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Abstract

Trainings are indispensable for teachers to meet the requirements of changing educational
technologies, pedagogical approaches, and curricula. In-service training is a crucial step
towards enhancing the professional development of teachers and improving the quality of
education. This study aims to reveal the impact of the Flipped Classroom Model (FCM) in in-
service training on teachers' self-efficacy levels in project mentoring. The study group consists
of Biology and Science teachers who voluntarily participated in project mentoring training
during the 2021-2022 academic year. Three groups were formed among the participating
teachers: FCM group, face-to-face training group, and distance education group. The face-to-
face training was designed according to the project-based learning approach. In the research, a
quasi-experimental design from quantitative methods and a case study from qualitative methods
were used together. Data were collected using the "Project Competitions Mentoring Self-
Efficacy Scale™ before and after the application. In the analysis of the data, descriptive statistics,
the Kruskal-Wallis test, the Wilcoxon Signed Ranks test, and the Tamhane’s post-hoc analysis
for pairwise comparisons were used. The results indicated that the self-efficacy levels of the
groups receiving project mentoring training through FCM, face-to-face, and distance education
were significantly higher after the application compared to before the application. However, no
statistically significant difference was found between the groups. The post-test scores in the
responsibility sub-dimension were significantly higher in the face-to-face training group. In
conclusion, it can be said that the FCM has similar effects on teachers' overall self-efficacy
perception compared to other methods, and that face-to-face education increases teachers' sense
of responsibility in project competitions mentoring.

Keywords: Flipped classroom model, Biology and Science teachers, in-service training,
self-efficacy, project mentoring.

1. Introduction

In-service training provides significant opportunities for teachers to develop their
professional skills and acquire up-to-date knowledge and techniques. Through in-service
training, teachers can update their knowledge and skills to better meet students' diverse needs
and assist them in learning more effectively (Aslan, 2011; Avalos, 2011; Dogan, 2013; Ustiiner,
Ersoy, & Sancar, 2000; Reese, 2010). This process is essential for enhancing teachers'
qualifications and enabling them to fully utilize their potential (Harris, 1989; Seferoglu, 2004;
Sylvester, 1997).
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In-service training can be conducted face-to-face or online in the form of courses and
seminars For example, in Turkey, before 2014, only 2% of in-service training activities were
conducted through distance education, while this rate increased to 85% by 2018. During the
pandemic, the Teacher Informatics Network (OBA), established in 2020, carried out in-service
training programs entirely through distance education (MEB, 2019; 2020).

There are various studies with both positive and negative views on distance in-service
training (Amadi, 2013; Erding, 2023; Kelsey & Mincemoyer, 2001; Moonen, 2001; Okgu,
Karakog, & Okgu, 2023; Parlak, Sakarya, & Durukan Tok, 2023; Sar1 & Nayir, 2020). Teachers
mention advantages such as time and place flexibility, the presence of subject matter experts,
cost-effectiveness, and various educational options in distance in-service training. However,
they also point out limitations such as lack of interaction on the platform, monotonous
presentations, and the limited scope of branch-specific training (Erding, 2023). It is found that
while distance education is ideal for information transfer via presentations, it is limited for skill
and practice-based training (Okgu et al., 2023).

Face-to-face in-service training is known to be costly, requiring significant time and effort
for teachers to attend centrally organized in-service training. As an innovative approach,
blended/hybrid education structures have emerged as a solution. During the pandemic period,
it has been demonstrated that models such as distance and blended learning are effective
alternatives in situations where traditional education methods are forcibly interrupted (Okgu et
al., 2023; Sar1 and Nayir, 2020; Watson, 2008).

Blended learning is defined as the combined use of multiple educational methods to enhance
teaching quality (Rossett, 2002). Blended learning supports the learning process by providing
customized, flexible, and interactive education, catering to different learning styles and needs,
thereby enabling students to learn more effectively (Bonk & Graham, 2012; Garrison &
Vaughan, 2008).

The Flipped Classroom Model (FCM) is one of the models that best blends the advantages
of face-to-face instruction with technology-enhanced enriched online learning environments
(Haywrsever & Orhan, 2018). In FCM, students watch lessons outside the classroom and find
more interaction and hands-on learning opportunities in class (Bergmann & Sams, 2012). In
other words, what is traditionally done in the classroom is done at home, and what is done at
home is done in the classroom (Lage, Platt, & Treglia, 2000). Since FCM offers student-
centered and actively engaging activities, it enables more effective teaching compared to
traditional methods (Talbert, 2012). This model aims to support learning and transform the
teaching process by adopting a student-centered approach.

Research involving the scientific investigation of a topic or problem, the evaluation of
findings, and the presentation of these findings in a report is defined as a project (Cubukeu,
2014, p. 528). A project approach can encompass many methods and strategies. Many countries
organize scientific activities such as regional, national, or international science fairs, research
projects, and competitions to promote scientific culture (TUBITAK, 2013; 2024). Large-scale
events include the Intel ISEF, ISEF Science and Engineering Fair, Google Science Fair, Young
Scientist and Technology Research Competition, Microsoft Innovation Summit, Regeneron
Science Competition, Young Reporters For The Environment, and the Stockholm Junior Water
Prize (MEB, 2019; Odtiigvo, 2024; TUBITAK, 2021).

During interschool student project competitions, teachers are expected to mentor and coach
students in areas where they may face challenges and require assistance (Klein et al., 2009;
Kurtulus, 2019). Teachers guide students in every phase of project work, including report
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writing and data analysis (Cepni, 2018). However, the literature review reveals that teachers
lack competencies in project development and require training in project-based learning
(Artvinli, Cetintag, & Terzi, 2020; Aydin & Cepni, 2011; Deveci & Dasc1, 2020; Guo & Yang,
2012; Han, Yalvac, Capraro, & Capraro, 2015; Kaplan & Coskun, 2012; Kurtulus, 2019; Ozel
& Akyol, 2016; Mirici & Uzel, 2019; Timur & Cetin, 2017).

Collaborative research projects with students and colleagues contribute to teachers'
continuous learning process and support the acquisition of new knowledge and skills (Cetintas,
2019; Mbowane, de Villiers, & Braun, 2017). Consequently, receiving up-to-date training in
relevant subjects to better guide students is believed to enhance teachers' project competition
mentoring self-efficacy. Self-efficacy perception, simply put, is the belief in one's ability to
complete the tasks required to achieve a particular performance level. According to social
cognitive theory, self-efficacy perception is an influential factor in individuals' motivation
(Zimmerman, 2000). Therefore, in-service training enables teachers to develop personally,
improving their self-esteem and confidence (McLeod & Cropley, 1989; Levent, 2014, p. 94).

1.1. Research Objective

The objective of this research is to examine the impact of the FCM in in-service training on
the project mentoring self-efficacy of Biology and Science teachers.

1.2. Problem Statement

This research is built on the problem statement: "What is the impact of the Flipped
Classroom Model in in-service training on the project mentoring self-efficacy of Biology and
Science teachers?"

1.3. Related Researches

Examining the studies on in-service training reveals topics such as professional
competencies, in-service training needs, and the advantages and disadvantages of distance
education in in-service training (Amadi, 2013; Balaman & Tiryaki, 2021; Cetin Talan & Demir,
2024; Erding, 2023; Kelsey & Mincemoyer, 2001; Moonen, 2001; Okgu et al., 2023; Parlak,
Sakarya, & Durukan Tok, 2023; Sar1 & Nayir, 2020; Tekin, 2020; Timur & Cetin, 2017). It has
been reported that distance in-service training is weak in skill teaching and fails to meet needs
due to its lack of practical application (Koktas and Agalday, 2023). Balaman and Tiryaki (2021)
stated that teachers do not find distance education as effective as face-to-face education. They
pointed out that it can be blended with face-to-face education, thereby making it possible to
benefit from the advantages of both distance and face-to-face education.

