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THE IMPACT OF THE COMPUTER-ASSISTED FLIPPED LEARNING MODEL ON
TEACHER CANDIDATES’ RESEARCH SELF-EFFICACY

Abstract. This study examines the impact of the Computer-Assisted Flipped Learning Model
(CAFLM) on the research self-efficacy (RSE) of pre-service teacher candidates, particularly in pre-
school and special education departments. Utilizing a two-group pretest-posttest experimental
design, 61 participants (31 pre-school and 30 special education teacher candidates) were assessed
over a 16-week scientific research methods course. The Scientific Research Self-Efficacy Scale
(SRSES), consisting of six components and 37 items, was used as the data collection instrument.
The key findings reveal a significant improvement in participants’ RSE, with no considerable
differences observed between the two departments. In this study, the CAFLM, which involves
engaging with instructional content (e.g., educational videos, digital materials, and online resources)
before class and applying that knowledge through interactive classroom activities played a central
role. The use of digital tools not only enabled flexible and self-paced learning but also supported
independent problem-solving and collaborative learning processes, both of which are crucial for
fostering mastery experiences that enhance self-efficacy. Participants engaged in watching
preparatory videos, participating in in-class discussions, and writing research reports, all supported
through computer-assisted platforms. The results showed considerable improvement in overall RSE
and in most of the sub-dimensions. Although no statistically significant differences were found in
the post-test results of the "definition of the problem" (DP) and "identification of the hypothesis"
(IH) subscales, increases in scores were observed. Ultimately, both groups demonstrated improved
research self-efficacy following various computer-supported research tasks. The findings suggest
that while the field of study does not significantly influence the effectiveness of FLM, the integration
of computer assistance within the FLM framework can significantly enhance research skills and
self-efficacy among teacher candidates.
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1. INTRODUCTION

The rapid development of digital technologies in education has led to radical changes in
teaching methods. In particular, the Flipped Learning Model (FLM) stands out as an innovative
approach that allows students to review course materials in advance through online platforms
and evaluate in-class time with more interactive and practical activities [1]. The flipped learning
model has emerged as a transformative approach in educational settings, particularly within the
framework of information technology and media research. This pedagogical strategy, which
inverts traditional teaching methods by delivering instructional content outside of the classroom
and engaging students in interactive activities during class time, has shown significant potential
in enhancing various educational outcomes [2]. Research indicates that the flipped classroom
model can positively impact pre-service teacher students' learning achievements, self-efficacy,
and motivation, as demonstrated in a study involving a modern educational technology course
[3]. Furthermore, the integration of technology in flipped classrooms has been linked to
improved digital literacy self-efficacy and techno-pedagogical competence among prospective
teachers, suggesting that this model effectively prepares them for the demands of 21st-century
education [4]. Additionally, a meta-analysis highlights the flipped classroom's ability to
enhance self-efficacy across diverse educational contexts, underscoring the importance of
careful course design to maximize its benefits [5].
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Computer-assisted FLM plays a significant role in enriching the learning process,
enhancing students' research skills, self-efficacy perceptions, and critical thinking abilities.
Information and computer technologies (ICT) such as access to digital resources, interactive
learning materials, and instant feedback systems enable students to manage their own learning
processes more effectively. These technologies not only help students gain a deeper
understanding of the subjects but also make their learning experiences more engaging and
interactive [2], [4]. Thus, the effectiveness of FLM significantly increases when supported by
computer technologies. Therefore, the use of ICT in FLM applications should be considered a
fundamental element and integrated into educational processes. The proper and effective use of
ICT will not only improve students' academic achievements but also better prepare them for the
digital world of the 21st century. These technologies will contribute to creating an innovative
and sustainable learning environment in education. However, challenges such as negative
attitudes towards scientific research courses in flipped learning environments have also been
reported, indicating the need for ongoing refinement and adaptation of this model to suit
different learning cultures [6]. Overall, the flipped learning model presents a promising avenue
for improving teacher candidates' research self-efficacy, warranting further exploration and
cross-departmental studies to fully understand its impact.

In the millennium, education is rapidly transforming and significant changes are
occurring in the roles of teachers and students. This transformation requires teachers to be
particularly proficient in research methods [4]. To cultivate teachers who are capable
researchers, it is essential to provide them with applied research training [7]. In this regard,
utilizing teaching methods and techniques that foster interaction in research methods courses is
recommended. Additionally, enhancing the accessibility of resources, increasing the number of
course-related activities, and creating dedicated study areas for students are essential [8]. This
educational shift has led to the exploration of innovative and contemporary approaches that
prioritize learners' interests and abilities, with a significant emphasis on the integration of
information technologies into education. The rise of online programs, particularly in the
aftermath of the COVID-19 pandemic, has further accelerated the adoption of these
technologies. In this context, FLM has gained prominence as an effective pedagogical approach
[9], [10]. FLM is characterized by students acquiring theoretical knowledge, typically through
videos, prior to class, and engaging in activities and practical exercises during class sessions to
reinforce and apply the learned material [11]. By encouraging students to investigate problems
independently, FLM promotes active learning and supports the development of a collaborative
learning environment [12]. In the relevant literature, there is evidence suggesting that FLM
enhances learning outcomes [13]. Thus, the effectiveness of FLM across different contexts and
variables remains a subject worthy of further investigation.

