysis was used to analyze qualitative data sources (Clarke &
Braun, 2018). First, the research team transcribed all data sources. Recordings for interviews were re-listened for
accurate interview transcription and saved to Dropbox. Second, the research team created initial codes and sub-codes
while organizing all data sources. The third step was theme development, where the research team reread to identify
significant broader patterns of meaning or potential themes. Fourth, several themes were combined into small numbers
and further reduced to the most frequent categories. Fifth, the research team defined themes for abstraction and data
reduction. In the last step, all three data analysis was triangulated to create a final report.

Findings

The data analysis showed that online FL could positively influence 1) PSTs' learner engagement, 2) self-directed learning,
and 3) satisfaction.

Online FL on Learner Engagement

Firstly, many PSTs wrote reflections during the class that the online FL through zoom breakout sessions helped them
actively engage in various group discussions and collaborative activities. PSTs responded that they liked group activities
because this interaction encouraged them to reflect on the material that they pre-viewed. Course evaluation data analysis
also confirmed this theme. Here is one of the examples from PSTs' reflection notes.

At the beginning of the Zoom synchronous class, we were always participating in the group discussion about what we
pre-viewed. While writing our summary of chapters by using a Google document, we collaboratively work together and
write down what we had learned. This group discussion activity helped us more engaged in class activities (PST's
reflection, #23).

The interview data also showed the benefit of online FL on learner engagement through various collaborative activities
in the Zoom breakout sessions.

I have never used Google Drive and Google documents previously. But it was a really good tool to engage in-class
activities during zoom breakout sessions. For example, when we worked on lesson plans for online micro-teaching, the
instructor provided us feedback in real-time. It helped us better design our team's lesson plan (PST's interview, #4).

However, a few PSTs mentioned the limitation of synchronous online FL. Since the instructor had to rotate the breakout
rooms to check each group's class participation, the team member's level of motivation for class activities could be
different. This is one of the limitations of online FL from the interview.

For each week, the instructor randomly assigned groups. It was good for us to interact with different people and majors
each week, but if the group had students who were less motivated to participate in class activities, the group discussion
was not effective as it should be. So, I think it depends on who you had in that group (PST's interview, #2).

Although it was found that FL had few limitations, PSTs' responses were mostly positive, and PSTs mentioned that online
FL actively encouraged them to participate more during the Zoom synchronous class time.

Online FL on Self-Directed Learning

Second, many PSTs wrote that the pre-class materials of online FL could promote their self-regulated learning before
attending synchronous Zoom class. PSTs liked pre-loading materials because they could cover materials in advance in
their convenient timeline. Also, the online FL course structure helped them become more self-directed learners. Many
PSTs recognized that online FL helped them promote their self-directed learning. In course evaluations, PSTs mentioned
that this FL course were different from other lecture-based courses and FL experience was interesting and provided them
new perspective. Here are some examples from course evaluations.

I like pre-class materials on LMS because I can watch and re-watch those whenever I want. I felt that I am more
prepared through self-study before participating in the actual class time (PST's course evaluation, #10).

In F2F class, when the instructor’s speech and explanation are really fast, | am anxious that I may miss something
important in the class. But thanks to LMS, I can study myself before class if I do not clear about certain concepts in the
textbook chapter (PST's course evaluation, #78).

A few PSTs showed the burden of pre-loading materials that they had to explore. Korean PSTs are accustomed to
receiving teacher-centered direct instruction in their K-12 environment. Thus, a few of PSTs had to adjust to the new
learning environment during the pandemic. PSTs mentioned that it was challenging to adjust themselves to become more
self-directed learner and active learner at the beginning of the semester. Here is one example from the interview.
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At first, it was challenging for me to work on myselfto cover all of these pre-class materials. Once the semester proceeds,
I can slowly adjust this online FL format. But it was definitely challenging at the beginning of the semester because I do
not have a habit of studying material by myself in advance (PST's interview, #3).

However, once the semester proceeded with the online FL format, PSTs realized that they became more independent
learners and they liked to explore the provided materials before the synchronous Zoom class. This gradual change was
found throughout the data analysis.

I feel like I become more independent and self-directed learner thanks to flipped learning. Also, understanding students-
centered classrooms guided by Constructivism is one of the key concepts that I learned from this course. This course
makes me prepared to become active learner in the teacher education courses (PST's course evaluation, #69).

These responses showed that online FL. made PSTs more independent learners and fostered their self-directed learning.
As aresult, PSTs realized that self-directed learning was the key to online FL.