The FCM is applied across various disciplines. Different dimensions such as academic
achievement (Erkan, 2023; Moravec et al., 2010; Ozaras Oz, 2019; Yavuz and Karaman, 2021),
attitude, motivation (Dixon and Wendt, 2021; Urfa, 2017), class participation (Agirman, 2023;
Gilboy, Heinerichs & Pazzaglia, 2015), computational thinking skills (Yaman and Cakir, 2018),
retention, self-confidence, self-regulation skills (Sirakaya, 2015), self-efficacy (Talan and
Giilsegen, 2018), and teacher and student opinions (Akbulut, 2019; Akcor, 2018; Ak, 2021;
Erbil and Kocabas, 2019; Pearson, 2012) are examined in these scientific studies. Research
indicates that flipping the classroom supports the development of 21st-century skills such as
critical thinking, creativity, metacognition, problem-solving, collaboration, motivation, self-
efficacy, conscientiousness, courage, and perseverance (Mitsiou, 2019).

The literature review revealed that the FCM is used in educational programs and specific
field education (Han, Rekenes, and Krumsvik, 2024; Yohannes and Chen, 2024). However,
limited data was found regarding its use in in-service training for teachers (EI-Din and Attia,
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2016; El Samaty, 2024; Razak, Kaur, Halili, and Ramlan, 2016; Schmid, Borokhovski, Bernard,
Pickup, and Abrami, 2023; Shyu and Jiang, 2016). With the advancement of technology, Razak
et al. (2016) emphasized that teachers need to align with educational reform developments
internationally. EI-Din and Attia (2016) highlighted the lack of professional training for
teachers in Egypt. El Samaty (2024), by examining the perspectives of pre-service and in-
service teachers on FCM in the United Arab Emirates, compared the FCM with traditional
teaching methods, addressing perceptions of the model, its benefits, class materials, class
activities, and encountered challenges. Shyu and Jiang (2016) found that while the
implementation of FCM in in-service training did not affect test scores, it did result in high
learning motivation.

Studies examining the impact of the FCM on self-efficacy have also been reviewed.
Namazyandost and Cakmak (2020) found that female learners showed more improvement in
self-efficacy than their male counterparts when using the FCM. Talan and Giilsegen (2018)
concluded that there was no significant difference in students' self-regulation skills and
computer self-efficacy perceptions between the flipped classroom model, blended learning, and
traditional methods. Doo and Bonk (2020) found that the use of the FCM indirectly affected
students' learning engagement through self-efficacy. Latorre-Cosculluela et al. (2022)
emphasized that the FCM can enhance university students' sense of self-efficacy and
significantly contribute to the creation of interactive learning environments. Gonzalez-Gomez,
Jeong, and Cafiada-Canada (2022) indicated that the methodology followed in the classroom
significantly increased positive attitudes towards science and scientific content, leading to
teacher candidates being more willing to enjoy science. They observed significant differences
in students' self-efficacy after completing the course. Han, Rekenes, and Krumsvik (2024)
investigated teacher candidates' perceptions of the FCM. Participants reported that they used
class time more effectively, attended classes more prepared, and improved their learning
performance. Additionally, they noted that more time was dedicated to in-depth learning.
However, challenges included the lack of opportunity to ask questions during video lessons,
insufficient information about students' preparation levels, and an increased workload.
Yohannes and Chen (2024) revealed that flipped mathematics education significantly increased
students' mathematical self-efficacy. Interviews showed that students perceived the FCM as an
effective learning strategy that provides personalized learning based on collaboration and
interaction and encourages problem-solving skills. When reviewing the relevant literature,
studies on self-efficacy and the FCM highlighted positive attitudes due to the satisfaction
derived from meeting fundamental cognitive needs such as competence, autonomy, and social
interaction (Ha, O’Reilly, Ng, and Zhang, 2019).

Limited data were found on the use of the FCM in in-service training for teachers worldwide
and in Turkey. Studies mostly focused on secondary school students, with fewer studies
involving teachers and parents (Solak & Costu, 2023). Thus, it is believed that the results of
this study on the implementation of the FCM in in-service training for teachers will contribute
to the literature.

2. Method
2.1. Research Design

This research was designed according to a quasi-experimental design with pre-test and post-
test control groups. In this design, participants are randomly assigned to groups. A pre-test is
applied at the beginning of the process. The experimental procedure is implemented, and post-
test data are collected using data collection tools at the end of the process (Bliyiikoztiirk, 2016).
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2.2. Study group

The study group of the research consists of Biology and Science teachers who voluntarily
participated in project consultancy training during the 2021-2022 academic year. For sample
selection in the study, criterion sampling, one of the purposive non-probability sampling
methods, was employed. Criterion sampling involves an in-depth study of cases that meet a
predefined set of criteria. The criteria used can be developed by the researcher or based on a
pre-existing list (Marshall & Rossman, 2014). The criteria forming the basis of the relevant
sampling technique for this research were that the teachers had the necessary infrastructure and
technological equipment required for the study, had not previously received project consultancy
training, and were mandated to continue the training. This was to ensure that the necessary
conditions for the successful implementation of the flipped classroom model were met.

The experimental phase of the research involved 44 teacher participants: 12 in the Flipped
Classroom Model group, 8 in the face-to-face education group, and 24 in the distance education
model group. Due to pandemic conditions, the number of participants in face-to-face and FCM
groups was limited since these involved in-class applications. This arrangement aimed to ensure
the research proceeded safely and healthily. The demographic information of the participant
teachers in different groups is presented below:

Table 1. Group Distribution of Teachers

Groups n %

Distance Education 24 54.5
Flipped Classroom Model 12 27.3
Face-to-Face Education 8 18.2

The distribution of teachers by groups is as follows: 54.5% (n=24) in the distance education
group, 27.3% (n=12) in the FCM group, and 18.2% (n=8) in the face-to-face education group
(Table 1).

Table 2. Gender, Education Levels, and Project Experience Distribution of Teachers

Data Type n %
Gender Male 4 9.1
Female 40 90.9
Doctorate 6 13.6
Education Level Master's 19 43.2
Bachelor's 19 43.2
Project Yes 28 63.6
Experience No 16 36.4

Teachers included in the study comprised 9.1% (n=4) male and 90.9% (n=40) female
participants (Table 2). Among the teachers, 13.6% (n=6) hold a doctoral degree, 43.2% (n=19)
have a master's degree, and another 43.2% (n=19) have a bachelor's degree (Table 2). It was
reported that 63.6% (n=28) of the teachers had previous project experience, while 36.4% (n=16)
did not (Table 2).
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Table 3. Distribution of School Types Where Teachers Work

School Type n %
Not Working 4 9.1
Middle School 9 20.5
Priva heyte Middle School 6 13.6
Anatolian High School 5 114
Science High School 2 4.5
Private High School 13 29.5
Vocational High School 1 0.2
University 1 0.2
Others 3 0.7
Total 44 100

9.1% (n=4) of the teachers do not work. Among the working teachers, 20.5% (n=9) work in
middle schools, 13.6% (n=6) in private middle schools, 11.4% (n=5) in Anatolian high schools,
4.5% (n=2) in Science high schools, 29.5% (n=13) in private high schools, 0.2% (n=1) in
vocational high schools, 0.2% (n=1) at universities, and 0.7% (n=3) in other institutions (such
as non-school learning environments, government institutions, and tutoring centers) (Table 3).

2.3. Data Collection Tool

A scale developed by Tortop (2014) was used to determine teachers' self-efficacy levels in
project competitions mentoring. The scale consists of 16 items and is four-dimensional, with a
5-point Likert scale. These dimensions are: mentoring and guidance competency (items 1, 2, 3,
4, 5), academic competency (items 6, 7, 8, 9, 10), persuasive ability to participate in
competitions (items 11, 12, 13), and responsibility dimension (items 14, 15, 16). The reliability
coefficient (Cronbach Alpha) for item statistical analysis results is 0.86 for the first dimension,
0.78 for the second dimension, 0.77 for the third dimension, and 0.77 for the fourth dimension,
with an overall reliability of 0.88. These findings indicate high reliability and internal
consistency of the scale.