Given the contemporary expectation that teachers cultivate individuals with high research
competencies and advanced critical thinking skills, it is imperative that pre-service teachers
those who will train future generations also possess these qualifications. Previous research
indicates a positive correlation between critical thinking skills and self-efficacy beliefs.
Therefore, to equip teacher candidates with these skills, it is crucial to foster their self-efficacy
beliefs [14]. The FLM, as an instructional approach, facilitates communication and provides
opportunities to develop both higher-order thinking skills and self-efficacy [2]. This suggests
that FLM can potentially enhance students’ responsibility for their own learning, their self-
efficacy beliefs, and consequently, their ability to engage in higher-order thinking [15].

Recent studies have demonstrated that the Flipped Learning Model (FLM) has a positive
impact on students' academic achievement and self-efficacy perceptions. For instance, a study
conducted by Namaziandost et al. [16] in Iran found that FLM practices enhanced students’
self-efficacy levels, with this effect varying across gender. Similarly, research by Kizkapan [17]
revealed that FLM significantly improved the research self-efficacy of pre-service science
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teachers, and this enhanced self-efficacy was identified as a significant predictor of academic
achievement. In addition, research shows that this model can significantly affect the ability of
teachers and students to use and utilize digital tools effectively. For example, according to
Yanuarto et al. [18]., teachers perceive the flipped classroom model positively because it allows
them to facilitate higher-order thinking and digital literacy among students. At the same time,
this model encourages both teachers and students to interact with new technologies, improving
their digital competence. Additionally, for teacher candidates, the flipped classroom model has
been shown to significantly improve digital literacy and pedagogical competencies [4].

Teacher candidates’ self-efficacy beliefs related to their profession may vary depending
on the department they are enrolled in [19]. Affective factors such as student achievement and
self-efficacy [17] are influenced by personal circumstances, yet this variation is often
overlooked within the Turkish education system. In Turkey, the Research Methods in Education
course is uniformly taught across all departments despite significant differences between
departments in terms of scope and student profiles. In this context, the original contribution of
this study is to comparatively examine the impact of the FLM on the research self-efficacy of
pre-service teachers across different departments (pre-school and special education). The
literature contains a limited number of studies comparing the effects of FLM across different
disciplines. Therefore, this research aims to contribute significantly to the literature by
highlighting the impact of FLM on different groups of pre-service teachers, thereby providing
insights into the model’s generalizability and applicability.

Additionally, this study seeks to address a gap in the literature by investigating the
integration of digital learning environments and online educational technologies and their
impact on pre-service teachers' research skills and self-efficacy. In this regard, the research will
serve as a guide for integrating educational technologies into teacher education programs.

In conclusion, this study provides a comparative analysis of the effects of FLM on
different groups of pre-service teachers, offering a deeper examination of the role of digital
learning environments and online educational technologies in teacher education processes and
making a unique contribution to the literature in this field.

The research goal

This study aims to investigate the impact of the CAFLM on the research self-efficacy of
pre-service teachers and to determine whether this effect varies across different academic
disciplines (preschool and special education). Based on the main goal, the study has a couple
of objectives. The first is figuring out how FLM affects the RSE of teacher candidates, and the
second purpose is to test whether the RSE varies depending on the field of study/department.
In order to meet these aims the following research questions were determined.

1)What is the effect of CAFLM on pre-school and special education teacher candidates’
RSE?

2)Does the impact of CAFLM on research self-efficacy differ between pre-school and
special education teacher candidates?

By examining these questions, this study aims to provide insights into the applicability
and effectiveness of FLM in developing research competencies in teacher education programs.

2. THE THEORETICAL BACKGROUNDS

2.1. ICT in the context of FLM

Flipped learning is an instructional model in which educators deliver new content to
students through pre-class videos, while activities traditionally assigned as homework are
instead completed during class time [20]. FLM offers a more interactive and student-centered
approach compared to traditional learning methods. However, it should not be forgotten that
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the success of this model largely depends on the support of ICT. ICT is a critical factor that
facilitates the implementation of FLM and makes learning processes more accessible and
interactive. It should be emphasized that without computer-assisted tools, digital resources, and
online education platforms, many of the advantages offered by FLM would be lacking [21].
This study highlights the critical role of computer technologies in research self-efficacy within
the context of FLM. Several key features of computer-assisted FLM, as used in the study, can
be outlined as follows:

Accessibility and flexibility: Computer-assisted FLM provides students with the
opportunity to study anytime and anywhere through e-learning platforms, online course
materials, and video content. This enables students to manage their learning processes more
effectively [13]. In line with these reasons in the current study, after a brief introduction of
FLM, theoretical information and discussions on the subject were provided to students outside
the classroom in the form of online videos, while homework control and practical applications
were carried out in the classroom. In this regard, a screenshot of the course where information
is shared via distance education using ICT is presented below (Figure 1).
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Figure 1. Screenshot of an online course

Interactive and self-learning opportunities: Computer technologies support active
participation in FLM by offering interactive simulations, digital laboratory applications, and
online discussion platforms. As a result, students develop more analytical and critical thinking
skills while conducting research [2], [22]. In the study, online discussions were conducted,
allowing students to actively engage with the subject matter. Through these discussions, they
enhanced their analytical and critical thinking skills while exploring different perspectives. A
screenshot of one of these lessons is presented in Figure 2.
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Figure 2. Screenshot of an interactive discussion platform

Instant feedback and assessment: Computer-supported learning environments enhance
the learning process by providing instant feedback to students. Online quizzes, automated
assessment systems, and analytical data tracking allow detailed monitoring of student progress
[12].

