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Abstract

Many recent studies have shown that the Flipped Classroom Model [FCM] significantly benefits
students’ learning processes. This study used bibliometric analysis to evaluate the existing studies on
using the flipped classroom model at the primary school level from a broad perspective. According to
the results of the bibliometric analysis, it was found that the most frequently used keywords in articles
on the use of FCM at the primary school level were flipped classroom, flipped learning, blending
learning, primary school, motivation, and academic achievement, respectively. According to the co-
citation analysis, Bergman, Hwang, Zainuddin, Lo, and Bishop are the most cited authors in this field.
The most cited journals were Computers & Education, Educational Technology & Society. In the
content analysis, researchers include 30 articles with the highest citations among the studies on using
FCM in primary school. The findings reveal that the number of studies in this field increased between
2014 and 2021 but then decreased. On the other hand, results show that FCM can improve primary
school students’ academic achievement, critical thinking, motivation, self-efficacy and self-regulation
skills. The data provides promising evidence that the flipped classroom model can be effective at the
primary school level. This study provides a general perspective for researchers who will conduct
studies on the relevant section.

Keywords: Flipped classroom, primary school, bibliometric analysis, content analysis.

Introduction

In the early 20t century, in parallel with the developing digital information society, a
contemporary pedagogical model emerged that proposes a different perspective on the
educational process (del Arco et al., 2022). The “Flipped Classroom” model moves the knowing
and understanding stages, including the primary teaching and learning skills in Bloom’s
Taxonomy, out of the classroom (Anderson & Krathwohl, 2001; Campién, 2019). According to
Bloom, people are innately ready to learn, and their learning capacities are unlimited.
However, educational processes determine the use of this equipment and its limits (Bloom,
1976). At this point, the FCM draws attention to its potential to transform teaching and
learning processes (Flipped Learning Network [FLN], 2014; Hamdan et al., 2013; Phillips &
Trainor, 2014). FCM is the combination of in-class activities with out-of-class activities. Here,
direct learning is usually carried out outside the classroom using information technologies,
while interactive learning is carried out inside the classroom (Cui & Coleman, 2020). In other
words, FCM represents a learning approach in which technological tools transform the group
classroom learning process into an individual learning experience. According to this model,
students prepare for classroom time by spending pre-class time with content-oriented
materials and activities and acquiring basic knowledge. The content presented before class is
an essential element that encourages critical thinking and meaningful learning in the
classroom (Abeysekera & Dawson, 2015; FLN, 2014; McLaughlin et al., 2016). Therefore,
students need to have sufficient prior knowledge and practical study skills to understand the
material before the lesson and to successfully achieve the teaching objectives (Bergmann &
Sams, 2012; Chang et al., 2022; Chen-Hsieh et al., 2017; Chuang et al., 2018). In FCM, in the
classroom, more complex skills are practiced, analyzed, and evaluated in the same teaching-
learning process. In this way, while higher-level skills are effectively acquired in the classroom,
more basic skills are left to the student’s work processes outside the classroom, creating a
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student-centered learning environment (Parra-Giménez, 2017). In this direction, it can be said
that FCM aims to maximize student engagement with advanced technologies by allocating
more time in the classroom for interactive learning and student guidance. FCM generally
allows students to take a more active role in the classroom. It focuses on acquiring prior
knowledge through online video lessons and preparing for discussion, problem-solving,
collaborative, and higher-level activities in the classroom. It also supports a blended learning
approach by encouraging students’ active participation in inquiry-based learning
methodologies (Afshari et al., 2021; Baker, 2000; Bergmann & Sams, 2012; Lage et al., 2000).

FCM is based on peer tutoring, which was introduced by Mazur in the 1990s to help
students learn simple tasks at home (Mazur, 1997). As a concept, Dr. J. Wesley Baker presented
“The Classroom Flip: Using Web Course Management Tools to Become the Guide by the Side”
at a conference. In this presentation, he proposed an approach in which the role of the teacher
is changed through the displacement of in-class and out-of-class learning processes and the
use of web-based tools (Baker, 2000). At the same time, academics such as Maureen J. Lage,
Glenn J. Platt, and Michael Treglia at the University of Miami embraced this approach to meet
the needs of students with diverse learning preferences and limited class time. This practice
involved twice-weekly 75-minute classes in which students read relevant book chapters, watch
videos, or listen to presentations before coming to class. The learning process was supported
by group discussions, activities, and questions in the classroom, and the subject was reinforced
with various activities after the students’ questions were answered. This practice provided
students with a learning environment where their responsibilities increased and were
supported with additional materials (Lage et al., 2000). However, it took about seven years for
FCM to become widespread. In 2007, Jonathan Bergman and Aaron Sams, chemistry teachers
at Woodland High School, put their PowerPoint presentations and lecture videos online to
share course materials when students could not attend class. This practice attracted attention
when they realized that it was more effective than traditional teaching, mainly because it
allowed students to have the flexibility to learn at their own pace. Bergman and Sams adopted
FCM, thinking this method could be applied to other students. This practice is the first example
of flipped classroom practices today. Thanks to the videos shared by Bergman and Sams, FCM
gained popularity quickly (Bergmann & Sams, 2012).

Today, FCM is applied in many disciplines worldwide (Hao, 2016). When the studies in
the field of education are examined, it is seen that this model provides several advantages in
the teaching-learning process. In this context, many studies in the literature show that FCM
increases students’ academic achievement (Atwa et al., 2022; Han, 2023; Hwang & Lai, 2017;
O’Flaherty & Phillips, 2015; Yang & Chen, 2020) and motivation (Bi et al., 2023; Zhao et al.,
2021). In addition, many studies are showing that the CMS model reduces students’ cognitive
load (Abeysekera & Dawson, 2015; Chen & Mokmin, 2024; Cheng et al., 2023; Gao & Hew,
2023; Turan & Goktas, 2016), encourages active participation in the lesson, improves problem-
solving skills (Hsu & Wu, 2023), improves self-efficacy (Enfield, 2013; Lai & Hwang, 2016),
improves critical (Atwa et al., 2022; Hsu & Wu, 2023; Ma, 2023) and creative thinking skills
(Cai et al., 2023; Hsu & Wu, 2023). Latorre-Cosculluela et al. (2021) emphasized the most
crucial feature of FCM: considering students’ characteristics. It is seen that FCM generally
provides various benefits at different levels of education. This situation reflects the importance
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of using FCM in education. In this study, the 30 studies published in the field of primary school

education in the Web of Science [WoS] database for content analysis and the most cited studies

by the criteria are presented in Table 1.