2.4. Data Analysis

In data analysis, percentage, frequency, and mean statistics were utilized. Descriptive
statistics of the identified variables included minimum, maximum, mean, and standard
deviation values. The representation of variables such as gender, educational level, groups of
teachers involved in the study, and schools where they worked included both count and
percentage values.

For comparing educational groups based on scores obtained from pre- and post-project
competition mentoring self-efficacy scales and their sub-dimensions, the Kruskal-Wallis test
was employed. In cases where significant differences were found among groups, pairwise
comparisons were conducted using the Tamhane method. The Wilcoxon Signed-Rank test was
used to compare scale scores obtained before and after the intervention for each group.

IBM SPSS Statistics 27.0 and Microsoft Excel Office 365 were used for statistical analysis
and calculations. A statistical significance level of p < 0.05 was considered.

3. Results
3.1. Descriptive Statistics
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The Wilcoxon Signed Ranks test results for the project competition mentoring self-efficacy
scale and its subscale data for teachers in the FCM group are presented in Table 4.

Table 4. Descriptive Statistics Regarding the Project Competitions Mentoring Self-Efficacy
Scale of Teachers in the FCM Group and the Sub-Factors of the Scale

Sub factors Pre- Pre- Pre- Pre- Post- Post- Post- Post-
Test Test  Test Test Test Test Test Test
Min Max Mean Std. Min Max Mean Std.
(X) Dev. (X) Dev.

(Sx) (S)
Mentoring and Guidance 1, 5 1997 337 19 25 2200  2.04
Competency

Academic Competency 10 20 15.67 3.31 17 25 20.92 2.68
Persuasive Ability to

Participate in 9 15 12.25 191 11 15 13.08 1.56
Competitions
Responsibility Dimension 7 15 11.00 2.45 7 13 11.17 1.85

Examining the results, the lowest pre-test score for the self-efficacy scale in the FCM group
was 7 in the responsibility sub-dimension, while the highest pre-test score was 25 in the
mentoring and guidance competency sub-dimension. Similarly, in the post-test self-efficacy
scale, the lowest score was 7 in the responsibility sub-dimension, while the highest scores were
25 in the mentoring and guidance competency and academic competency sub-dimensions.

The mean pre-test scores of the sub-dimensions of the self-efficacy scale for the FCM group
teachers were 19.92+3.37 for mentoring and guidance competency, 15.67+£3.31 for academic
competency, 12.25+1.91 for persuasive ability to participate in competitions, and 11.00£2.45
for the responsibility dimension. The mean post-test scores of the sub-dimensions of the self-
efficacy scale for the FCM group teachers were 22.00+2.04 for mentoring and guidance
competency, 20.92+2.68 for academic competency, 13.08+1.56 for persuasive ability to
participate in competitions, and 11.17+1.85 for the responsibility dimension (Table 4).

The mean post-test scores of the self-efficacy scale for the FCM group teachers were higher
than the mean pre-test scores (Table 4).

The Wilcoxon Signed Ranks test results of the project competitions mentoring self-efficacy
scale and its sub-factors for the face-to-face training group are presented in Table 5.

Table 5. Descriptive Statistics Regarding the Mentoring Self-Efficacy Scale and Sub-Factors
of the Project Competitions of Teachers in the Face-to-Face Education Group

Sub factors Pre- Pre- Pre- Pre- Post- Post- Post- Post-
Test Test Test Test Test Test Test Test
Min Max Mean Std. Min Max Mean Std.

(X) Dev. (X) Dev.
(Sx) (Sx)

Mentoring and Guidance 8 25 1788 633 19 25 2175 225
Competency
Academic Competency 5 25 14.00 5.76 17 25 19.50 3.02
Persuasive Ability to 3 15 1175 377 12 15 1313 155
Participate in Competitions
Responsibility Dimension 3 15 10.38  4.93 12 15 13.38 1.19

Examining the results, the lowest pre-test scores for the self-efficacy scale in the face-to-
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face training group were 3 in the persuasive ability to participate in competitions and
responsibility sub-dimensions, while the highest pre-test scores were 25 in the mentoring and
guidance competency and academic competency sub-dimensions. In the post-test self-efficacy
scale, the lowest scores were 12 in the persuasive ability to participate in competitions and
responsibility sub-dimensions, while the highest scores were 25 in the mentoring and guidance
competency and academic competency sub-dimensions (Table 5).

The mean pre-test scores of the sub-dimensions of the self-efficacy scale for the face-to-face
training group teachers were 17.88+6.33 for mentoring and guidance competency, 14.00+£5.76
for academic competency, 11.75+3.77 for persuasive ability to participate in competitions, and
10.38+4.93 for the responsibility dimension. The mean post-test scores of the sub-dimensions
of the self-efficacy scale for the face-to-face training group teachers were 21.7542.25 for
mentoring and guidance competency, 19.50+3.02 for academic competency, 13.13£1.55 for
persuasive ability to participate in competitions, and 13.38+1.19 for the responsibility
dimension.

The mean post-test scores of the self-efficacy scale for the face-to-face training group
teachers were higher than the mean pre-test scores (Table 5).

The Wilcoxon Signed Ranks test results of the project competitions mentoring self-efficacy
scale and its sub-factors for the distance education group are presented in Table 6.

Table 6. Descriptive Statistics Regarding the Project Competitions Mentoring Self-Efficacy
Scale of Teachers in the Distance Education Group and the Sub-Factors of the Scale

Sub factors Pre- Pre- Pre- Pre- Post- Post- Post- Post-
Test Test Test Test Test Test Test Test
Min Max Mean Std. Min Max Mean Std.

(X) Dev. (X) Dev.
(Sx) (Sx)

Mentoring and Guidance
Competency 15 25 19.51 2.81 8 25 21.46 3.79
Academic Competency 9 21 1458 3.16 10 25 19.75 3.61
Persuasive Ability to 15 1217 257 3 15 1246 269
Participate in Competitions
Responsibility Dimension 6 15 10.92 257 5 14 11.00 2.27

Examining the results, the lowest pre-test score for the self-efficacy scale in the distance
education group was 6 in the responsibility sub-dimension, while the highest pre-test score was
25 in the mentoring and guidance competency sub-dimension. In the post-test self-efficacy
scale, the lowest score was 3 in the persuasive ability to participate in competitions sub-
dimension, while the highest scores were 25 in the mentoring and guidance competency and
academic competency sub-dimensions (Table 6).

The mean pre-test scores of the sub-dimensions of the self-efficacy scale for the distance
education group teachers were 19.51+2.81 for mentoring and guidance competency,
14.58+3.16 for academic competency, 12.1742.57 for persuasive ability to participate in
competitions, and 10.92+2.57 for the responsibility dimension. The mean post-test scores of the
sub-dimensions of the self-efficacy scale for the distance education group teachers were
21.46+3.79 for mentoring and guidance competency, 19.75+3.61 for academic competency,
12.46+2.69 for persuasive ability to participate in competitions, and 11.00+2.27 for the
responsibility dimension.
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The mean post-test scores of the self-efficacy scale for the distance education group teachers
were higher than the mean pre-test scores (Table 6).

3.1.1. Comparison of Pre-Test Scores Between Groups

The Kruskal-Wallis test results for pre-test scores obtained from the project competitions
mentoring self-efficacy scale and its sub-factors in the FCM, face-to-face training, and distance
education groups are presented in Table 7.