Quick and easy access to information: Through digital libraries, academic databases, and
online resources, students can conduct more comprehensive and in-depth research within the
scope of FLM. Computer technologies facilitate the research process by providing direct access
to scientific information [23].

This technology-supported teaching model places a strong emphasis on peer-assisted
learning and collaborative problem-solving during face-to-face sessions [8]. Before attending
class, students engage with educational videos and conduct preliminary research. During the
in-class portion, they participate in active learning activities such as discussions, projects, and
other interactive tasks. Following the class, formative assessments are employed to gauge their
understanding and provide further opportunities for feedback [5].

Given these characteristics, educators in a flipped learning environment assume several
key responsibilities. They are expected to provide continuous feedback, guide students through
the learning process, and address any uncertainties to ensure a deeper understanding and
mastery of the material [15]. By facilitating this dynamic learning process, FLM encourages
students to engage more actively in cognitive tasks, interact with content more effectively, and
fosters opportunities for meaningful knowledge construction. Additionally, this model has the
potential to enhance students' self-efficacy by promoting greater autonomy and accountability
in their learning journey [24].

2.2. The effect of ICT on research self-efficacy

Self-efficacy refers to an individual's belief in their ability to perform a specific task [25].
In academic contexts, self-efficacy is a central component of Bandura's social-cognitive theory,
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as it plays a crucial role in learning, motivation, and academic achievement [26]. Woodcock et
al. [14] suggest that educators with high levels of teacher self-efficacy are more likely to
embrace and implement change. Moreover, these educators are able to reflect such changes in
their teaching practices, making their influence on students both more permanent and more
effective than those with lower self-efficacy. This highlights the importance of teacher
candidates developing strong self-efficacy beliefs, as it has significant implications for their
future teaching performance. Enhancing the self-efficacy of teacher candidates is particularly
important, as their confidence in their abilities is a reliable predictor of their future professional
success [27].

Research self-efficacy (RSE), on the other hand, refers to an individual's belief in their
competence to perform tasks related to research [26]. Livinti, Gunnesch-Luca, and Iliescu [28]
define RSE as the adaptation of self-efficacy to the field of research activities and the belief in
one’s ability to conceptualize, plan, execute, and report research projects. It is a strong predictor
of a student's interest in research and their engagement in research-related activities. Similarly,
Akcoltekin [7] defines RSE as self-perceived competence in various stages of research,
including problem identification, literature review, hypothesis formulation, method selection,
data analysis, and reporting. Research indicates that students with high levels of research
competence exhibit greater curiosity and motivation to engage in research [26]. This trend is
particularly relevant for teacher candidates, as studies show that enhanced research skills lead
to improved academic performance. For example, Kizkapan [17] found that as the research
skills of pre-service science teachers increased, their academic success also improved,
indicating that research competence is a significant predictor of academic achievement.

CAFLM enriches the learning process by making it multifaceted, thereby enhancing
students' research skills and self-efficacy perceptions. Through access to digital resources,
interactive learning materials, and instant feedback systems, students can better manage their
academic progress and develop their critical thinking skills [3], [10]. ICT has played a
significant role in enhancing research self-efficacy across various contexts. ICT usage has been
shown to have a strong direct influence on self-efficacy. For instance, in the context of women
micro-entrepreneurs, ICT usage decisions were influenced by perceptions of ease of use and
usefulness, which in turn directly impacted self-efficacy and empowerment [29]. Similarly, in
educational settings, ICT self-efficacy is crucial for teachers to effectively integrate digital
technology into their teaching practices, which enhances their overall teaching efficacy [30].

In the relevant literature, the use of ICT for learning purposes has been associated with
higher levels of self-efficacy and persistence among students. For example, students who
frequently used ICT for out-of-school learning activities, such as school projects, exhibited
significantly higher self-efficacy and persistence [31]. This suggests that ICT can motivate
learners by providing continuous learning opportunities both in and out of school. Additionally,
ICT contributes to self-efficacy by enhancing digital learning environments. In higher
education, factors such as computer self-efficacy, perceived enjoyment, and acceptance of
digital learning significantly influence students' satisfaction and continued use of ICT for
learning [32]. This indicates that ICT not only supports learning but also boosts students'
confidence in their ability to use technology effectively. Research also shows that teachers' self-
efficacy in using ICT is linked to their digital competence and strategies for evaluating
information, which is essential for effective teaching practices [30]. Moreover, collegial
collaboration among teachers can further enhance their ICT self-efficacy and usage in teaching
[33]. In summary, ICT significantly contributes to improvements in research self-efficacy by
providing tools and environments that enhance learning, teaching, and personal empowerment
[34]. These improvements are facilitated through increased access to technology, supportive
learning environments, and the development of digital competencies.
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2.3. Research self-efficacy in the context of flipped learning