Table 1.
Aims and Results of the Analyzed Articles

The number

Authors & Year Aim of the study Journal title o
of citations
Examining the efficacy of a self-regulated FC
Lai & Hwang (flipped classroom) method in enhancing  Computers & 6
(2016) students’ academic outcomes in a Education 35
mathematics class.
Chang & Hwang Effects of a flipped learning guide based on =~ Computers & L
(2018) augmented reality Education 75
Strelan et al The aim of this meta-analysis is to examine Educational
’ the effect of the FCM on student Research 150
(2020) .
performance. Review
To examine the impacts of an e-book-based .
. . . , Educational
Hwang & Lai flipped learning approach on students
. . . - Technology & 89
(2017) learning achievement and self-efficacy in Soci
. . oclety
primary school mathematics courses.
. . Examining how integrating the FCM into Journal
Sahin & Tavil . > Language
vocabulary instruction affects young . 73
(2023) , . . Teaching &
learners’ vocabulary learning and retention. L .
earning
International
Hinojo-Lucena et . . . Journal of
al. (2020) To analyze the 1'rr.1pact of ﬂlpped learning in Environmental 67
contrast to traditional teaching approaches.
Research and
Public Health
Examining the perceptions of gamified FCM Journal of
Zou (2020) English language teaching classes on  Computersin 52
primary school level students and teachers Education
To examine the effectiveness of FCM
Sanchez, et al. compared to traditional methodology in R
(2019) preschool, primary and secondary education Sustainability 40
levels
Aidinopoulou & Elxamlnlng thedalpplflcatlon %f the ﬂ_lpped Edﬁca’ﬁlonal
Sampson (2017) classroom model for teaching primary  Technology & 39
school social studies. Society
To compare the effects of an interactive I .
. . . . nteractive
problem-posing guided slide learning mode .
Ye et al. (2019) "y . . . Learning 35
and a traditional slide learning mode in a Envi
. . nvironments
primary school natural science course.
International
Examining impacts of flipped classroom and Journal o f
. Information
. problem-based learning (FPBL) on the
Tsai et al. (2015) ; . and 31
development of  students learning C ..
ommunication
performance.
Technology
Education
. Evaluating whether the FC method is more Educational
Galindo- Focti .
Dominguez, (2021) effective .compared to alternative Technqlogy & 26
’ methodologies. Society
Cruickshank & Investigating teachers’ experiences of online Issues in
Mainsbridge delivery of physical education in primary Educational 23
(2021) school. Research
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Gomez-Garcia et

Investigating how the combination of FC and
gamification impacts the enhancement of
motivation, autonomy, and self-regulation

Nutrients

23

al. (2020) in learning, within the context of a didactic
unit focusing on healthy habits and
nutrition.
Yang & Chen Investigating the use of FC in primary EFL Educatlon_and
: . Information 23
(2020) classrooms in China .
Technologies
Hui et al. (2018) Examining the effect o £ lea}‘mng activity Open Learning 18
design to improve learning attitudes
Evaluation of the effectiveness of a flipped
. . . . Journal of
Zupanec et al. biology classroom in primary schools and N
. , Baltic Science 18
(2018) comparison of students’ engagement levels .
. . Education
with the conventional classroom approach
. Knowledge and concept maps’ prevalence in British Jogrnal
Cui & Yu (2019) . . of Educational 17
promoting deeper learning in the FC.
Technology
' Improving the process of deve,:lopm.g International
Girmen & Kaya primary school 4th-grade students’ basic
. ' .. e Journal of 17
(2019) language skills with digital story activities Instruction
and games based on the FCM
It presents “Sustainable City,” an
Vicente et al. educational robotics-based STEAM project R
. . . Sustainability 16
(2020) to bring climate change issues closer to
primary school students.
Analysis of recent research findings RSecSizarlf(félSlzn
Dogan et al. (2023) regarding the efficacy of implementing the - 14
o . . Technological
FC method in science instruction. Ed .
ucation
Examining how the use of concept maps as a Journal of
Hwang et al. guide to problem-posing activities in a Computer- L
(2021) flipped learning environment can increase Assisted 4
students’ higher thinking skills Learning
McEvoy et al L Health
) Evaluate the applicability of the FC program Education 13
(2016) J
ournal
Evaluation of foundational research Asia Pacific
Tutal & Yazar exploring the impacts of FC on academic .
. Education 11
(2021) performance, retention of knowledge and Revi
. eview
attitudes towards coursework.
It explores the application of block-based
visual programming using the Scratch
application in the field of Primary Social
Studies. The study uses a Design-Based
Saez-Lopez & Research approach to evaluate the benefits Revista
Cozar-Gutiérrez and practices brought by the intervention Complutense de 10
(2017) while incorporating data triangulation, Educacion
Bloom’s classical taxonomy, the
Technological Pedagogical Content
Knowledge (TPACK) model, and the Reverse
Classroom model.
Scandinavian
Hultén & Larsson . . Journal of
(2018) To contribute to understanding of the FCM. Educational 9
Research
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Continue to Table 1

Examines the impact of a theory-based (5E

framework) FCM on the comprehension of Journal of
computational thinking (CT) concepts, Educational

Gao & Hew (2023) problem-solving skills in computing, and Computing 9
students’ perspectives on flipped learning in Research
elementary schools.

Botella et al To assess .the .effect‘ of.im‘plementing the .

(2021) ) Parkour Didactic Unit within the FL model = Acta Gymnica 8
on primary school students’ motivation.