Table 7. Kruskall Wallis Test Results of the Project Competitions Mentoring Self-Efficacy
Scale and Sub-Factor Pretest Scores of Teachers in Different Groups Before Implementation

Sub factors Teaching Method n Mean %2 p
Rank
. . FCM 12 24.13
g"oer:‘f;gt'ggci‘,”d Guidance Face-to-Face 8 2175 0.268 0.874
Distance Education 24 21.94
FCM 12 26.79
Academic Competency Face-to-Face 8 19.13 2.071 0.355
Distance Education 24 21.48
. - FCM 12 26.50
Persuasive Ability to
Participate in Cor)r:petitions Face-to-Face 8 1950 1.677 0.391
Distance Education 24 20.65
FCM 12 22.00
Responsibility Dimension Face-to-Face 8 20.38 0.556 0.757
Distance Education 24 2281
FCM 12 25.17
Total Face-to-Face 8 20.88 0.744 0.689
Distance Education 24 21.67

The Kruskal-Wallis test results for pre-test scores obtained from the project competitions
mentoring self-efficacy scale and its sub-factors show that there was no statistically significant
difference between the groups in the pre-test scores of mentoring and guidance competency,
academic competency, persuasive ability to participate in competitions, and responsibility sub-
dimensions (¥2=0.268; p=0.874) (p>0.05). Additionally, there was no statistically significant
difference in total pre-test scores between the groups (¥2=0.744; p=0.689). The groups showed
similarities in terms of pre-test levels of project mentoring self-efficacy and its sub-factors
(Table 7).

3.1.2. Within-Group Comparisons

The Wilcoxon test results for pre-test and post-test scores of the project competitions
mentoring self-efficacy scale and its sub-dimensions for the FCM group are presented in Table
8.

10
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Table 8. Willcoxon Test Result Regarding the Project Competitions Mentoring Self-Efficacy
Scale and the Sub-Factor Pretest and Posttest Scores of the Teachers in the FCM Group.

Sub factors Ranks N Mean Rank Sum of z p
Ranks
. . Negative 4 3.25 13.00
Mentoring and Guidance po e g 8.13 65.00 2047 0041
Competency
Equal 0
Negative 1 2.00 2.00
Academic Competency Positive 11 6.91 76.00 2.909 0.004
Equal 0
Persuasive Ability to Negative 2 5.50 11.00
Participate in Positive 7 4.86 34.00 1.373 0.170
Competitions Equal 3
Negative 4 5.13 20.50
Responsibility Dimension  Positive 5 4.90 24.50 0.240 0.810
Equal 3
Negative 2 3.25 6.50
Total Positive 9 6.61 59.50 2.358 0.018
Equal 1

The Wilcoxon test results for pre-test and post-test scores of the project competitions
mentoring self-efficacy scale and its sub-dimensions for the FCM group indicate that the post-
test scores for the mentoring and guidance competency and academic competency sub-
dimensions were significantly higher than the pre-test scores (z=2.040 p=0.041; z=2.909
p=0.004). Similarly, the total post-test scores were significantly higher than the pre-test scores

(z=2.358 p=0.018).

The Wilcoxon test results for pre-test and post-test scores of the project competitions
mentoring self-efficacy scale and its sub-dimensions for the face-to-face training group are

presented in Table 9.

Table 9. Willcoxon Test Result Regarding the Project Competitions Mentoring Self-Efficacy
Scale of Teachers in the Face-to-Face Education Group and the Sub-Factor Pretest and

Posttest Scores of the Scale.

Sub factors Ranks N Mean Rank  Sum of z p
Ranks
. . Negative 1 1.00 1.00
Mentoring and Guidance Posgitive 4 3.50 14.00 1.753 0.080
Competency
Equal 3
Negative 0 0.00 0.00
Academic Competency Positive 7 4.00 28.00 2.379 0.017
Equal 1
. - Negative 2 2.00 4.00
Persuasive Abilityto —p i E 3.67 11.00 0.962 0.336
Participate in Competitions
Equal 3
Negative 1 1.00 1.00
Responsibility Dimension ~ Positive 3 3.00 9.00 1.461 0.144
Equal 4
Negative 0 0.00 0.00
Total Positive 7 4.00 28.00 2.366 0.018
Equal 1
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The final test scores derived from the academic competence subscale of the project
competition mentoring self-efficacy scale for teachers in the face-to-face education group are
higher than their pre-test scores, and the difference between them is statistically significant (z
= 2.379, p = 0.017). Similarly, the total final test scores on the self-efficacy scale for teachers
in this group are significantly higher than their pre-test scores (z = 2.366, p = 0.018) (Table 9).

The Wilcoxon test results for pre-test and post-test scores of the project competitions
mentoring self-efficacy scale and its sub-dimensions for the distance education group are
presented in Table 10

Table 10. Willcoxon Test Result Regarding the Project Competitions Mentoring Self-
Efficacy Scale of Teachers in the Distance Education Group and the Sub-Factor Pretest and
Posttest Scores of the Scale.

Sub factors Ranks N Mean Rank Sum of z p
Ranks
. . Negative 3 11.17 33.50
Mentoring and Guidance Posgitive 18 10.97 197.50 2.865  0.004
Competency
Equal 3
Negative 2 4.00 8.00
Academic Competency Positive 21 12.76 268.00 3.962  0.000
Equal 1
. - Negative 5 7.60 38.00
Persuasive Ability to Positive. 9 7.44 6700 0917 0.359
Participate in Competitions
Equal 10
Negative 7 9.57 67.00
Responsibility Dimension Positive 10 8.60 86.00 0.456  0.649
Equal 7 - -
Negative 4 8.25 33.00
Total Positive 19 12.79 243.00 3.196 0.001
Equal 1

The final test scores derived from the mentoring self-efficacy scale for project competition
in the remote education group are higher than their pre-test scores for both the guidance and
mentoring competence and academic competence subscales, and the differences between them
are statistically significant (z = 2.865, p = 0.004; z = 3.962, p = 0.000). Similarly, the total final
test scores on the self-efficacy scale for teachers in this group are significantly higher than their
pre-test scores (z = 3.196, p = 0.001) (Table 10)

The post-test self-efficacy scores in all groups (FCM, face-to-face, and distance education)
were significantly higher than the pre-test scores. Therefore, it can be stated that the in-service
project mentoring training provided through all methods (FCM, face-to-face, and distance
education) has an enhancing effect on project mentoring self-efficacy.

3.1.3. Comparison of Final Tests Between Groups

The Kruskal-Wallis test results for post-test scores obtained from the project competitions
mentoring self-efficacy scale and its sub-factors in the FCM, face-to-face training, and distance
education groups are presented in Table 11.
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Table 11. Kruskal-Wallis Test Results for Post-Implementation Project Competition
Mentoring Self-Efficacy Scale and Scale Subfactor Final Test Scores Among Different Groups

Sub factors Teaching Method n  Mean %2 p

Rank
. . FCM 12 26.50

ys;mgg&nd Guidance Face-to-Face 8  23.00 1367 0.504
Distance Education 24 22.31
FCM 12 2450

Academic Competency Face-to-Face 8 23.00 0.439 0.803
Distance Education 24 2271
. . . . FCM 12 22.50

g%r;“pft'i‘t’ﬁ) ﬁsb"'ty (0 Particpe N “Face-to-Face 8 2313 0.317 0.854
Distance Education 24 23.25
FCM 12 19.67

Responsibility Dimension Face-to-Face 8 24.00 0.551 0.759
Distance Education 24  23.17
FCM 12 24.25

Total Face-to-Face 8 22.88 0.435 0.805
Distance Education 24 22.79

The Kruskal-Wallis test results calculated from the Project Competition Mentoring Self-
Efficacy Scale for teachers in different groups indicate that there was no statistically significant
difference (p>0.05) in the final test scores they obtained across the dimensions of mentoring
and guidance competence, academic competence, and persuasion skills for participating in
competitions, among the FCM, face-to-face education, and distance education groups. There is
no significant difference in terms of final test scores among the FCM, face-to-face education,
and distance education groups (x2=0.355, p=0.846) (p>0.05). It has been determined that there
is a significant difference in the responsibility dimension final test scores among teachers in the
FCM, face-to-face education, and distance education groups (¥"2=9.121, p=0.010) (Table 11).

Table 12. Pairwise comparisons (post-hoc) results for the responsibility sub-factor

Groups p

Distance Education - FCM >0.999
Distance Education - Face-to-Face 0.003
FCM - Face-to-Face 0.013

To determine between which groups this difference exists, pairwise comparisons using the
post-hoc method indicated that the responsibility dimension final test scores of teachers in the
face-to-face education group are significantly higher than those of teachers in the distance
education and FCM groups (respectively; p=0.003, p=0.013) (p<0.017) (Table 12).
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4. Conclusion, Discussion and Recommendations

The findings obtained from the project competitions mentoring self-efficacy scale and its
sub-factors were presented by relating them to each other.

