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Numerous studies on the impacts of the Flipped Classroom Model
(FCM) highlight its growing importance in contemporary education.
This meta-analysis synthesizes existing research findings to evaluate
the effects of FCM on academic performance, student participation, and
satisfaction in higher education institutions (HEIs). A total of 23
studies, encompassing 3,567 students from 14 countries, were included
in the analysis. The calculated effect size (d = 0.167) indicates a positive
but small effect of FCM on academic performance (Q(23) = 78.226, p <
.001). Additionally, findings suggest that FCM enhances student
participation and satisfaction by promoting active learning. However,
its effectiveness depends on contextual factors such as implementation
quality, subject matter, and student demographics. Future research
should focus on identifying the specific components of FCM that
contribute most significantly to these outcomes and explore strategies
for optimizing its implementation across diverse educational setting.
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Introduction

Higher Education Institutions (HEIs) are increasingly under pressure to enhance

student learning outcomes and demonstrate the effectiveness of their academic programs.

While educators have access to a wide range of online teaching tools, it is well-established in

the literature that teaching and learning extend beyond the mere application of technology.

A key factor in effective teaching is student engagement, which has been identified as critical

for fostering meaningful learning (Barkley, 2010; Coates, 2006). This notion is further

supported by Bryson and Hand (2007), who found that students were more likely to engage

in their learning when they were supported by educators who cultivated inviting learning

environments, set high expectations and encouraged the development of meta-cognitive

skills.
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Contemporary educational practices in HEIs increasingly incorporate blended
learning, where students engage in a combination of traditional face-to-face (F2F) instruction
and complete supplementary activities outside the classroom, facilitated through various
technological resources. Blended learning is becoming a fundamental element of curriculum
design and offers learning opportunities that were previously unavailable or inaccessible to
students (Lage et al., 2000). A prominent manifestation of this trend is the rise of the Flipped
Classroom Model (FCM). In its most common form, the FCM involves the recording of
multimedia lectures, enabling students to view the content asynchronously, at their own
pace, outside of class. This approach optimizes in-class time for student-centered,
synchronous learning activities, such as individual practice (Prober & Khan, 2013). In HEIs
settings, it has been suggested that class time should prioritize the application of knowledge
(Pluta et al., 2013), thereby providing instructors with opportunities to identify and address
errors in student thinking. It could be argued that the FCM, in essence, has been in practice
for some time within the broader educational landscape, where students have been required
to complete preparatory work prior to class in order to engage in more profound discussions
of concepts (Strayer, 2012).

Conceptualization of FCM

The FCM reconfigures traditional instructional model by shifting what was
previously taught in class to preparatory work completed outside of class, while in-class
time is now dedicated to activities once considered homework (Pierce & Fox, 2012). The
COVID-19 pandemic in 2020 gave rise to the adoption and development of blended learning,
including the FCM, as a means to ensure the continuity of education during times of
disruption (Barriosa et al., 2022). The FCM facilitates technology to deliver instructional
content prior to in-person classroom sessions, typically through video lectures or online
discussions. This approach allows in-class time to be reserved for more interactive, engaged,
and application-oriented learning experiences (Lee et al., 2017). This approach promotes
greater student ownership of learning through the completion of preparatory tasks and
encourages more interactive engagement during in-class sessions. Advocates of the FCM
argue that this pedagogical model offers several advantages: it enables students to learn at
their own pace, providing flexibility in when they engage with electronic resources; it
optimizes class time for dynamic discussions and problem-solving activities that are directly

linked to the aforementioned resources; and it encourages student-led discussions, rather
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than being entirely driven by the instructor. Consequently, the FCM shifts greater
responsibility for learning onto the students, facilitating their progression toward mastery of
the material. The significance of this model lies in its potential to equip students, including
those already in the workforce, with the critical skills needed to address complex, 21st-
century challenges.