Zou & Zhang Ipvestigating how t.ee.lc‘hers and st.ufi.el.lts

(2021) view the effects, feasibility, and possibilities =~ ELT Journal 5
of the flipped EFL classroom.
Exploring changes in motivation and

Erbil & Kocabas aiiiimic a(}:lhiefzemfn(i[ zimoriﬁ 4th};gra;ﬁe E%tUdif's in1

(2020) primary school students rough  the ucationa 5
combined and individual implementation of Evaluation

FC and cooperative learning methods.

In line with the literature, many studies on this subject have been conducted at various
levels and focused on different variables to better understand the effects of FCM in education.
However, in the review studies on FCM in the literature, it was revealed that the studies on this
subject were mainly conducted with older students, and there was limited research on the use
of FCM in primary school (Fornons & Palau, 2021; Lo, 2020; Loizou & Lee, 2020; Wright &
Park, 2022). Similarly, there needs to be a content analysis-based bibliometric study in the
literature that reveals the current trends in the use of FCM in primary school. Bergmann and
Sams (2015), on the other hand, stated that since the abilities and educational needs of
students in primary school differ from those of students at other levels of education, the use of
FCM in primary school involves differences in terms of teacher training, video use, and
parental involvement compared to other levels. This study will guide future studies by
revealing the current trends of studies on using FCM in primary school through content and
bibliometric analysis methods. Therefore, this study aims to contribute to a better
understanding of the effects of this model on primary school education by examining the
effects of FCM at the primary school level through content and bibliometric analysis. For this
purpose, we sought answers to the following research questions:

1. What is the distribution of articles on FCM in primary school, regarding years and
number of citations?

2. Who are the most cited authors in articles on FCM in primary school?

3. Which journals have the most cited articles on FCM in primary school?

4. What keywords are most frequently used in primary school articles on FCM?

5. What are the most used words in the abstracts of articles on FCM in primary school?
6. What variables are examined in articles on FCM in primary school?

7. What is the distribution of articles on FCM in primary school according to years?

8. Which research methodologies are mostly used in primary school articles on FCM?

9. What sample sizes are preferred in primary school articles on FCM?
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10. Which data collection tools are commonly preferred in primary school articles on
FCM?

11. Which data analysis methods are mostly used in primary school articles focusing on
FCM?

Method

This study presents a systematic evaluation of the use of FCM through bibliometric and
content analysis methods. We used the bibliometric analysis method in the study because it
provides a broad perspective on the field by considering the studies conducted to date.
Bibliometrics uses quantitative analysis and statistical methods to assess data collected from
the bibliographic elements of research (Zan, 2019). Bibliometric analysis offers the
opportunity to reveal the development of the topic over time (Pinto et al., 2019). In this way, it
enables researchers to understand the developments in the field more comprehensively (Zupic
& Cater, 2015). In the study, after determining the general framework of the field, we preferred
the content analysis method to indicate the research tendencies in FCM use in primary school.
Consequently, our aim in scrutinizing research within this domain was to offer insights into
contemporary research directions for scholars intending to explore this field further. We used
the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols [PRISMA]
reporting technique (Page et al., 2021). We selected the study data from the WoS database.

Data Collection

Bibliometric Analysis

In the data collection phase for bibliometric analysis, we aimed to identify studies on
the use of FCM in primary school, which is the aim of the research. For this aim, we searched
the WoS database using “Advanced Search”. As a result of the search, we listed the articles with
the words “[*flipped classroom or *flipped learning] and [*primary school or *elementary
school or *primary school education or *elementary school education]” in the title, abstract,
and keywords. As a result of the search, we reached 189 articles. The selection stages of the
articles in the bibliometric analysis data collection process are given below (Figure 1).

Figure 1.
Article Selection Process for Bibliometric Analysis

Records identified from

Wos, Ti dl 7
ime and language were not
“[flipped classroom or flipped restricted in the screening.
learning (topic)] and [primary
school or elementary school
or primary school education
or elementary school
education (topic)]” (N=189)

Only articles refined according
to document types (N=120)

Content Analysis

In the next phase of research, we used content analysis to provide a holistic picture of
the research methodologies and areas where FCM is used in primary school to obtain more
profound and more comprehensive findings. For the content analysis, we only examined the
most cited articles on FCM at the primary school level. The researchers independently
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reviewed the articles (“flipped classroom” or “flipped learning”) and (“primary school” or
“elementary school”). We then reviewed each article’s abstract and excluded articles unrelated
to FCM, not elementary school education. We analyzed 30 articles that met the study criteria:
“research topic, research outcome, variables examined in the study, year of publication,
research method, preferred sample sizes, data collection tools, and data analysis methods.”
While conducting the content analysis, we followed the steps of the PRISMA flow diagram for
selecting articles in the data collection process (Figure 2).

Figure 2.
Article Selection Process for Content Analysis
=
£ The total number of articles
% accessed through the WoS
E database (n=188)
=
Excluded categories other than
Screened docoments p | Education Educational Researchin
(n=188) the WoS category
(n=8g )
Articles after excloded cate gories
other than Education Educational
Research assessed for eligibility (n
=04)
Articles sorted indescending Full-text articles excluded, with
it . reasons
Iilrlllirébn;roftotalmtauons forreview |——w (Wrong population, the least cited
=09 publications, lack of relevance)
:
e Articlesincluded in content analysis
A || (n=30)
Data Analysis

Data Analysis Process for Bibliometric Analysis

We used VOSviewer software for statistical analysis and visualization of bibliometric
analyses. VOSviewer is very functional in directly viewing and interpreting large-scale
bibliometric maps (van Eck & Waltman, 2010). Within the scope of bibliometric analysis, the
identified studies are brought together, the data of the studies are standardized and classified,
and interpreted by analyzing them in line with the research purpose. In this analysis, journals,
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authors and their institutions, total number of publications, countries of research, and
keyword networks can be analyzed as bibliometric variables.

We used content analysis to analyse the 30 most cited studies that met the criteria.
Content analysis is an analysis method that serves as an essential bridge between qualitative
analysis and statistical results by quantitatively revealing some features of texts (Bauer, 2003).
It provides a better understanding of the data by classifying similar data within the framework
of specific themes and concepts (Creswell, 2013). In this study, we categorized and analyzed
the data regarding various variables.