The teaching profession requires a strong foundation in research competencies to support
its ongoing development. Consequently, undergraduate teacher education programs are
responsible for equipping students with the skills necessary to conduct research and effectively
report their findings [10]. Given the importance of self-efficacy in shaping students' learning
behaviors and outcomes, it is essential to explore factors that influence this belief [35].
According to AlJaser [15], the flipped learning model (FLM) aims to meet students' needs for
skills development and enhanced self-efficacy by encouraging their active participation in both
virtual and in-person learning environments. By providing meaningful and interactive learning
experiences, FLM creates an optimal environment for fostering self-efficacy and positive
attitudes toward learning [36]. In this context, it is hypothesized that teacher candidates'
research self-efficacy can be significantly enhanced through the application of FLM.

The majority of research on FLM suggests that it improves student engagement and
overall educational outcomes [5]. Additionally, numerous studies have shown that FLM
increases student achievement, enhances students' self-efficacy, and positively influences
teachers' behaviors in supporting learner autonomy [37], [38], [17]. Furthermore, FLM has
been found to positively affect the pedagogical competencies of graduate students [9] and
improve teacher-student communication within the learning environment [37]. Despite these
promising findings, there is limited research specifically addressing the impact of FLM on the
research self-efficacy of teacher candidates. Moreover, no studies have explored whether the
research self-efficacy of pre-service teachers varies according to their academic discipline in
the context of FLM.

The research literature suggests that teachers’ beliefs regarding their research self-
efficacy differ across disciplines, which in turn affects their attitudes and behaviors during the
teaching and learning process [7]. This highlights the critical role of pre-service education and
the influence of departmental specialization on the development of research self-efficacy. Thus,
investigating whether research self-efficacy differs according to academic discipline, in
addition to examining the effects of FLM on research self-efficacy, will address a gap in the
current literature. This study aims to contribute to the fields of teacher education and
instructional design by providing insights into how research skills can be effectively developed
in teacher candidates during their pre-service training.

3. RESEARCH METHODS

3.1. Design of research

This research was conducted using a two-group pretest-posttest experimental design, one
of the quantitative research methods. The effect of FLM on RSE and across groups was tested
using a two-group pretest-posttest strategy in order to address the research objectives of this
study. In the two-group pretest-posttest experimental design, an independent variable is applied
to both groups, and measurements are made before and after the application [39].

3.2. Study group

The sample of the research consisted of 31 teacher candidates in the pre-school teaching
group and 30 teacher candidates in the special education teacher group. A total of 61 teacher
candidates formed the study group of the research for both the pre-test and post-test. The
participants were selected by convenience sampling. All of the participants are second-year
teacher candidates, and none of them have prior training in scientific research methods.
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3.3. Data collection tools

The Scientific Research Self-Efficacy Scale (SRSES), created by Akc¢oltekin [7], was
utilized in this study as an instrument for gathering data. The scale has six components and 37
items. The factors are as follows: Definition of the problem (DP), literature review (LR),
method (M), identification of the hypothesis (IH), data analysis (DA) and reporting (RE).
AkcOltekin [7] stated that the reliability coefficient for the overall scale is .92. In this study, the
Cronbach's alpha coefficient of the SRSES was calculated as .93 for the general scale.
According to this result, it can be said that the reliability coefficient of the study is high.

3.4. Procedure for collecting data

The research data was gathered during the course of the 16-week scientific research
methodologies course. The first week of the training began with an introduction to FLM, and
the departments that would participate in the research were determined. After the study group
was formed, a pre-test was administered to the participants. Starting from the second week, the
practitioner uploaded a video on the subject to the system for each week and asked the students
to watch these videos, and in-class activities and discussions were held the following week
regarding the watched videos. The duration of the videos varies between 25 minutes and 39
minutes on average. For example, during the problem definition phase of the second-week
course, the practitioner uploaded a video (39.18 min.) about positivism, post-positivism and
constructivism, which form the basis of qualitative and quantitative research, to the system, and
the next week, the subject was discussed and the teacher candidates were asked to write an
article from the databases introduced by the practitioner in their field. The selected articles were
reviewed and approved by the practitioner. In the following weeks, teacher candidates prepared
a weekly report by examining the relevant part of the article they had chosen after watching the
video on that week's topic. From the start of the third week, teacher candidates, respectively,
examined the following topics: Literature review, research questions and hypotheses,
quantitative and qualitative research designs, sampling, data collection, quantitative and
qualitative data analyses, validity and reliability, discussions of findings, literature and
recommendations, and references. Post-test was applied in the week following the end of the
application (16th week) and teacher candidates submitted their written reports.