The theoretical framework of the FCM is grounded in several key educational
theories that emphasize active learning, student-centered pedagogy, and constructivism. The
primary theory underlying the FCM is constructivism, which posits that learners build their
own understanding and knowledge through experiences and interactions (Piaget, 1973;
Vygotsky, 1978). In a flipped classroom, students engage with content independently, often
through multimedia resources, which allows them to process information at their own pace.
This is aligned with cognitive load theory (Sweller, 1988), which suggests that learning is
more effective when extraneous cognitive load is minimized. By delivering content outside
the classroom (e.g., via video lectures), students can focus class time on activities that foster
deep learning, such as applying concepts through problem-solving or collaborative tasks.
Additionally, social constructivism, influenced by Vygotsky's emphasis on social interaction,
highlights the importance of peer collaboration during in-class activities, where students can
discuss, debate, and construct knowledge together under the guidance of an instructor. The
FCM also reflects elements of active learning, which encourages students to be active
participants in their learning process rather than passive recipients of information (Bonwell
& Eison, 1991). Together, these theoretical underpinnings support the notion that the flipped
classroom fosters deeper understanding, critical thinking, and enhanced learning outcomes
by creating a dynamic, student-centered learning environment (Bonwell & Eison, 1991).

Effectiveness of FCM on students’ academic performance in higher education institutions

Performance outcomes of learning are represented by academic performance (AP)
indicating the level attained by students for specific learning goals and demonstrating the
competence of students in extracurricular activities as well (Ali et al., 2013). In recent years,
many researchers have conducted studies on the effectiveness of the FCM in improving
students' academic performance in tertiary education has yielded positive findings across
various disciplines. Studies have demonstrated that FCM enhances students' understanding
of complex concepts and promotes higher levels of academic achievement compared to

traditional teaching methods. For instance, a study by Lai and Hwang (2014) revealed that
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students in flipped classrooms outperformed their peers in traditional settings on both
formative and summative assessments, attributing this success to the increased opportunity
for interactive, hands-on learning during class time. Similarly, Zainuddin and Halili (2016)
found that FCM encouraged greater engagement and motivation among university students,
leading to improved exam scores and overall academic performance. Research also indicates
that the model fosters self-directed learning, which is crucial in tertiary education, as
students take more responsibility for their learning by reviewing materials at their own pace.
However, some studies highlight challenges such as the initial adjustment period for both
students and instructors, as well as the technological requirements for effective
implementation (O'Flaherty & Phillips, 2015). A two-fold increase in the academic
achievement of students in a flipped classroom (i§gi & Yazicy 2023; Zengin, 2017), similarly
higher score in students who were taught in a flipped classroom environment (Zhonggen &
Guifang, 2016). Compared with the traditional teaching approach, the FCM model has the
potential to enhance students’ learning achievement (Zainuddin & Halili, 2016). Similarly,
students who used the FCM model scored higher in the examination than those taught with
the traditional method (Behmanesh et al., 2020; Ibrahim & Haruna, 2017; i§gi & Yazicy; 2023).
This is because the model allowed the students to construct their knowledge and take
responsibility for their learning which assisted them in having better learning achievement
(Asiksoy & Canbolat, 2021). On the other hand, some previous research reported that FCM
had no significant effect on students’” academic achievement (Cabi, 2018). Despite these
challenges, the growing body of research suggests that FCM can be a highly effective
pedagogical approach for enhancing academic performance in higher education when
implemented with proper planning and support. Most studies consistently highlight the
positive impact of FCM on student academic performance, particularly through fostering
greater engagement, self-directed learning, and deeper understanding of course material.
Many studies have reported statistically significant gains in favour of FCM over the
traditional classroom (Ferreri & O’Connor, 2013; Pierce & Fox, 2012; Wilson, 2013). The
findings suggest that the model is effective in improving both knowledge retention and the
ability to apply theoretical concepts in practical settings. Hence, the hypothesis 1 was
formulated as follows:

H1: FCM significantly increases student academic performance of students in higher

education institutions
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Effectiveness of FCM on students’ levels of participation and satisfaction in higher education
institutions