The pre-test scores of teachers in the FCM, face-to-face education, and distance education
groups on the project consultancy self-efficacy scale and its subscales have been compared. In
all groups, the highest scores were observed in the consultancy and guidance competence
subscale, while the lowest scores were found in the responsibility dimension. This indicates that
teachers' levels of self-efficacy in responsibility are areas for potential improvement.

Statistically, there is no significant difference among the FCM, face-to-face education, and
distance education groups in terms of pre-test scores on the project competition mentoring self-
efficacy scale and all its subscales. This finding suggests that before the intervention, all groups
had similar levels of project consultancy self-efficacy.

When the pre-test and post-test scores of the project competitions mentoring self-efficacy
scale and its sub-dimensions were evaluated in the FCM, face-to-face training, and distance
education groups, it was found that the post-test scores of the mentoring and guidance
competency and academic competency sub-dimensions in the FCM and distance education
groups were significantly higher than the pre-test scores. This suggests that the project
mentoring training provided through the FCM and distance education methods positively
impacted teachers' perceptions of mentoring and guidance competency and academic
competency. The difference between the final test scores and pre-test scores of teachers in the
face-to-face education group on the academic competence subscale of the self-efficacy scale is
statistically significant. Based on this finding, it can be stated that face-to-face education
positively changed teachers' perceptions of academic competence.

There was no statistically significant difference between the post-test total scores of the self-
efficacy levels in the FCM, face-to-face training, and distance education groups. There was no
statistically significant difference between the groups in the post-test scores of mentoring and
guidance competency, academic competency, and persuasive ability to participate in
competitions. However, the post-test scores of the responsibility sub-dimension were
significantly higher in the face-to-face training group compared to the distance education and
FCM groups. This finding suggests that face-to-face training is more effective on the
responsibility self-efficacy levels of teachers.

Overall, it has been observed that the FCM is equally effective compared to other methods
in influencing teachers' overall self-efficacy perception. Upon reviewing the literature, there are
studies examining the impact of the FCM on students' self-efficacy perceptions. (Doo & Bonk,
2020; Enfield, 2013; Files, 2016; Gonzalez-Gomez et al., 2022; Han et al., 2024; Latorre-
Cosculluela et al., 2022; Namazandost & Cakmak, 2020; Schmid et al., 2023; Talan &
Gilsecen, 2018). In the study conducted by Talan and Giilsecen (2018), the effect of the
transformed class model, blended learning, and traditional method on students' self-regulation
skills and computer self-efficacy perceptions in "Computer-1" course in higher education was
examined. They concluded that there was no significant difference in the computer self-efficacy
perceptions of students in three different groups. However, they found a significant increase in
the scores of all groups, highlighting that this is an expected outcome and emphasizing that the
FCM positively impacts individuals' computer self-efficacy perceptions due to the use of
computers and technological tools. Files (2016) compared the teaching methods of the FCM,
online learning, and face-to-face instruction in mathematics and found no significant difference
in students' self-efficacy levels. These results are similar to the findings of this study.
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Studies showing that the FCM positively affects students' self-efficacy beliefs towards the
course are also present. For example, Gonzalez-Gomez, Jeong, and Canada-Canada (2022)
emphasized that the FCM contributed to the self-efficacy of pre-service teachers regarding
science content and science teaching. Similarly, Enfield (2013) found that the FCM allowed
students to practice more in the classroom, facilitated independent learning, and thus enhanced
their self-efficacy perceptions. Ozyurt and Ozyurt (2018) highlighted that using the FCM
increased the programming self-efficacy perceptions of students taking a programming course
for the first time. Schmid et al. (2023) found that blended learning/FCM significantly increased
self-efficacy in 22 studies involving pre-service and in-service teachers.

The FCM, face-to-face, and distance education groups showed that teachers' self-efficacy
levels increased significantly during the project mentoring training process, regardless of the
method used. According to Bandura (1997), it can be argued that teachers' experience of in-
service project mentoring training has shaped high self-efficacy scores across all groups, as
direct experiences have the greatest impact on self-efficacy perceptions and beliefs. It can be
considered that the FCM provides teachers with active learning experiences and opportunities
to take on responsibilities, thereby enhancing their self-efficacy.

Recommendations
Based on the findings of this study, the following recommendations have been developed:

1. Expansion of the FCM in In-Service Trainings: Schools and educational institutions
can utilize the FCM more widely in teachers' in-service trainings. This model can enhance
teachers' digital skills and make learning environments more effective.

2. Enhancement of Teachers' Responsibility-Taking Abilities: Active learning methods
such as the FCM and project-based activities can be specifically designed to enhance teachers'
ability to take on responsibilities. This approach can increase teachers' self-efficacy perceptions
and effectiveness.

3. Comparison of Different Educational Models: Future research could more
comprehensively compare the effects of new educational approaches like the FCM on different
groups of teachers. This could help us better understand the effectiveness of teaching methods
and their contributions to teachers' professional development.

In conclusion, this research demonstrates that the FCM can contribute to teachers'
professional development and strengthen their self-efficacy perceptions. By offering a
perspective different from traditional teaching approaches, this model introduces an innovative
outlook in in-service education. It is important to further apply and evaluate this model on a
broader scale and in different educational contexts in the future. This study is expected to
provide valuable insights to education policymakers, school administrators, teachers, and
researchers alike.

15




Ozdemir & Mirici

References

Agirman, N. (2023). Ters Yiiz Sinif Modelinin llkokulda Uygulanabilirliginin Incelenmesi:
Uciincii Sinif Matematik Dersi Ornegi. PhD Thesis. Atatiirk University, Graduate
School of Educational Sciences, Erzurum.

Akbulut, F. (2019). Ters Yiiz Ogrenme Modeline Yénelik Akademisyen Goriisleri. Master’s
Thesis. Siileyman Demirel University, Graduate School of Science, Isparta.

Akcor, G. (2018). Hizmet oncesi Ingilizce 6gretmenlerinin ters-yiiz simif modeli hakkinda
goriigleri. Master’s Thesis. Hacettepe University, Graduate School of Educational
Sciences, Ankara.

Aki, F. N. (2021). Ters yiiz sunif yaklagiminmin miihendislik fakiiltesi ogrencileriyle iki farkl
grupta incelenmesi. PhD Thesis. Marmara University, Graduate School of Educational
Sciences, Istanbul.

Amadi, M. N. (2013). In-service training and professional development of teachers in Nigeria:
Through open and distance education. Bulgarian Comparative Education Society. (An
oral presentation)

Artvinli, E., Cetintas, H. & Terzi, I. (2020). TUBITAK Ortaokul Ogrencileri Arastirma
Projelerinin Bilimsel Danismanlik Siireci Yénetimi: Fen Bilimleri Ornegi. International
Journal of Active Learning, 5(2), 86-126. https://doi.org/10.48067/ijal.827001

Aslan, M. (2011). Ogretmen liderligi davranislar1 ve sinif iklimi: Ogretmen ve 6grenci goriisleri
baglaminda bir arastirma. Master’s Thesis. Eskisehir Osmangazi University, Graduate
School of Educational Sciences, Eskisehir.

Avalos, B. (2011). Teacher professional development in teaching and teacher education over
ten years. Teaching and Teacher Education, 27(1), 10-20.

Aydm, M., & Cepni, S. (2011). Fen ve teknoloji 6gretmenleri i¢in gelistirilen proje tabanli
ogretim yontemi (PTOY) konulu bir destek programimnin gretmenlerin ihtiyaglarini
giderme durumlarinin incelenmesi. Tiirk Fen Egitimi Dergisi, 8, 55-68.

Balaman, F., & Hanbay Tiryaki, S. (2021). Corona Viris (Covid-19) nedeniyle mecburi
yiriitiilen uzaktan egitim hakkinda ogretmen goriisleri. Insan ve Toplum Bilimleri
Arastirmalart Dergisi, 10(1), 52-84.