3.5. Analyse of data

The SPSS-22 package program was utilized to examine the data using both descriptive
and inferential statistics. The assumption of normality was checked using the Shapiro-Wilk
normality test since the number of participant groups was less than 50. The effect of FLM on
the RSEs of teacher candidates in the same department was tested using a dependent samples
t-test in inferential statistics, while the effect on the RSEs of teacher candidates for pre-school
(PRS) and special education (SE) was tested using an independent samples t-test.

4. THE RESULTS AND DISCUSSION

4.1. Descriptive statistics

The pre-implementation (Pre_SRSES) and post-implementation (Post_SRSES) research
self-efficacy scores were tested for normality in the study by using the Shapiro-Wilk normality
test. According to the results obtained, the p values of the pre-test post-test results of the groups
are greater than 05. With this result, a t-test, one of the parametric statistics, was used to analyze
the data. The results obtained are presented in Table 1.
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Table 1
Descriptive results for the pre-SRSES and post-SRSES
Pre_PRS Pre SE Post_PRS Post_SE
N 31 31 30 30
Mean 131.42 127.27 143.23 143.90
Std. 7.826 14.472 12.465 8.155
Shapiro-Wilk 183 .138 A17 122

4.2. Inferential statistics

To determine if RSE increased in the scientific research methodologies course through
FLM, a dependent samples t-test was employed, within the context of inferential statistics. The

results are presented in Tables 2 and 3.

Table 2

Comparison of pre-school teacher candidates’ results of the pre and post-tests for the

overall SRSES and the subdimensions.

Pre-School Mean t df Sig. (2-tailed) Mean
Difference

Pre_DP 22.74 -1.836 30 .076 -774

Post_DP 23.52

Pre_ LR 23.06 -5.333 30 .000 -3.548

Post LR 26.61

Pre_IH 19.58 -2.034 30 .051 -.839

Post_IH 20.42

Pre_M 21.65 -2.778 30 .009 -1.323

Post_M 22.97

Pre_DA 19.90 -4.879 30 .000 -3.097

Post_ DA 23.00

Pre_RE 24.35 -3.900 30 .001 -2.355

Post_RE 26.71

Pre_Total-SRSES 131.42 -9.363 30 .000 -11.806

Post_Total-SRSES 143.23

When the scores obtained by pre-school teacher candidates from SRSES are examined,
there is a significant difference (p <.05) between the pre-test and post-test scores in the general
and LR, M, DA and RE sub-dimensions of the scale. In simple terms, research results indicated
that FLM considerably increased pre-service preschool teachers' RSE in general and in the sub-
dimensions in question. However, although an increase was noted in the DP (p=.076, p>.05)
and IH (p=.051, p>.05) sub-dimensions, it was determined that this difference was not

significant.

Table 3

Comparison of special education teacher candidates’ results of the pre and post-tests

for the overall SRSES and the subdimensions.

Special Education Mean t df Sig. (2-tailed) Mean
Difference

Pre_DP 22,50 -2.066 29 .048 -1.067

Post_DP 23,57

Pre LR 22,73 -7.128 29 .000 -4.000

Post_LR 26,73

Pre_IH 19,10 -1.385 29 77 -.733
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Post_IH 19,83
Pre M 20,23 -5.009
Post M 23,00
Pre DA 19,20 -6.599
Post_ DA 23,23
Pre RE 23,50 -5.032
Post_RE 27,53
Pre_Total-SRSES 127,27 -10.472
Post_Total-SRSES 143,90

29

29

29

.000 -2.767
.000 -4.033
.000 -4.033
.000 -16.633

As seen in Table 3, except for the IH sub-dimension (p=177, p>.05) the overall and the
other sub-dimensions of the SRSES show a substantial difference between the pre-test and post-
test scores (p <.05). In other words, it was determined that there was a significant increase in
the post-test scores of special education teacher candidates' research self-efficacy, except for
the sub-dimension of determining hypotheses.

Secondly, in the context of inferential statistics, an independent samples t-test was
employed to test whether the development of RSE in the scientific research methods course
taught through FLM constitutes a significant difference according to the departments in
question. The results are presented in Tables 4 and 5.

Table 4
Comparison of pre-tests of pre-school and special education teacher candidates’ results

for the overall SRSES and the subdimensions

Mean t df Sig. (2-tailed) Mean Difference
Pre_DP-Pre School 22.74 469 59 .641 242
Pre_DP-Special Education 22.50
Pre_LR-Pre School 23.06 .398 59 .692 331
Pre_LR-Special Education 22.73
Pre_IH-Pre School 19.58 .801 59 427 481
Pre_IH-Special Education 19.10
Pre_M-Pre School 21.65 1.916 59 .60 1.412
Pre_M-Special Education 20.23
Pre_DA-Pre School 19.90 751 59 456 .703
Pre_DA-Special Education 19.20
Pre_RE-Pre School 24.35 .897 59 373 .855
Pre_RE-Special Education 23.50
Pre_Total-Pre School 131.42 1.388 59 72 4.153
Pre_Total-Special Education 127.27

When Table 4 is examined, there is no significant difference between the scores of the
pre-test in the overall and sub-dimensions of the SRSES between the departments.