The use of FCM has shown considerable effectiveness in enhancing students'
participation and satisfaction in HEIs. In a flipped classroom, students engage with
instructional content outside of class, such as through videos or readings, and use class time
for interactive activities like discussions, problem-solving, and group work. This approach
fosters active learning and greater student involvement. Research indicates that students in
flipped classrooms tend to demonstrate higher levels of engagement and intrinsic motivation
due to the interactive and student-centered nature of the learning environment (Bergmann &
Sams, 2012). Additionally, flipped classrooms allow for personalized learning, giving
students more control over their pace, which has been linked to increased motivation (Lage
et al., 2000). In contrast, traditional lecture-based methods often lead to passive learning,
which can contribute to disengagement and lower motivation (Bonwell & Eison, 1991).
Overall, the FCM significantly enhances both participation and motivation by promoting an
active, learner-centered approach to education. FCM is far better than the traditional
teaching approach in terms of increasing students’ engagement (Aycicek & Yelken, 2018;
Hava, 2021; Smallhorn, 2017; Sofroniou, 2020). For instance, it was found that flipped
classroom enhanced students’ engagement in comparison to the traditional classroom
(Abdel-Maksoud, 2019; Talan & Gulsecen, 2019). FCM model can be a valuable teaching
strategy due to its maximum time for practical activities (Samaila et al., 2021) and chances for
one-on-one interaction between students and teachers (Ozen—Unal et al., 2023; Xu & Shi,
2018). Overall FCM has positive impact on learning (Larson & Yamamoto, 2013; Lucke et al.,
2013), any place/any time access to online multimedia resources, including videos (Boucher
et al., 2013; Forsey et al.,, 2013), working with peers and sharing ideas in class (Ferreri &
O’Connor, 2013; Love et al,, 2014), increased opportunities for interaction with instructors
(Lage et al., 2000; Pierce & Fox, 2012), and greater self-confidence (Ferreri & O’Connor, 2013;
Pierce & Fox, 2012). Most studies have reported that attendance, engagement, and
motivation increased when FCM was used, with student attendance, in particular, being
higher in flipped classrooms than in traditional classrooms (Butt, 2014; Forsey et al., 2013;
Lucke et al., 2013). Furthermore, engagement has been shown to increase substantially when

FCM was used (Lucke et al., 2013). The FCM has also been shown to have a positive impact
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on student motivation (Lage et al., 2000), especially when quizzes were a routine part of the
assessment component (Wilson, 2013). Hence, the hypothesis 2 was formulated as follows:

H2: FCM significantly increases students' levels of participation and satisfaction in
higher education institutions.

In this context, economic constraints faced by universities may drive the adoption of
the FCM as a cost-effective, student-centered approach to curriculum delivery, especially
considering rising student enrolments, reductions in national funding, and institutional
structures that prioritize faculty research over student learning. The rapid advancement of
digital technologies within the HEIs presents both a challenge to traditional didactic teaching
methods that have prevailed for decades and an opportunity for dynamic, innovative
approaches to student learning. Moreover, universities are under increasing pressure to
remain at the forefront of technological and educational advancement to sustain student
retention and enhance graduate outcomes. Research indicates that to effectively engage
students and foster meaningful learning, teaching approaches that extend beyond traditional
lecture-based instruction are the most effective (Ferreri & O'Connor, 2013). This shift is
driven by two key factors: first, the availability of a wide range of technologies that can
enhance student learning; and second, the expectations of students, particularly those from
the millennial generation, who demand immediate, interactive learning experiences. In
response to these evolving expectations, universities worldwide have acknowledged the
integration of technology, which is essential for promoting learning, sustaining student
engagement, and improving student satisfaction. In light of these facts, this meta-analytic
study will contribute to a better understanding of the FCM concept in all its aspects and will
help researchers working in this area by pointing out research gaps and trends. The study is
also significant in that it will provide graduate students and other researchers, who may be
interested in the FCM concept but lack extensive experience in this field, with the
opportunity to collectively view the existing research findings, make comparisons, and easily
access relevant studies in the literature. From the perspective of practitioners, the concept of
FCM, which can be related to various variables, may raise social awareness. In this context,
the current meta-analysis study aims to present the results obtained by examining research
conducted between 2016 and 2024 on the FCM concept. The following Research Questions
(RQs) have been addressed in the study:
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RQ1: What is the impact of the flipped classroom model on student academic
performance in Higher Education Institutions?
RQ2: What is the impact of the flipped classroom model on students' participation

and satisfaction in Higher Education Institutions?