Ethical Permits of Research:

In this study, all the rules specified to be followed within the scope of “Higher Education
Institutions Scientific Research and Publication Ethics Directive” were complied with. None of
the actions specified under the heading “Actions Contrary to Scientific Research and
Publication Ethics”, which is the second part of the directive, have been taken. Since there is
no situation in the data of this study that would require ethical permission, ethical permission
was not obtained.

Ethics Committee Permission Information:

Since the research data was obtained by examining documents in a database accessible
online, it does not require ethics committee permission.

Findings
Findings of Bibliometric Mapping Analysis
Figure 3 shows the graph of the number of publications and citations of the FCM by

year. These results show that the first article was published in 2006 and then increased and
reached the maximum number of publications (f=25) in 2021.

Figure 3.
Distribution of FCM by Years and Number of Citations

24

suoneny

Most Cited Authors

Figure 4 shows the map of the most cited authors and citation analysis. According to
the data obtained, the most cited (co-citation) authors in this field are Bergmann (37 citations),
Hwang (21 citations) and Zainuddin (20 citations). The 10 authors with must co-cited citations
are presented in Table 2.
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Figure 4.
Most Cited Authors in FCM-Related Articles (Co-Citation Analysis)
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Table 2.
The 10 Most Cited Authors in FCM-Related Articles
Authors Citations
Bergmann 37
Hwang 21
Zainuddin 20
Lo 14
Bishop 12
Abeysekera 11
Strayer 10
Lai 9
Bhagat 9
Hung 9
Most Cited Journals

Figure 5 shows the most cited journals. The data shows that the most cited journals are
Computers & Education (125), Educational Technology & Society (55) and Journal of Chemical

Education (42). The 10 most cited journals are presented in Table 3.

Figure 5.
Most Cited Journals in FCM-Related Articles
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Table 3.

The 10 Most Cited Journals Iin FCM-Related Articles
Journals Citations
Computers & Education 125
Educational Technology & Society 55
Journal of Chemical Education 42
Computers in Human Behavior 36
Educational Technology Research and Development 33
British Journal of Educational Technology 28
Computer Assisted Language Learning 28
Internet and Higher Education 27
Interactive Learning Environments 25
PRIMUS 23

Most Used Keywords in FCM-Related Articles

The findings regarding the keywords used in the articles on the use of the flipped

classroom model are presented in Figure 6. These findings show that “flipped classroom’
(f=25), “flipped learning” (f=7), “blended learning” (f=5), “primary school” (f=5), “motivation’

o

i

(f=4), “academic achievement” (f=4) are the most used keywords. The most used keywords in
the articles are presented Table 4. In the distribution of keywords over the years (Figure 7), it
is clear that recent articles focus on augmented reality.

Figure 6.

Most Used Keywords in FCM-Related Articles

blended gugriculum

applications igggubject areas

academic achievement

elementagyedtication

s english as a foreign language

call

computational thinking
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historical thigking skills

flipped clas§ioom model

&, VOSviewer

Table 4.

k—w@(amr

The Most Used 10 Keywords in the Articles

educationdiiiésources
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flipped learning
social §gience

blendspace

motiyation
chinese charagler learing ~ physicalifictivity
physical @ducation

didactic @ptegies

Keywords

Flipped classroom
Flipped learning
Blended learning
Primary school
Motivation

Academic achievement
Elementary education
Primary education

K-12 education

Flipped classroom model

(O O N N NS S N I
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Figure 7.

Distribution of Most used Words in Article Abstracts by Year
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Words used in Abstract Sections of FCM-Related Articles

2022

2024

Figure 8 includes the most commonly used words in article abstracts. According to the
data obtained, the most common words in the abstract sections are “teaching” (f=20), “level”
(f=18), “analysis” (17), “group” (f=15), “effect” (f=15) and “development” (f=13). The most used

words in the abstract sections are presented Table 5.

Figure 8.

Words used in the Abstract Sections of FCM-Related Articles
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Table 5.

The Most Used 10 Words in the Abstract Sections
Words f
Teaching 20
Level 18
Analysis 17
Group 15
Effect 15
Development 13
Context 12
Control group 12
Knowledge 10
Flipped classroom model 10

Countries with the Most Cited Papers on FCM

Figure 9 shows the countries with the most cited articles on the use of the flipped

classroom model. Accordingly, the top five countries with the highest number of papers in this
field are Taiwan (386 citations), Australia (250 citations), Spain (99 citations), Greece (98

citations), and China (94 citations). The most cited countries and the number of documents

are presented in Table 6.

Figure 9.
Countries with the Most Cited Articles on FCM

wifey tpn@ peoplésy china venguely spain agelia ?“

Table 6.

The Most Cited 10 Countries and Number of Documents
Countrys Documents Citations
Taiwan 3 386
Australia 4 250
Spain 6 99
Greece 2 98
China 12 94
Venezuela 1 72
Norway 2 59
USA 6 26
Turkey 5 20
Serbia 1 18

Top 30 Cited Articles

It is essential to pay attention to the content of the studies. A highly cited study indicates

that it has been critically evaluated (Jin et al., 2020). This provides insight into the popular

topics and their impact on research. This study reviewed the 30 most cited articles related to

primary school education in the WoS database. These articles represent the most influential
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studies in this field and clearly describe this research area. The information about the studies
included in the content analysis is examined under the following headings.

Variables Analyzed in Articles on the Use of the FCM in Primary
Schools

Content analysis revealed that articles examined the flipped classroom model in
primary school education depending on different variables. Figure 10 shows the variables
analyzed in the articles. According to the findings, learning/academic achievement, perception
and motivation variables were examined the most.