Online FL on Learner Satisfaction

Third, the data analysis indicated that PSTs generally showed positive satisfaction for online FL after the semester. They
mentioned that online FL could help their future teaching plan based on instructional design purposes. PSTs were fully
aware of the importance of online education during the pandemic, so they believed that this online FL. would be one of
the instructional options they could implement when they became in-service teachers. Here are examples from
reflections.

We had to do online education anyhow during the pandemic. So, I think that this online FL format is one of the effective
ways of achieving this goal. Based on what I had learned from this course, I can also try out my own online FL for my
future classrooms (PST's reflection, #65).

When a similar situation happens like this pandemic, we, as teachers, need to prepare how to do online education. So,
this online FL actually provided us some guidelines and sets of tools on how we can do it for future purpose (PST's
reflection, #72).

The interview data also showed a similar pattern of PSTs' positive satisfaction with online FL, especially on the LMS. PSTs
showed a positive attitude towards the established LMS for online FL, although it was short notice because of an
unexpected pandemic in early 2020.

We took several online courses so far in 2020. We experienced some good and bad cases from different professors. This
class was one of the effective ones. All necessary materials were already posted on the LMS. What I needed to do was to
locate and navigate the right source (PST's interview, #1).

Course evaluations also supported this theme. Many PSTs wrote that this course was one of the best prepared online
courses during the 2020 pandemic. PSTs enjoy the FL experience and generally showed positive satisfaction about the
online FL experience.

Discussion

This paper aimed to understand three aspects of online FL by exploring PSTs' 1) learner engagement, 2) self-directed
learning, and 3) satisfaction. Data analysis evaluated these aims by using PST’s responses, which included course
evaluations, reflections, and interviews.

RQ1: How does online flipped learning affect pre-service teachers' learner engagement?

Firstly, PSTs responded that the online FL with Zoom breakout sessions promoted active learning engagement through
various group discussions and collaborative team activities. Many PSTs preferred the Zoom breakout sessions in the
synchronous online FL because it helped them receive feedback from their peers regarding pre-viewed materials. PSTs
also confirmed that the feedback from the instructor in real-time was a valuable learning experience as opposed to the
asynchronous course format without feedback or interaction with the course instructor. These findings indicated that
synchronous online FL could be more beneficial compared to the asynchronous format without interaction between
students and the instructor (Marshall & Kostka, 2020). Previous studies have confirmed that FL can positively impact
learners' engagement (Doo, 2022; Fisher et al., 2018; Lo et al,, 2021; Norazmi et al., 2017). This study's findings also
matched previous studies that online FL could promote students' active online class participation through various
collaborative and team-based activities (Fisher et al., 2018; Lo et al., 2021; Norazmi et al., 2017). Thus, it was concluded
that online FL could also positively influence PSTs' learning engagement.
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RQ2: How does online flipped learning affect pre-service teachers' self-directed learning?

In terms of online FL on self-directed learning, PSTs responded that pre-class materials promoted their self-regulated
learning before attending synchronous Zoom class. PSTs mentioned that they could watch or re-watch assigned materials
conveniently, which helped them enhance their self-directed learning. In the 2020 spring semester, many PSTs struggled
to adjust to being active and independent learners, but in the 2020 fall semester, they were familiar with online learning
and realized how they could learn the content effectively. They liked the combined use of the LMS and Google Drive with
online FL because they believed that it was a helpful educational tool. Previous studies have also confirmed that FL can
encourage students to explore materials in advance so that they can be more self-directed learners by using the LMS
(Balci et al., 2021; Ceylaner & Karakus, 2018; Kim & Choi, 2018). This study also provided evidence that pre-loaded
materials, including pre-recorded online lectures, encourage PSTs to become more independent and self-directed
learners through online FL. Also, these materials made PSTs more prepared before engaging in Zoom synchronous class.
These findings were closely matched with previous studies' results (Balci et al,, 2021; Ceylaner & Karakus, 2018; Kim &
Choi, 2018).

RQ3: How does online flipped learning affect pre-service teachers' satisfaction with the technology integration course?

The PSTs showed positive satisfaction towards online FL because they recognized the importance of online education
during the pandemic. Also, if they had to implement online education when they became in-service teachers, they were
more likely to implement online FL because the class in this study provided them with guidelines, helpful tips, and tools
to try out online FL for future purposes. These responses indicated that online FL could help PSTs reflect on what they
had learned from course materials. Previous studies have indicated that FL can positively impact students' positive online
course satisfaction (Kim, 2018; Samaila et al., 2021; Yilmaz, 2017; Zhai et al., 2017). This study also showed that FL could
promote PSTs' online course satisfaction in terms of technology integration because PSTs realized the need to apply the
necessary knowledge and skills needed to integrate educational technology for online courses during the COVID-19
pandemic.