Comparison of post-tests of pre-school and special education teacher candidates’

Table 5

results for the sub dimension and overall SRSES

Mean t df Sig. (2-tailed) Mean Difference
Post_DP-Pre School 23.52 -.096 59 .924 -.051
Post_DP-Special Education 23.57
Post_LR-Pre School 26.61 -.180 59 .858 -.120
Post_LR-Special Education 26.73
Post_IH-Pre School 20.42 1.357 59 .180 586
Post_IH-Special Education 19.83
Post_ M-Pre School 22.97 -.060 59 .953 -.032
Post_M-Special Education 23.00
Post_DA-Pre School 23.00 -.304 59 .763 -.233
Post_DA-Special Education 23.23
Post_RE-Pre School 26.71  -1.390 59 170 -824
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Post_RE-Special Education 27.53
Post_Total-Pre School 143.23 -.249 59 .804 -.674
Post_Total-Special Education 143.90

As seen in Table 5, it was determined that there was no significant difference between
the post-test scores of pre-school and special education teacher candidates from the general and
sub-dimensions of the scale (p>.05). According to this result, it was determined that the field of
study did not have an effect on the development of RSE in the context of the scientific research
methods course taught through FLM.

4.3 Discussion

First, the study looked into how FLM affected pre-school and special education teacher
candidates' research self-efficacy. The study's findings demonstrate that participants' RSE
significantly improved across the board and in the majority of the sub-dimensions. Although
there was no significant difference in the post-test results of the DP and IH subscales, an
increase was noted in the participants' scores after the intervention. As a result, both groups had
increased self-efficacy after completing a variety of research-based tasks. The socio-cognitive
theory proposed by Bandura [25] is consistent with these findings. The primary factors
influencing learners' self-efficacy, according to Bandura [25], are mastery experience, vicarious
experience, verbal or social persuasion, and physiological state. Among these sources, Bandura
[40] identified mastery experience, which is based on personal performance, as the strongest
determinant of self-efficacy. Studies conducted during the FLM pre-lesson and in-class stages
enhanced the RSE of pre-service teachers, supporting this viewpoint. In other words, both
groups' pre-service teachers arrived at class with the basic understanding they acquired
throughout the FLM pre-lesson phase and became more confident via in-person discussions in
class and critiques of articles. In a similar vein, research conducted during FLM's classroom
phase also raised students' self-efficacy. Because, in FLM's face-to-face sessions, participants
examined research articles and prepared a written report in line with the information they gained
from the videos. The reports they wrote in this context were a mastery experience for them.
Because FLM is a student-centered approach that offers abundant learning opportunities,
students voluntarily structure their knowledge in meaningful ways and explore subjects more
deeply [41]. Thus, FLM provides students with more autonomy in their learning processes,
making them constantly active in constructing their own knowledge [37]. According to these
results, it should be noted that one of the key elements that increases the effectiveness of FLM
is the integration of ICT. Without technology, the personalized and interactive learning
experience offered by FLM will be limited. For example, video lectures, online exam systems,
and virtual laboratories support students' independent learning processes and increase their
research self-efficacy [42]. In addition, data analytics and feedback mechanisms offered by
ICT make learning processes more efficient by identifying the subjects in which students are
deficient [43].

Indirect experience, or assessing one's own skills by contrasting them with those of
others, is the second source of self-efficacy [40]. In a similar vein, prospective teachers
completed their work in groups, observed other groups, and checked on their progress. Thus,
one group's efforts inspired the other. If there are similarities between the observed individual
and the person making the observation, or if the individual has a previous experience with the
behavior he observes, the effect is greater [14]. In this context, interactions between groups
during and after class allowed participants to receive vicarious experience. This circumstance
arose during the course of the study because FLM allowed the researcher to set up the
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classrooms to facilitate group projects. As a result, FLM gave students the chance to experience
learning through others and raise their self-efficacy.

Verbal or interpersonal persuasion is the third aspect that raises self-efficacy [40]. In the
flipped group, preservice teachers got regular feedback from the practicing instructor and their
classmates. Specifically, the instructor consistently supported student teachers by providing
examples, engaging in group discussions, and posing insightful questions during in-class
sessions of the FLM when they felt like they were failing and could not continue their work.
This can be interpreted as the practitioner contributing to the development of the participants'
self-efficacy through verbal persuasion. In this context, the person who gives feedback or
advice in verbal persuasion is important in terms of the effect of persuasion. In the formation
or development of self-efficacy perception, the credibility, expertise and prestige of the
persuader affect the persuasion process [25]. In other words, people with high self-efficacy
beliefs in a subject area can change the self-efficacy perceptions of those around them on similar
topics.

Another basis of self-efficacy belief is a psychological condition [40]. A person's mood,
stress, fear and tension can affect his or her self-efficacy perceptions [3]. Studies show that
FLM is a flexible approach that lowers stress and anxiety [1]. In this particular situation, it can
be argued that FLM enhances participants' self-efficacy by offering a relaxed and adaptable
learning environment to students.