Figure 10.
Variables Analyzed in the Articles

Learning/Academic achievement — (0
Perception = 9
Motivation ]
Critical thinking _!
Self-efficacy -
Self-regulation - 3
Problem solving skills = 2
Personalized learning/Autonomy = 2
Cognitive load |

Creative thinking ]

I ==

Engagement |

Deeper learning 11

Distribution of Articles on the Use of FCM in Primary Schools by
Years

Figure 11 shows that the first study was published in 2015. It reached its highest number
with two studies in 2016, three in 2017, 4 in 2018, 4 in 2019, and 8 in 2020, respectively. In
2021, this number decreased to five, with one study in 2022 and 2 in 2023.

Figure 11.
Distribution of Studies by Year

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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The Method used in the Articles on the use of the FCM in Primary
School

The research methods used in the articles analyzed using the FCM in primary schools
are presented in Figure 12. According to the findings, the quantitative research method was
used the most.

Figure 12.
Research Methods used in the Articles

Mixed Design
3

Review/Meta Analysis
3

Qualitative Design
6

Quantitative Design
18

Sample Size used in Articles on the Use of FCM in Primary Schools

As seen in Table 7, the most preferred sample size is groups of 21-50 people, while the
least preferred is groups of 1-20 people.

Table 7.

Sample Size of Studies
Sampling groups
1-20
21-50
51-100
101-200
201-300
Not indicated

R U1 0 N[

Data Collection Tools Used in Articles on the Use of FCM in Primary
Schools

The data collection tools used in the studies on the use of FCM in primary schools are
presented in Figure 13. According to the findings, the most preferred data collection tool is
achievement tests, while observations and documents are the most miniature preferred data
collection tools.

Figure 13.
Data Collection Tools used in the Articles

Achievement test 21
Questionnaires 1
Surveys == 10
Interviews —== g
Observations — 5
Documents == 4
Others —
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Data Analysis Methods used in Articles on the Use of FCM in Primary
Schools

Figure 14 shows the data analysis method. According to the findings, inferential
analysis is the most preferred data analysis method.
Figure 14.
Data Analysis Methods used in the Article

Others
5

Descriptive Analyses
11

Inferential Analyses
18

Discussion and Conclusion

This study aims to conduct a bibliometric analysis of articles on using FCM at the
primary school level and to reveal the methodological research trends of the most cited articles.
In this context, bibliometric mapping and content analysis of the data obtained from the WoS
database were conducted. According to the results of the bibliometric analysis, it was found
that the most frequently used keywords in articles on the use of FCM at the primary school
level were flipped classroom, flipped learning, blending learning, primary school, motivation,
and academic achievement, respectively. When the distribution of keywords by year is
analyzed, it can be said that augmented reality has become a focal point in recent years.
Moreover, Ibafiez and Delgado-Kloos (2018) stated in their study that it would be helpful to
investigate how augmented reality learning activities can be part of blended teaching strategies
such as flipped classrooms. Since Bergman and Sams (2012) popularized the implementation
of flipped classrooms worldwide, there has been an interest in integrating augmented reality
technology into FCM in recent studies. However, augmented reality studies on the
combination of augmented reality with advanced teaching methods such as flipped and
blended learning are still in their infancy (Hung & Yeh, 2023; Khodabandeh, 2023;
Khodabandeh & Mombini, 2024; Teo et al., 2022). The utilization of augmented reality tools,
identified as one of the most promising emerging digital technologies in education, has sparked
innovation and enthusiasm among both teachers and students, encouraging novel approaches
to learning (Khodabandeh, 2023). Alongside this trend, flipped learning has gained traction in
recent years and is progressively becoming a favored educational methodology (Ekici, 2021).
For example, Chang and Hwang (2018) found that the AR-based flipped learning model
benefits students by improving their project performance and learning motivation, critical
thinking tendencies, and group self-efficacy. The most used words in the abstract were
teaching, level, analysis, group, and effect. According to the co-citation analysis, Bergman,
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Hwang, Zainuddin, Lo, and Bishop are the most cited authors in this field. It can be said that
the contribution of these authors to the flipped model in the related literature is undeniable.
The most cited journals were Computers & Education, Educational Technology & Society. It
can be said that the aim and scope of these journals is to accept publications related to the
technology of education. Educational and instructional technology is a relatively young
academic discipline, and scientific journals in related fields only started to emerge in the 19770s
(Zawacki-Richter & Latchem, 2018). Moreover, the fact that the Computers & Education
journal has been published since 1976 can be explained by the fact that it is among the most
cited journals in this field.

The content analysis results showed that learning/academic achievement, perception,
and motivation variables were mainly discussed in the articles. Considering the related
literature, it is understood that learning/academic achievement (Lin et al., 2019; Tutal & Yazar,
2021; Zainuddin, 2018; Zheng et al., 2020; Zhu, 2021); perception (Chang & Hwang, 2018;
Chen et al., 2016); motivation (Lee et al., 2021; Yilmaz, 2017; Zhao et al., 2021) variables are
studied. In their research, Bishop and Verleger (2013) found that most studies have
investigated student perceptions. In addition, Ak¢ayir and Akcayir (2018), in their research on
the advantages and challenges of the flipped classroom, found that the most frequently
reported advantage of the flipped classroom in their review study was the increase in student
learning performance. Moreover, Zheng et al. (2020) found in their meta-analysis that the
flipped classroom model has a moderate effect size on learning achievement and learning
motivation.

It was found that the most common research trend in the analyzed articles was
quantitative design. There are similar studies in the related literature. For example, Bond
(2020) found that the most preferred method was quantitative design in his systematic review
of K-12 student engagement through flipped learning. On the other hand, in the review study
on flipped learning research, mixed-method research design is the most used research design
(Birgili et al., 2021; Zainuddin et al., 2019). Moreover, Turan and Akdag-Cimen (2020) stated
that mixed and quantitative methods are their study’s most commonly used research methods.
In the articles examined within the scope of the research, it is understood that achievement
tests, questionnaires, surveys, and interviews are the most common data collection tools,
respectively. Bond (2020) found that surveys, interviews, and ability tests were the most
preferred data collection tools in his systematic review of articles on K-12 student engagement
through flipped learning. Zou et al. (2022), in their systematic review of research on flipped
language classrooms, found that tests, questionnaires, and interviews were the most used data
collection tools, respectively. According to the sample size, it is understood that the sample
numbers in which the most data were collected were 21-50, 51-100, and 101-200, respectively.
Lo and Hew (2017) found similar results in their review study on FCM at the K-12 level.
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Recommendations

As a result, these analyses inform future researchers about the unexplored research
content related to FCM and highlight the gaps waiting to be explored in this field using
bibliometric techniques. It also offers critical perspectives on the related literature. Some
recommendations related to the study are listed below:

FCM and learning/academic achievement, as well as perception and motivation
variables, are widely used in the articles. Looking at different variables in future studies is
essential for the related literature.