Bandura, A. (1997). Self-efficacy: The exercise of control. Broadway, UK: Worth Publishers.

Bergmann, J., & Sams, A. (2012). Flip your classroom: Reach every student in every class
every day. International Society for Technology in Education.

Bonk, C. J., & Graham, C. R. (2012). The handbook of blended learning: Global perspectives,
local designs. New York, USA: John Wiley & Sons.

Biiyiikoztiirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S., & Demirel, F. (2016). Bilimsel
arastirma yontemleri (20th ed.).Ankara, Turkiye: Pegem

Cepni, S. (2018). Kuramdan uygulamaya STEM egitimi. Ankara, Turkiye: Pegem

Cetin Talan, M. M., & Demir, M. K. (2024). Milli Egitim Bakanligimin hizmet i¢i egitim
faaliyetlerinin degerlendirilmesi. International Social Sciences Studies Journal, 10(1),
77-103. https://doi.org/10.5281/zen0d0.10620022

16




International Online Journal of Education and Teaching (IOJET) 2024, 11(3), 757-779.

Cetintas, H. (2019). TUBITAK ortaokul 6grencileri arastirma projelerinin bilimsel danismanlik
stireci yonetimi: Fen bilimleri 6rnegi. Master’s Thesis, Kiitahya Dumlupinar University
Graduate School of Educational Sciences, Kiitahya.

Cubukeu, Z. (2014). Proje tabanli 6grenme. In B. Oral (Ed.), Ogrenme ogretme kuram ve
yaklasimlar: (pp. 527-539). Ankara, Turkiye: Pegem.

Dere, E., Yiicel, U. A., & Yal¢malp, S. (2016). ilkdgretim dgrencilerinin egitsel bir cevrimigi
sosyal 6grenme ortami olan Edmodo'ya iliskin goriisleri. llkogretim Online E-Dergi,
15(3).

Deveci, 1., & Dasc1, H. (2020). Ortaokul seviyesi TUBITAK arastirma projeleri yarismasina
katilan danisman 6gretmenlerin proje deneyimleri. Journal of Individual Differences in
Education, 2(2), 75-97. https://doi.org/10.47156/jide.847861

Dixon, K., & Wendt, J. L. (2021). Science motivation and achievement among minority urban
high school students: An examination of the flipped classroom model. Journal of
Science Education and Technology(30), 642-657.

Dogan, S. (2013). Smif 6gretmenlerinin 6z yeterlik algis1 ve 6gretmenlik meslegine yonelik
tutumlarinin incelenmesi (Agr1 ili 6rnegi). Master’s Thesis, Erzincan University,
Erzincan.

Doo, M. Y., & Bonk, C. J. (2020). The effects of self-efficacy, self-regulation and social
presence on learning engagement in a large university class using flipped learning.
Journal of Computer Assisted Learning, 36, 997-1010. https://doi.org/10.1111/jcal.12455

El Samaty, M. (2024). The flipped classroom benefits and challenges: Perspectives of pre-
service and in-service teachers in a post-graduate program in the UAE. In INTED2024
Proceedings (pp. 5211-5211).

El-Din, M. G., & Attiya, M. (2016). Hizmet-i¢i 6gretmenlerin yabanci dil olarak yabanci dil
Ogretimi becerilerini gelistirmeye yonelik onerilen ters yliz edilmis 6grenme yaklasimina
dayali egitim programi. Mansur Egitim Fakiiltesi Dergisi, 104(3), 3-18.

Enfield, J. (2013). Looking at the impact of the flipped classroom model of instruction on
undergraduate multimedia students at CSUN. TechTrends, 57(6), 14-27.

Erbil, D. G., & Kocabas, A. (2019). Sinif Ogretmenlerinin Egitimde Teknoloji Kullanimu,
Tersine Cevrilmis Sinif ve Isbirlikli Ogrenme Hakkindaki Gériisleri. //kégretim Online
E-Dergi, 18(1), 31-51.

Erding, I. (2023). OBA iizerinden gerceklestirilen uzaktan hizmet igi egitim faaliyetlerine
yonelik 6gretmen goriislerinin incelenmesi. Master’s Thesis. Uludag University Graduate
School of Educational Sciences, Bursa.

Erkan, G. (2023). Biyoloji Ogretiminde Ters-Yiiz Ogretim Modelinin Akademik Basart,
Motivasyon, Derse Karsi Tutum, U;t-Bili§Sel Farkindalik Ve Bilissel Yiik Uzerine Etkisi.
PhD Thesis. Marmara University, Istanbul.

Files, D. D. (2016). Instructional approach and mathematics achievement: An investigation of
traditional, online, and flipped classrooms in college algebra. PhD Thesis. Retrieved
from https://repository.lib.fit.edu/bitstream/handle/11141/834/FilesDissertation2016.pdf
?sequence=1&isAllowed=y

17



https://doi.org/10.47156/jide.847861
https://doi.org/10.1111/jcal.12455
https://repository.lib.fit.edu/bitstream/handle/11141/834/FilesDissertation2016.pdf?sequence=1&isAllowed=y
https://repository.lib.fit.edu/bitstream/handle/11141/834/FilesDissertation2016.pdf?sequence=1&isAllowed=y

Ozdemir & Mirici

Garrison, D. R., & Vaughan, N. D. (2008). Blended learning in higher education: Framework,
principles, and guidelines. Newyork, USA: John Wiley & Sons.

Gilboy, M. B., Heinerichs, S., & Pazzaglia, G. (2015). Enhancing student engagement using
the flipped classroom. Journal of nutrition education and behavior, 47(1), 109-114.

Gonzalez-Goémez, D., Jeong, J. S., & Cafiada-Canada, F. (2022). Enhancing science self-
efficacy and attitudes of pre-service teachers (PST) through a flipped classroom learning
environment. Interactive Learning Environments, 30(5), 896-907.

Guo, S., & Yang, Y. (2012). Project-based learning: An effective approach to link teacher
professional development and students learning. Journal of Educational Technology
Development and Exchange, 5(2), 41-56.

Ha, A. S., O’Reilly, J., Ng, J. Y. Y., & Zhang, J. H. (2019). Evaluating the flipped classroom
approach in Asian higher education: Perspectives from students and teachers. Cogent
Education, 6(1). https://doi.org/10.1080/2331186X.2019.1638147

Han, H., Rekenes, F. M., & Krumsvik, R. J. (2024). Student teachers’ perceptions of flipped
classroom in EFL teacher education. Education and Information Technologies, 29(2),
1539-1558.

Han, S., Yalvac, B., Capraro, M. M., & Capraro, R. M. (2015). In-service teachers’
implementation and understanding of STEM project-based learning. Eurasia Journal of
Mathematics, Science and Technology Education, 11(1), 63-76.

Harris, P. (1989). Children and emotion: The development of psychological understanding.
Blackwell.

Hayirsever, F., & Orhan, A. (2018). Ters yiliz edilmis 6grenme modelinin kuramsal analizi.
Mersin University Egitim Fakiiltesi Dergisi, 14(2), 572-596 . https://doi.org/10.17860/
mersinefd.431745

Kaplan, A. O., & Coskun, Y. D. (2012). Proje tabanli dgretim uygulamalarinda karsilasilan
giicliikler ve ¢6ziim Onerilerine yonelik bir eylem arastirmasi. Mersin University Egitim
Fakiiltesi Dergisi, 8(1), 137-159.

Karaca, C. (2016). Ogretim teknolojilerinde giincel bir yaklagim: Ters yiiz 6grenme. In Ozcan
Demirel & Serkan Dinger (Eds.), Egitim bilimlerinde yenilikler ve nitelik arayisi (pp.
1171-1182). Ankara, Turkiye: Pegem Akademi. http://dx.doi.org/10.14527/9786
053183563h2.070

Kelsey, T. W., & Mincemoyer, C. C. (2001). Exploring the potential of in-service training
through distance education. Journal of Extension, 39(2). Retrieved May 1, 2024, from
https://www.learntechlib.org/p/91656/

Klein, J. I, Taveras, S., King, S. P., Commitante, A., Curtis-Bey L., & Stripling, B. (2009).
Project-based learning: Inspiring middle school students to engage in deep and active
learning. New York, USA: NYC Department of Education.