Conclusion

The COVID-19 has required teacher educators to critically examine their approaches to teaching within the context of
online learning. Based on study findings, several implications are discussed in terms of the implementation of online FL.
Firstly, PSTs in the current study responded thata synchronous Zoom is mandatory for effective online FL. This is because
the Zoom synchronous class allowed students to interact with the instructor and peers so that students do not feel left
out. PSTs also compared their course experiences between synchronous and asynchronous and concluded that they
definitely preferred synchronous courses. These findings indicated that although teacher educators had to conduct online
education, the synchronous class time should be established as similar to F2F because PSTs feel more connected and
receive more benefits from their learning process. Although these digital natives quickly adjusted to the online
environment, they still want to have human interaction even in the online space. Thus, the asynchronous courses without
human interaction may not be as effective in the pandemic situation (Lo et al., 2021; Marshall & Kostka, 2020).

Secondly, study findings also showed that the faculty's readiness for online FL could positively impact the level of PSTs'
course satisfaction regarding online education. In the early outbreak of pandemic in 2020 February, the research team
predicted the necessity of conveying online education and intensively created an online FL. immediately. This pre-active
preparation helped the research team to effectively implement online FL for PSTs in the 2020 academic year, while some
teacher educators were still struggling to find a way of effective online education. This preparation indicated that the
university around the world should provide professional development for faculty on how to effectively convey the
blended learning format in case of a similar future pandemic situation (Flores & Gago, 2020). Without the ability of
instructional designers, it will be continuously challenging for teacher educators to effectively construct blended learning
through the online FL format (Ferdig et al., 2020).

Thirdly, our study showed that PSTs had different levels of self-directed learning based on their prior online learning
experiences. Some students struggled because they were accustomed to lecture-based courses that heavily focused on
teacher-directed instruction in a standardized testing environment during K-12 education. Thus, it was difficult for PSTs
to quickly adjust to online education with team-based activities at the beginning of the 2020 Spring semester. However,
in the 2020 Fall semester, PSTs were more prepared for the Zoom synchronous session, which indicated that they were
ready to participate in group activities. In terms of pre-course activities, PSTs were willing to spend more time re-
watching the materials as the semester went by. Thus, it is necessary for teacher educators to explore how PSTs' previous
learning experiences of online education can eventually influence the different levels of PSTs' self-regulated learning.

Recommendations
Based on study findings, this paper provided several recommendations in terms of how to effectively implement online

FL for PSTs during COVID-19.

1. The importance of designing synchronous and asynchronous course experiences
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[t is suggested that future researchers focus on comparing PSTs' synchronous and asynchronous FL learning experiences
to gain a better understanding of the various benefits each design has PSTs' academic success and satisfaction. Since
there have only been a few studies exploring the differences between synchronous and asynchronous FL experiences for
PSTs, it is unknown to what extent learning activities need to be designed or delivered to create a beneficial experience.
For example, would tasks aimed at constructing mental models benefit from asynchronous delivery, while synchronous
classes are used to help PSTs challenge and reformulate existing models of knowledge? This research area should be
further investigated.

2. Professional development for university faculty

Various PD opportunities can help future practitioners to better understand how to implement instructional design for
online FL. In addition, future researchers need to constantly explore how PD in university institutions can boost the
faculty's ability and competency of conducting online FL and how it can eventually influence the PSTs' academic
performance and achievement. It is necessary for future studies to explore the relationship between the faculty’s PD and
students’ academic success.

3. Examining PSTs' previous online experience

Future research needs to critically examine the relationship between a learner's previous online learning experience and
self-directed learning through an online FL format. Understanding if different outcomes are a result of learners’ failure
to comprehend how to study online is relatively unknown. This knowledge can help educators prepare classes that offer
better assistance to those students needing extra support to be successful in the online environment. These learners'
diverse backgrounds about prior online learning experience can help future researchers to understand the impact of
PSTs' course satisfaction towards online FL. Therefore, future researchers had to design research that considers PSTs’
prior online learning experience.

Limitations

Study findings from this research could contribute to knowledge and practices regarding pre-service teachers'
preparation through online FL during COVID-19. However, it should be noted some limitations of this research. First,
PSTs in this study were pre-service teachers at one private university in South Korea. Since teacher education programs
could be different from university to university worldwide, several findings at the current university may be different
from study findings in other teacher education programs. Thus, larger-scale research, including many different teacher
education programs with various countries, can provide additional insights related to PSTs' FL experiences during the
pandemic. It is also necessary to recognize that PSTs' level of academic achievement and previous online learning
experiences of FL was not asked. It could be possible that other questions regarding PSTs' FL experience may show
additional findings and suggestions.
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