As a result of the analysis, it was revealed that the augmented reality variable has
recently been used in keywords related to FCM. In future studies, there may be studies in which
inversion and augmented reality variables are carried out together.

The analysis found that achievement tests, questionnaires, and surveys were the most
commonly used data collection tools. Different data collection tools can be recommended,
especially alternative measurement and evaluation techniques.

The data for this study were obtained from the Web of Science database based on
specific criteria. Although PRISMA guides the study’s criteria, it has limitations in some
aspects. Moreover, different criteria or databases will produce different results with the data
obtained. Therefore, different studies can be designed for different databases or criteria. In
addition, certain studies’ titles, abstracts, or keywords may not contain words that match the
search strings we used to perform this systematic review (Cevikbas & Kaiser, 2023). This may
be another limitation of the study.
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Ilkokulda Ters Yiiz Sinif Modelinin
Kullanimina Iliskin Yapilan
Calismalardaki Egilimler: Bibliyometrik
ve icerik Analizi

Ozet

Son zamanlarda yapilan bircok calisma, Ters Yiiz Sinif Modelinin [FCM] Ggrencilerin 6grenme
siireclerine 6nemli 6l¢lide fayda sagladigini gostermistir. Bu calismada, ters yiiz sinif modelinin ilkokul
diizeyinde kullanimina iligkin mevcut calismalar1 genis bir perspektiften degerlendirmek icin
bibliyometrik analiz kullanmilmigtir. Bibliyometrik analiz sonuclarina gére, FCM nin ilkokul diizeyinde
kullanimiyla ilgili makalelerde en sik kullanilan anahtar kelimelerin sirasiyla ters yiiz sinif, ters yiiz
O0grenme, harmanlayarak 6grenme, ilkokul, motivasyon ve akademik basar1 oldugu bulunmustur. Ortak
atif analizine gore, Bergman, Hwang, Zainuddin, Lo ve Bishop bu alanda en ¢ok atif alan yazarlardir.
En cok atif alan dergiler ise Computers & Education, Educational Technology & Society’dir. icerik
analizinde arastirmacilar, ilkokulda FCM kullanimina iliskin calismalar arasinda en ¢ok atif alan 30
makaleye yer vermistir. Bulgular, bu alandaki caligmalarin sayisinin 2014-2021 yillar1 arasinda arttigini
ancak daha sonra azaldigim ortaya koyuyor. Ote yandan sonuclar, FCM nin ilkokul &grencilerinin
akademik basarilarini, elestirel diisiinme, motivasyon, 6z yeterlilik ve 6z diizenleme becerilerini
gelistirebilecegini gosteriyor. Veriler, ters yiiz sinif modelinin ilkokul diizeyinde etkili olabilecegine dair
umut verici kanitlar sunmaktadir. Bu caligma, ilgili boliimde calisma yapacak aragtirmacilar igin genel
bir bakis acis1 saglamaktadir.

Anahtar Kelimeler: Ters yiiz sinif, ilkokul, bibliyometrik analiz, icerik analizi.

Giris

20. yy.1n baslarinda gelisen dijital bilgi toplumuna paralel olarak egitim siirecine farkl
bir bakis agis1 oneren cagdas bir pedagojik model ortaya cikmistir (del Arco vd., 2022). Bu
model, Bloom taksonomisinde 6gretme ve 6grenme siirecinin basit becerilerini iceren bilme ve
anlama asamalarim simif digina tasiyan “Ters Yiiz Sinif” modelidir (Anderson & Krathwohl,
2001; Campibén, 2019). Bloom’a gore insanlar dogustan 6grenmeye hazirdir ve 6grenme
kapasiteleri sinirsizdir. Ancak bu donanimlarin ve siirlarin kullanimini belirleyen egitim
siirecleridir (Bloom, 1976). Bu noktada Ters Yiiz Sinif Modeli [TYSM] 6gretme ve 6grenme
siireclerini doniistiirme potansiyeli ile dikkat cekmektedir (Flipped Learning Network [FLN],
2014; Hamdan vd., 2013; Phillips & Trainor, 2014). TYSM, simif ici etkinliklerin siif disi
etkinliklerle birlestirilmesidir. Burada dogrudan o6grenme genellikle bilgi teknolojileri
kullanilarak simif disinda, etkilesimli 6grenme ise sinif icinde gerceklestirilmektedir (Cui &
Coleman, 2020). Diger bir ifadeyle TYSM, grup halindeki sinif i¢i 6grenme siirecinin teknolojik
araclarla bireysel 6grenme deneyimine doniistiigli bir 6grenme yaklagiminmi temsil eder. Bu
modele gore, Ogrenciler ders oncesi zamanlarini icerige yonelik materyal ve etkinliklerle
gecirip temel bilgileri edinerek sinif ici zamana hazirlanirlar. Ders Ooncesi sunulan icerikler,
elestirel diisinme ve simf i¢i anlamh Ogrenmeyi tesvik eden 6nemli unsurlardandir
(Abeysekera & Dawson, 2015; FLN, 2014; McLaughlin vd., 2016).
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Bergmann ve Sams (2015), ise ilkokuldaki 6grencilerin yetenekleri ve egitim ihtiyaclar1
diger egitim kademelerindeki ogrencilerden farklilik gosterdigi icin TYSM’nin ilkokulda
kullanilmasinin; 6gretmen egitimi, video kullanimi ve velilerin siirece dahil edilmesi gibi
konularda diger kademelere gore farkliliklar icerdigini belirtmistir. Bu ¢calismanin, TYSM nin
ilkokulda kullanimina iligkin ¢alismalarin icerik ve bibliyometrik analiz yontemi ile mevcut
egilimlerini ortaya koyarak literatiirdeki bosluklar1 doldurmak adina gelecekteki calismalara
yon verecegi diisiiniilmektedir. Bu nedenle bu calismada, ilkokul diizeyinde TYSM’nin
etkilerini icerik ve bibliyometrik analiz yontemiyle inceleyerek bu modelin ilkokul egitimine
etkilerinin daha iyi anlasilmasina katki saglamak amaclanmaktadir. Bu amacla asagidaki
arastirma sorularina cevap aranmigtir:

1. Ilkokulda TYSM ile ilgili makalelerin yillara ve atif sayilarina iliskin dagilimi nedir?
2. Tlkokulda TYSM ile ilgili makalelerde en cok atif alan yazarlar kimlerdir?
3. Ilkokulda TYSM ile ilgili makalelerde en cok atif alan dergiler hangileridir?

4. Ilkokulda TYSM ile ilgili makalelerde en cok kullanilan anahtar kelimelerin dagilimi
nedir?

5. Ilkokulda TYSM ile ilgili makalelerin ézetlerinde en cok kullamlan kelimelerin
dagilimi nedir?

6. ilkokulda TYSM ile ilgili makalelerde incelenen degiskenler nelerdir?
7. Ilkokulda TYSM ile ilgili makalelerin yillara gore dagilimi nedir?
8. Ilkokulda TYSM ile ilgili makalelerdeki metodolojik egilimler nelerdir?

9. Ilkokulda TYSM ile ilgili makalelerde en cok tercih edilen 6rneklem biiyiikliikleri
nelerdir?

10. Tlkokulda TYSM ile ilgili makalelerde en cok tercih edilen veri toplama araclar
nelerdir?

11. Tlkokulda TYSM ile ilgili makalelerde en cok tercih edilen veri analiz yontemleri
nelerdir?

Yontem

Bu ¢alisma, TYSM kullaniminin bibliyometrik ve icerik analizi yontemleriyle sistematik
bir sekilde degerlendirmesini sunmaktadir. Giiniimiize kadar yapilan calismalar dikkate
alarak alana genis bir perspektiften bakma imkani sagladigi icin calismada bibliyometrik analiz
yontemi kullanilmistir. Bibliyometri, caligsmalarin bibliyografik bilesenlerinden elde edilen
bilgilerin nicel analizler ve istatistikler aracilifiyla incelenmesidir (Zan, 2019). Bibliyometrik
analiz, ele alinan konunun zaman igindeki gelisimini ortaya koyma imkani1 sunmaktadir (Pinto
vd., 2019). Bu sayede arastirmacilarin alandaki gelismeleri daha kapsamlh bir sekilde
anlamalarim saglamaktadir (Zupic & Cater, 2015). Calismada alanm genel cercevesi
belirlendikten sonra ilkokulda TYSM kullanimi alanindaki arastirma egilimlerini ortaya
koymak icin igerik analizi tercih edilmistir. Boylece bu alandaki nicel ve nitel caligmalar
incelenerek alanla ilgili arastirma yapan veya yapmak isteyen arastirmacilara mevcut ¢alisma
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egilimleri sunulmaktadir. Calismada Sistematik Inceleme ve Meta-Analiz Protokolleri icin
Tercih Edilen Raporlama Ogeleri kullamlmistir (Page vd., 2021). Calismanin verileri ise Web
of Science [WoS] veri tabanindan secilmistir.

Arastirmanin Etik izinleri:

Bu calismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi gerektigi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Arastirma ve Yayin Etigine Aykir1 Eylemler” baghg: altinda belirtilen eylemlerin
higbiri gerceklestirilmemistir. Bu arastirmanin verilerinde etik izin alinacak bir durum
olmadig i¢in etik izin alinmamigtir.

Etik Kurul izin Bilgileri:

Aragtirma verileri, ¢evrim ici olarak erisilebilen bir veri tabanindaki dokiimanlarin
incelenmesiyle elde edildigi icin etik kurul izni gerektirmemektedir.

Bulgular

Elde edilen sonuglar, TYSM nin yillara gore yayin ve atif sayilarina dair 6nemli bulgular
sunmaktadir. ilk makalenin 2006 yilinda yayimlandig1 ve ardindan yaym sayisimn artarak
2021 yilinda en yiliksek degere (f=25) ulastigi gozlemlenmistir. En fazla atif alan dergiler
arasinda sirasiyla Computers & Education (125 atif), Educational Technology & Society (55
atif) ve Journal of Chemical Education (42 atif) 6ne cikmaktadir. Ters yiiz sinif modelinin
kullanimu ile ilgili makalelerde en cok tercih edilen anahtar kelimeler arasinda “ters yiiz simif”
(f=25), “ters yiiz Ogrenme” (f=7), “harmanlanmig Ogrenme” (f=5), “ilkokul” (f=5),
“motivasyon” (f=4) ve “akademik basar1” (f=4) bulunmaktadir. Ters yiiz sitmif modeli ile ilgili
en fazla atif alan makalelerin yapildig iilkeler arasinda Tayvan (386 alint1), Avustralya (250
alint1), Ispanya (99 alint1), Yunanistan (98 alint1) ve Cin (94 alint1) ilk siralarda yer almaktadir.
Yapilan icerik analizi, makalelerde ters yiiz sinif modelinin ilkokul egitiminde farkh
degiskenlere bagh olarak incelendigini ortaya koymaktadir. En ¢ok incelenen degiskenler
arasinda 0grenme/akademik basari, alg1 ve motivasyon dikkat ¢cekmektedir.