Korkmaz, H., & Kaptan, F. (2002). Fen egitiminde proje tabanli 6grenme yaklagiminin
ilkdgretim Ogrencilerinin akademik basari, akademik benlik kavrami ve calisma
stirelerine etkisi. Hacettepe University Egitim Fakiiltesi Dergisi, 22, 91-97.

18



https://www.learntechlib.org/p/91656/

International Online Journal of Education and Teaching (IOJET) 2024, 11(3), 757-779.

Koktas, S., & Agalday, B. (2023). MEB Tarafindan Uzaktan Egitimle Yapilan Hizmet Ici
Egitimlerin Ogretmenlerin Mesleki Gelisimlerine Etkisinin Incelenmesi. Elektronik
Egitim Bilimleri Dergisi, 12(24), 131-151. DOI: 10.55605/ejedus.1341521

Kurtulus, U.S. (2019). Biyoloji Bilim Dalinda Tiibitak Arastirma Projelerine Katilan
Osretmenlerin Karsilastig1 Giicliiklerin Incelenmesi. Master’s thesis, Gazi University,
Graduate School of Educational Sciences, Department of Mathematics and Science
Education, Ankara.

Lage, M. J.,, Platt, G. J., & Treglia, M. (2000). Inverting the classroom: A gateway to creating
an inclusive learning environment. The Journal of Economic Education, 31(1), 30-43.

Latorre-Cosculluela, C., Suarez, C., Quiroga, S., Anzano-Oto, S., Lira-Rodriguez, E., &
Salamanca-Villate, A. (2022). Facilitating self-efficacy in university students: an
interactive approach with Flipped Classroom. Higher Education Research &
Development, 41(5), 1603-1617. https://doi.org/10.1080/07294360.2021.1937067

Levent, F. (2014). Ustiin yetenekli cocuklart anlamak (3rd Edition). Ankara, Turkiye: Nobel
Akademik.

Marshall, C. & Rossman, G. B. (2014). Designing Qualitative Research. New York, USA:
Sage.

Mazur, E. (2009). Farewell, lecture? Science, 323(5910), 50-51.

Mbowane, C. K., de Villiers, R., & Braun, M. W. H. (2017). Teacher participation in science
fairs as professional development in South Africa. South African Journal of Science,
113(7), 72-79.

McLeod, J., & Cropley, A. (1989). Fostering Academic Excellence. New York, USA:
Pergamon Press.

Milli Egitim Bakanligi. (2019). Intel Uluslararas1 Bilim ve Miihendislik Yarigmasi. Retrieved
from https://istanbul.meb.gov.tr/www/intel-uluslararasi-bilim-ve-muhendislikyarismasi/
icerik/2571

Milli Egitim Bakanhgi. (2020, April 9). Ogretmenler I¢in De "Uzaktan Egitim" Baslad.
Retrieved from https://www.meb.gov.tr/ogretmenler-icin-de-uzaktan-egitimbasladi/
haber/20667/tr

Milli Egitim Bakanlig1 Personeli Hizmet I¢i Egitim Yonetmeligi. (2022) T.C. Resmi Gazete,
31775, 11 Mart 2022.

Milli Egitim Bakanlig1. (2018). OYGM mesleki gelisimi destekleme daire baskanlig1. Retrieved
from https://oygm.meb.gov.tr/www/mesleki-gelisim-tanitim/icerik/7

Mirici, S. (2020, May 17). STEM Uygulamalar1 Kursu. Retrieved from
http://biyolojiprojedanismanligi.org/anasayfa/index.php?option=com_content&view=art
icle&id=9&Itemid=102

Mirici, S. & Uzel, N. (2019). Viewpoints and self-efficacy of teachers participated in project
training towards project-based learning. International Online Journal of Education and
Teaching (IOJET), 6(4). 1037-1056.

19



https://doi.org/10.1080/07294360.2021.1937067
https://istanbul.meb.gov.tr/www/intel-uluslararasi-bilim-ve-muhendislik-yarismasi/icerik/2571
https://istanbul.meb.gov.tr/www/intel-uluslararasi-bilim-ve-muhendislik-yarismasi/icerik/2571
https://www.meb.gov.tr/ogretmenler-icin-de-uzaktan-egitimbasladi/%20haber/20667/tr
https://www.meb.gov.tr/ogretmenler-icin-de-uzaktan-egitimbasladi/%20haber/20667/tr
https://oygm.meb.gov.tr/www/mesleki-gelisim-tanitim/icerik/7
http://biyolojiprojedanismanligi.org/anasayfa/index.php?option=com_content&view=article&id=9&Itemid=102
http://biyolojiprojedanismanligi.org/anasayfa/index.php?option=com_content&view=article&id=9&Itemid=102

Ozdemir & Mirici

Mitsiou, D. (2019). The flipped classroom learning model as a means for acquiring the 21st
century skills. Journal of Contemporary Education, Theory & Research, 3(2), 16-23.
DOI: https://ssrn.com/abstract=3748532

Moonen, B.H. and Voogt, J. (2001) ‘Teacher inservice training in networks: a strategy of ICT
integration’, in C. Morales, G. Knezek, R. Christensen and P. Avila (eds) Impact of
New Technologies on Teaching and Learning, Mexico City, USA: Instituto Latino
Americano de la Comunicacion Educativa, pp. 137-51.

Moravec, M., Williams, A., Aguilar-Roca, N. & O'Dowd, D. K. (2010). Learn before lecture:
a strategy that improves learning outcomes in a large introductory biology class. CBE-
Life Sciences Education, 9(4), 473-481.

Namazandost, E., & Cakmak, F. (2020). Ters Yiiz Edilmis Sinif Modelinde yabanci dil
Ogrenenlerin 0z-yeterliklerinin ve cinsiyetlerinin bir aciklamasi. Egitim ve Bilgi
Teknolojileri, 25(5), 4041-4055.

ODTU  Gelistirme  Vakfi  Okullari. (2024, May 1). Retrieved from
https://www.odtugvo.k12.tr/ankara/tr /page/lise /45/proje---yarisma---etkinlik

Okeu, S., Karakog, G., Okcu, N., & Karakog, G. (2023). Smif 6gretmenlerinin mesleki gelisimi
icin 6gretmen bilisim ag1 (OBA). Rumelide Dil ve Edebiyat Arastirmalart Dergisi, (34),
575-586. DOI: 10.29000/rumelide.1317098.

Onen, F., Mertoglu, H., Saka, M., & Giirdal, A. (2010). Hizmet I¢i Egitimin Ogretmenlerin
Proje ve Proje Tabanh Ogrenmeye Iliskin Bilgilerine ve Proje Yapma Yeterliklerine
Etkisi: Opyep Ornegi. Journal of Kirsehir Education Faculty, 11(1).

Ozaras Oz, G., (2019). Hemsirelik egitiminde ters yiiz sinif 6gretim yonteminin 6grenci
basarisina etkisi. PhD Thesis. Hacettepe University, Ankara.

Ozel, M., & Akyol, C. (2016). Bu benim eserim projeleri hazirlamada karsilasilan sorunlar,
nedenleri ve ¢oziim 6nerileri. Gazi University Gazi Egitim Fakiiltesi Dergisi, 36(1), 141-
173.

Ozyurt, H., & Ozyurt, O. (2018). Analyzing the effects of adapted flipped classroom approach
on computer programming success, attitude toward programming, and programming self-
efficacy. Computer Applications in Engineering Education, 26(6), 2036-2046.

Pamuk, S., Cakir, R., Ergun, M., Yilmaz, H. B., & Ayas, C. (2013). Ogretmen ve dgrenci bakis
agistyla tablet pc ve etkilesimli tahta kullanimi: FATIH projesi degerlendirmesi. Kuram
ve Uygulamada Egitim Bilimleri, 13(3), 1799-1822.