In general, it is understood that some applications of FLM come to the fore in the high
research self-efficacy of the participants. In prior research, the advantageous aspects of FLM
were stated that students come to class by learning the fundamental principles of the subject
[9], use new information autonomously and actively [44], achieve difficult assignments with
the instructor's assistance [45], can reinforce their learning by doing practices and repetitions
and find opportunity to work in groups [38]. Thus, it is believed that these FLM features also
raised participants' RSE. Considering that FLM is an ICT-based learning model, the
effectiveness of FLM increases to a great extent when supported by computer technologies.
Therefore, the use of ICT should be considered as a fundamental element in FLM applications.
Our research findings show that ICT not only supports FLM but is also a critical factor in
increasing students' research self-efficacy.

The study's findings support earlier empirical research's findings that FLM raises self-
efficacy. As an instance, when the experimental groups in which FLM was used as an
intervention program were compared with the control groups, it was determined that there were
significant increases in the self-efficacy of the participants in the experimental groups [45],
[24]. In another study, Asiroglu [9] claimed that graduate education sciences students with FLM
who attended the Research Methods course noticed an improvement in their research self-
efficacy. According to Asiroglu [9], because FLM requires self-regulation, assigns
responsibility for the course, and fosters higher-order thinking abilities, it increases students'
self-efficacy more. Furthermore, FLM promotes a sense of competence in students by allowing
them to actively contribute to the sharing of knowledge. Because of this, the flipped classroom
approach gives students the capacity to complete the required activities, enhancing their self-
confidence and problem-solving abilities [17]. In light of all these reasons, it can be said that
the results of the current study are consistent. The results of the current study, as well as the
results in the relevant literature, confirm that FLM improves students' research self-efficacy.

The current study's second result is that the fields of study do not have an impact on the
development of RSE within the scope of the scientific research methods course taught through
FLM. In the relevant literature, no results have been found as to whether the scientific research
methods course conducted with FLM varies depending on the department in which students
study. In this context, it is thought that the results of the current study will be an important data
source in future research. However, although not directly related to the subject of this study,
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there are also studies examining the relationships between self-efficacy beliefs, domain-specific
cognitive skills [46]; [47] and the department studied [19]. For example, Paunonen and Hong
[47] investigated to what extent self-efficacy beliefs predicted task performance in cognitive
ability areas (verbal, numerical, spatial, and mechanical). As a result of the research, a moderate
level of correlation was found between self-efficacy and numerical, spatial and mechanical
domain skills, and a very low correlation with verbal domain skills. Researchers interpreted this
as meaning that these variables can be explained by possible connections to general cognitive
ability and that the effect of domain-specific self-efficacy beliefs on task performance should
be examined independently of cross-domain ability. However, they stated that field-specific
self-efficacy differences between departments may result from lack of experience and age-
related conditions. In parallel with the findings of the current study, Saracaloglu et al. [19]
concluded that the self-efficacy perception sub-dimension and total scores of Science, Social
Studies and Classroom teacher candidates did not show a statistically significant difference
according to the department they studied. This result obtained in the current study supports the
assumptions that it is difficult to examine the effect of self-efficacy on performance in a specific
cognitive domain alone in general and that other variables must also come into play [47] and
that domain-specific measurements can better match domain-specific outcomes [46].
Therefore, the reasons why teacher candidates' research self-efficacy does not vary according
to the departments they study in should be explained not only on the basis of the departments
taken in the sample, but also by examining different departments, gender, class and experience
levels, etc., or it would be more accurate to examine each department with competencies
specific to their field.

5. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

This study demonstrates the effectiveness of the FLM in enhancing the research self-
efficacy of pre-service teacher candidates across pre-school and special education departments.
Participants' RSE significantly improved following the intervention, aligning with Bandura’s
socio-cognitive theory, which highlights mastery experience, vicarious experience, verbal
persuasion, and physiological state as critical factors influencing self-efficacy. FLM’s student-
centered approach provided meaningful learning opportunities, fostering autonomy,
collaboration, and active engagement, which contributed to participants’ increased confidence
in conducting research.

Moreover, the integration of ICT within the FLM framework played a crucial role in
supporting research skill development. ICT tools facilitated access to diverse resources, enabled
interactive learning experiences, and enhanced collaboration, making the research process more
efficient and engaging. This suggests that the synergy between FLM and ICT can further
strengthen research self-efficacy by offering dynamic and accessible learning environments.

Notably, the field of study did not significantly affect the development of RSE, suggesting
that FLM can be broadly effective across different academic disciplines. This finding highlights
the importance of FLM as a versatile and inclusive pedagogical approach. Future studies should
explore the interplay of additional variables, such as experience, gender, and domain-specific
competencies, to gain deeper insights into the factors influencing RSE. Ultimately, this research
supports the adoption of FLM as an effective strategy for preparing teacher candidates with
essential research skills and self-efficacy to meet the demands of 21st-century education.