Tartisma ve Sonuc¢

Bu ¢aligma ilkokul diizeyinde TYSM nin kullanimina iligkin makalelerin bibliyometrik
analizi ve en ¢ok atif alan makalelerin metodolojik arastirma egilimlerini ortaya koymak
amaclanmistir. Bu kapsamda WoS veri tabanindan elde edilen verilerin bibliyometrik
haritalama analizini ve icerik analizi gerceklestirilmistir. Bibliyometrik analiz sonuclarina gore
ilkokul diizeyinde TYSM'nin kullanimina iliskin makalelerde en c¢ok kullanilan anahtar
kelimelerin sirasiyla ters yiiz simif, ters yiiz 6grenme, harmanlanmig 6grenme, ilkokul,
motivasyon ve akademik basar1 oldugu bulunmustur. Anahtar kelimelerin yillara gore dagilimi
incelendiginde, son yillarda artirllmis gercekligin odak noktasi1 haline geldigi soylenebilir.
Dahas1 Ibanez ve Delgado-Kloos (2018) yaptiklar1 calismada artirllmis gerceklik 6grenme
etkinliklerinin ters ¢evrilmis smif gibi harmanlanmig 6gretim stratejilerinin nasil bir parcasi
olabilecegini arastirmanin faydal olacagini belirtmislerdir. Bergman ve Sams (2012) ters yliz
sinif modelinin uygulanmasini diinyaya yayginlastirdigindan beri, artirilmis gerceklik ile ters
yiiz ve harmanlanmig smiflar gibi ileri 6gretim yontemlerinin birlesimine yonelik artirilmis
gerceklik caligsmalar1 heniiz baslangic asamasinda olmasina ragmen son zamanlarda yapilan
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calismalar, artirllmis gerceklik teknolojisinin ters yiliz simif modeline entegrasyonunun
arastirildiginmi ve bu konudaki literatiirde cesitli bulgularin yer aldigim1 gostermektedir (Hung
& Yeh, 2023; Khodabandeh, 2023; Khodabandeh & Mombini, 2024; Teo vd., 2022).

Incelenen makalelerde en cok kullamlan arastirma yonteminin nicel yontem oldugu
oldugu ortaya cikmustir. flgili alan yazinda benzer calismalarin oldugu goriilmektedir. Ornegin,
Bond (2020) tarafindan gergeklestirilen ters yiiz 6grenme yoluyla 6grenci katilimini inceleyen
K-12 yonelik sistematik bir inceleme calismasinda, en yaygin olarak tercih edilen nicel
yontemlerin kullamldig belirlenmistir. Diger taraftan, ters yiiz 6grenme {iizerine yapilan
aragtirmalarda, sistematik inceleme calismalarinda en sik kargilasilan yontemlerin karma
yontemler oldugu goriilmiistiir (Birgili vd., 2021; Zainuddin vd., 2019). Dahasi, Turan ve
Akdag-Cimen (2020) ise yaptiklari calismada karma ve nicel yontemlerin en yaygin kullanilan
arastirma metotlar1 olduklarim belirtmislerdir.

Aragtirma kapsaminda incelenen makalelerde en ¢ok akademik basari testi kullanildig:
anlagilmaktadir. Bond (2020), ters yiiz 0grenme yoluyla 6grenci katilimini inceleyen K-12
odakh sistematik bir incelemesinde, en sik kullanilan veri toplama araclarinin anketler,
goriismeler ve yetenek testleri oldugunu ortaya koymustur. Zou vd. (2022) ters ¢evrilmis dil
siniflar lizerine yapilan arastirmalari sistematik inceledikleri makalelerde en cok sirasiyla test,
anket ve goriisme veri toplama araclar1 kullanildigin1 bulmuslardir. Orneklem biiyiikliigiine
gore en ¢ok verilerin toplandig1 6rneklem sayilarinin sirasiyla 21-50, 51-100, 101-200 oldugu
anlagilmaktadir. Lo ve Hew’in (2017) K-12 diizeyinde ters ¢evrilmis siniflariyla ilgili yaptiklar
calismada benzer sonuclarin ¢iktig1 goriilmektedir.

Oneriler

Aragtirmada elde edilen sonugclarin, gelecek arastirmacilar icin ters yiiz simif modeliyle
ilgili kesfedilmemis arastirma icerigi hakkinda bilgi sundugu, bibliyometrik teknikler
kullanmilarak bu alanla ilgili arastirilmay1 bekleyen bosluklar1 vurguladig: ve ilgili alan yazina
yonelik elestirel bakis agilar1 sundugu diisiiniilmektedir. Calisma sonuclarindan hareketle bazi
oneriler asagida siralanmistir:

Ters yiiz simmif modeliyle ilgili calismalarda 6grenme/akademik basari, alg1 ve
motivasyon degiskenlerinin sikhikla incelendigi bulgulanmistir. ileride yapilmasi planlanan
aragtirmalarda farklh degiskenlere bakilmasinin ilgili alan yazin agisindan 6nemli oldugu
soylenebilir.

Ters yiiz modeli ile ilgili son zamanlarda artirllmig gerceklik degiskenin anahtar
kelimelerde kullanildig1 yapilan analizler sonucunda ortaya cikmustir. ileride yapilacak olan
calismalarda ters yiiz ve artirllmis gerceklik degiskenlerinin birlikte yiiriitiildiigii calismalarin
yapilmasi onerilmektedir.

Bu calisma verileri, Web of Science veri tabaninda belirli kriterler goz 6niine alinarak
gerceklestirilmistir. Calisma Sistematik Inceleme ve Meta-Analiz Protokolleri icin Tercih
Edilen Raporlama Ogeleri rehberliginde yapilsa da baz yonlerden kisithhig oldugu
sOylenebilir. Dahasi farkl kriterler veya veri tabanlarindan elde edilen verilerle farkl sonuglar
cikacagr diisiiniilmektedir. Bu yilizden farkli veri tabanlar1 veya kriterlere yonelik fakh
calismalar tasarlanabilir. Buna ilaveten belirli calismalarin bashklari, 6zetleri veya anahtar
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kelimeleri bu sistematik incelemeyi gerceklestirmek icin kullandigimiz arama dizeleriyle
eslesen kelimeleri icermemis olabilir (Cevikbas & Kaiser, 2023). Bu da arastirmanin diger bir
sinirlilig olabilir.
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