Parlak, E., Sakarya, M., & Durukan Tok, F. (2023). Yonetici ve 6gretmenlerin uzaktan egitime
iliskin goriisleri: Ogretmen Bilisim Ag1 (OBA) platformu &rnegi. Journal of Sustainable
Educational Studies (JSES), 4(2), 101-112.

Pearson, G. (2012). Students, Parents Give Thumbs Up to Flipped Classroom. Education
Canada, 52(b), 5

Razak, R. A., Kaur, D., Halili, S. H., & Ramlan, Z. (2016). Flipped ESL teacher professional
development: Embracing change to remain relevant. Teaching English With Technology,
16(3), 85-102.

Reese, S., (2010). Bringing effective professional development to educators. Techniques:
Connecting Education and Careers (J1), 85(6), 38-43.

20



https://ssrn.com/abstract=3748532
https://www.odtugvo.k12.tr/ankara/tr

International Online Journal of Education and Teaching (IOJET) 2024, 11(3), 757-779.

Rossett, A. (2002). The ASTD E-learning Handbook: Best Practices, Strategies, and Case
Studies for an Emerging Field. New York: McGraw-Hill Trade.

Sar1, T., & Nayir, F. (2020). Pandemi donemi egitim: sorunlar ve firsatlar. Turkish Studies,
15(4), 959-975. https://dx.doi.org/10.7827/TurkishStudies.44335

Schmid, R. F., Borokhovski, E., Bernard, R. M., Pickup, D. I., & Abrami, P. C. (2023). A meta-
analysis of online learning, blended learning, the flipped classroom and classroom
instruction for pre-service and in-service teachers. Computers and Education Open, 5,
100142.

Seferoglu, S. S. (2004). Ogretmen yeterlikleri ve mesleki gelisim. Bilim ve Aklin Aydinhiginda
Egitim, 58, 40-45.

Shyu, H. Y., & Jiang, D. J. (2016). Effects on integrating flipped classroom into the continuing
education for primary and secondary in-service teachers. Journal of Education Research,
(261), 46.

Sirakaya, D. A. (2015). Tersyiiz Sinif Modelinin Akademik Basari, Oz Yonetimli Ogrenme
Hazirbulunuslugu ve Motivasyon Uzerine Etkisi. Doktora Tezi, Gazi University,
Graduate School of Educational Sciences, Ankara.

Solak, B., & Costu, F. (2023). Fen Egitiminde Ters Yiiz Edilmis Ogrenme Modeli: Bir Meta
Sentez  Calismasi.  Egitim  Bilim ve Arastirma Dergisi, 4(1), 107-135.
https://doi.org/10.54637/ebad.1251959

Sylvester, L. (1997). Talking about touching: a personal safety curriculum preschool to grade
3 curriculum evaluation summary. Seattle: Committee for Children.

Sahin, H. (2012). Proje tabanli 6grenme yaklasiminin uygulanmasinda fen ve teknoloji
dgretmenlerinin karsilastiklar1 giicliiklerin incelenmesi. Abant Izzet Baysal University
Egitim Fakiiltesi Dergisi, 12(1), 145-166.

Talan, T., & Giilsegen, S. (2018). Ters-yiiz sinif ve harmanlanmis 6grenmede 6grencilerin 6z-
diizenleme becerilerinin ve 06z-yeterlik algilarmin incelenmesi. Turkish Journal of
Computer and Mathematics Education (TURCOMAT), 9(3), 563-580.

Talbert, R. (2012). Inverted Classroom. The Internet and Higher Education, 15, 89-95.

Timur, B., & Cetin, N. I. (2017). Fen ve Teknoloji Ogretmenlerinin Proje Gelistirmeye Y &nelik
Yeterlikleri: Hizmet i¢i Egitim Programinin Etkisi. Ahi Evran University Kirsehir Egitim
Fakiiltesi Dergisi (KEFAD), 18(2), 97-111.

TUBITAK. (2013). Okul Miidiirleri i¢in TUBITAK Bilim Fuarlar1 Kilavuzu. Retrieved from
https://www.tubitak.gov.tr/sites/default/files/tubitak_kilavuz_mudur_0.pdf

TUBITAK. (2021). Gengler Uluslararas1 Odiillii Projelerini Bilim Geng'e Anlatiyor. Bilim
Geng¢. Retrieved from https://bilimgenc.tubitak.gov.tr/makale/gencler-uluslararasi-
odullu-projelerini-bilim-gence-anlatiyor

TUBITAK. (2024). 2204-A Lise Ogrencileri Arastirma Projeleri Yarismasi Proje Rehberi.
Retrieved  from  https://tubitak.gov.tr/sites/default/files/26487/lise_proje_rehberi_
2024_0.pdf

.....

Tezi, Balikesir University, Graduate School of Sciences, Balikesir.

21



https://dx.doi.org/10.7827/TurkishStudies.44335
https://doi.org/10.54637/ebad.1251959
https://www.tubitak.gov.tr/sites/default/files/tubitak_kilavuz_mudur_0.pdf
https://bilimgenc.tubitak.gov.tr/makale/gencler-uluslararasi-odullu-projelerini-bilim-gence-anlatiyor
https://bilimgenc.tubitak.gov.tr/makale/gencler-uluslararasi-odullu-projelerini-bilim-gence-anlatiyor
https://tubitak.gov.tr/sites/default/files/26487/lise_proje_rehberi_%202024_0.pdf
https://tubitak.gov.tr/sites/default/files/26487/lise_proje_rehberi_%202024_0.pdf

Ozdemir & Mirici

Ustiiner, 1., Ersoy, Y., & Sancar, M. (2000). “Fen / Fizik Ogretmenlerinin Hizmet Ici Egitim ve
Sempozyumlardan Beklentileri”, IV. Fen Bilimleri Egitimi Kongresi, Hacettepe
University, Faculty of Education, Ankara.

Watson, J. (2008). Blended Learning: The Convergence of Online and Face-to-Face Education.
Promising Practices in Online Learning. Vienna, VA, USA: North American Council
for Online Learning.

Yaman, S., & Cakir, E. (2018). Ters Yiiz Sinif Modelinin Ogrencilerin Fen Basaris1 ve
Bilgisayarca Diisiinme Becerileri Uzerine Etkisi. Gazi University Gazi Egitim Fakiiltesi
Dergisi. 38(1): 75-99.

Yavuz, M., & Karaman, S. (2021). Ters yiiz smif modelinin ortadgretim diizeyindeki
ogrencilerin akademik basarilarina ve deneyimlerine etkisinin incelenmesi. Bolu Abant
Izzet  Baysal University  Egitim  Fakiiltesi  Dergisi, 21(4), 1127-1144.
https://dx.doi.org/10.17240/aibuefd.2021..-918498

Yavuz, M. (2016). Ortadgretim Diizeyinde Ters Yiiz Sinif Uygulamalarinin Akademik Basari
Uzerine Etkisi ve Ogrenci Deneyimlerinin Incelenmesi. Master’s Thesis, Atatiirk
University, Graduate School of Educational Sciences, Erzurum

Yildirim, H. 1. (2020). Bilim fuarinda projeyle yer alan dgrencilerin ve danisman 6gretmenlerin
bilim fuarina iliskin goriisleri. e-Kafkas Egitim Arastirmalari Dergisi, 7, 28-51.
doi:10.30900/kafkasegt.677181

Yohannes, A., & Chen, H. L. (2024). The effect of flipped realistic mathematics education on
students’ achievement, mathematics self-efficacy and critical thinking tendency.
Education and Information Technologies, 1-27.

Zimmerman, B. J. (2000). Self-efficacy: An essential motive to learn. Contemporary
Educational Psychology, 25, 82-91. https://doi.org/10.1006/ceps.1999.1016

22



https://dx.doi.org/10.17240/aibuefd.2021..-918498
https://doi.org/10.1006/ceps.1999.1016