This study has some limitations that should be taken into account. One of them is related
to the small sample size. While 30-31 volunteers are thought to be adequate for experimental
research, it is advisable to repeat the study with higher sample sizes. Another limitation of the
study is the lack of a control group. Therefore, future research will yield different findings when
examining the impact of FLM on RSE by contrasting it with the control group. In addition, the
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study's participants' self-efficacy could only be ascertained using quantitative data. In-depth
research on the impact of FLM on self-efficacy requires qualitative investigations that use
observation and interview techniques. Lastly, the RSE of pre-school and special education
teacher candidates was the main emphasis of this study; future studies may examine the self-
efficacy of various groups under various conditions.
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AHoTamifa. Y 1pOMYy MJOCHI[KEHHI pO3IISAAEThCA BIDIMB KOMIT FOTEPH30BAHOI  MOJEINi
nmepesepayroro HaBuyanus (CAFLM - Computer-Assisted Flipped Learning Model) na
nocigauibky camoedektusricts (RSE — research self-efficacy) maitGyraix yuwmrenis, 30kpema
CTYACHTIB JIOMIKLIEHOTO Ta CIIEMiaIbHOTO MeIarOrivHOro HanpsAMiB. JlociimkeHHs 0yIo MpoBeneHo
3a eKCHePUMEHTAIEHIM JU3aiHOM 3 IBOMA IPYIaMH 3 MOIEPEAHIM 1 MiJICYMKOBUM TECTYBaHHAMH
3a ygactio 61 ocobm (31 MalOyTHIH yduTenb MOMIKLIBHOI ocBith, 30 — cmemiadbHOI OCBITH)
mpoTSAroM 16-TIKHEBOTO KypCy 3 METOHIB HayKOBOro nocmimpkeHHs. s 30opy manmx Oyio
Bukopucrano [lIkamy HaykoBoi mocmimuuipkoi camoedextuBHocTi (SRSES — Scientific Research
Self-Efficacy Scale), mo ckmamaerbest 3 mect KoMroHeHTiB i 37 mynkriB. KimtowoBi pesymbratn
MOKA3alId CYTTE€BE TOKPAIIECHHS JOCHiTHHUIBKOI CaMOe(EeKTHBHOCTI YJaCHHKIB, 0e3 3HAUyIINX
BiIMiHHOCTEH MiX JBOMa HABYAJIEHUMH HaIlpsiMaMHd. Y IEHTPi IOCITIHKEHHS KOMI I0TEepHU30BaHA
moznenb FLM, sika epembadae 3acBOEHHS HOBOT'O MaTepiary (30KpeMa 3a TOITOMOT OF0 HaBYAIBHIX
Bizleo, (POBHUX MaTepialiB Ta OHJIAHH-PECYPCIB) 0 3aHATTS, a iJI 9ac 3aHATTS HOTO MPAKTUIHE
3aCTOCYBaHHS. 3alydeHHS IM(PPOBUX TEXHONOTIH CIPHAJIO THYYKOMY I1HIWBIAyasli30BaHOMY
HAaBYAHHIO, 4 TaKOX IITPUMYBAJIO IPOLECH CAMOCTIHHOTO PO3B’S3aHHS IMPOOJEM i CITIIBHOTO
HaBYAHHA KIIOYOBMM YHWHHHKaM (OPMYBAaHHS MAaHCTEpHOCTi, IO BIUIMBAIOTh HAa DPO3BHTOK
caMOe()eKTUBHOCTI. YYaCHUKH, BUKOPHCTOBYIOUM KOMIT FOT€PHU30BaHI IIaT(OPMH, Meperisiaain
IiATOTOBYI BifIe0, Opay ydacTh B OOTOBOPEHHSIX HA 3aHATTSX 1 MHCAIN HayKOBi 3BiTH. Pe3ynpraTn
TTOKA3aJId 3HAYHE MiIBUIIeHHs 3aranpHoro piBHA RSE Ta Ginmbmrocti ii migckan. Xoya cTaTHCTHIHO
3HAYYIIUX BiIMiHHOCTEH y mifmikanax «Bu3HaueHus mpobmemu» (DP — definition of the problem)
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Ta «imeHtHdikanis rinoresm» (IH — identification of the hypothesis) eusBieno He Oymno,
CIIoCTepirajoch 3pOCTaHHA OajiB  mWicas BTpy4aHHA. Y  pe3ynbTari  oOMIBI  Tpymu
MIPOJIEMOHCTPYBAIA  TOKpAIIEHHS  JOCIIAHUIBKOI  caMOe()eKTUBHOCTI  MiCisi  BHKOHAHHS
Pi3HOMaHITHHX 3aBJIaHb 3 BUKOPUCTAHHSAM KOMIT FOTEpHOI MiATpUMKH. OTprMaHi JaHi CBiA4aTh Ipo
Te, 10, XO4Ya CIEliajJbHICTh HE Ma€ 3HAYHOrO BIUIMBY Ha edekTuBHiCTH FLM, iHTerpamis
KOMIT FOTEPHOI MIATPUMKH B IF0 MOJIEINb iICTOTHO CHPHsIE PO3BUTKY CaMOe(eKTHBHOCTI MaOyTHIX
YUHTEIIB Ta iXHIX JOCTITHUIBKIX HaBUYOK.

KiarouoBi cioBa: Mojmenb MepeBEpPHYTOro HaBUaHHS, CaMOC()EKTHUBHICTH; caMOC()EKTUBHICTH
JOCITITHUIBKOT TiSUTBHOCTI; KAaHIUIATH B YUUTEIT.
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