Method

The approach for conducting this meta-analysis is consistent with a PRISMA protocol
(Kitchenham & Charters, 2007; Moher et al., 2016; Page et al., 2021).

Eligibility Criteria

After reviewing related literature, eligibility criteria determined to examine the
association between FCM and AP. To minimize publication bias, the aim was to retrieve data
from both published and unpublished studies. Inclusion criteria. Studies were considered
eligible if they met the following criteria: (i) Studies must fall within the scope of the impact
of FCM and AP, (ii) Student AP available in terms of Grade Points Average (GPA), test
scores, or self-report, (iii) Studies must report sufficient and appropriate data to calculate
effect sizes, (iv) Studies must be publicly available either online or in library archives, (v)
Studies must be published in English. Exclusion criteria: to facilitate the replicability of the
present meta-analysis, studies were excluded if: (i) Studies which is out of scope and assess a
multidimensional or complex phenomenon (ii) Studies that reported insufficient data for
effect sizes, (iv) The sample consisted of less than 30 participants (Lin, 2018).

Data Sources and Search Strategies

The following two databases were searched for potentially eligible studies: Web of
Science and Google Scholar. To conduct a comprehensive and systematic search, the
following keywords were used: “Flipped Classroom Model” OR “Flipped Learning” OR
“Inverted Classroom” OR “Flipped Teaching” OR “Reverse Instruction” AND “Academic
Performance” OR “Academic Achievement” OR “Academic Outcome” OR “GPA”. A
thorough literature search was carried out by two independent researchers in December
2024, across these major databases. Given the fast-evolving nature of social media research,
only literature from the past decade (2016-2024) was included. Inter-coder reliability was
found to be 0.97 for abstracts/titles and 0.93 for full texts (Freelon, 2013). The first and second
researchers independently selected studies through a sequential review of (a) their

titles/abstracts and (b) their full texts. In cases where duplicate data were identified, only
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data from peer-reviewed publications were used. Any disagreements were resolved through
discussion.

Results of the Search Strategy

A total of 2950 articles were initially gathered through the search process and entered
into a comprehensive coding form. This meta-analysis employed a two-phase screening
approach to apply the inclusion and exclusion criteria. In the first phase, both the first and
second researchers independently reviewed the titles and keywords of the articles to assess
their relevance and ensure the inclusion criteria were strictly followed. During this phase,
2729 duplicate articles were removed. Additionally, studies that did not meet the selection
criteria were excluded, (n: 136) leaving 85 articles after the first phase. In the second phase,
the full texts of the remaining articles were obtained and carefully reviewed by two
researchers. A coding sheet was developed for this stage, and both researchers
independently evaluated the full texts to determine their suitability based on the inclusion
criteria. As a result, only 23 articles met the criteria and were included in the final analysis.
The coding variables included 9 categorical moderators: (a) authors' names and publication
year, (b) study title, (c) country, (d) sampling group, (e) educational level, (f) research design,
(g) academic performance indicators, (h) constructs, (1) quality. These moderator variables
were determined a priori and incorporated study characteristics into the coding forms and

this process was guided by hypothesis and research questions of the study.
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Identification of studies via databases

Records identified from*:
.E Databases Records removed before screening:
E Web of Science (1320), . | Duplicate records removed (n=
= Google Scholar (1630), 1 2729)
g n=2950
=
v
Records screened »| Records excluded**
(n=221) (n=136)
A
Full-text articles sought for Full-text articles not retrieved
o retrieval — | w-13
£ (n=85)
[~
8
8
0
Full-text articles assessed for Full-text articles excluded (n=49)
eligibility »1 with reasons:
(n=72) - Review/meta-analysis studies
(n=14)
- Not written in English (n= 6)
- Out of the scope of the study
(n=15)
v - Insufficient data provided to
- Studies included in meta- calculate ﬁffect sizes (n=11)
] . - sample with less than 30 (n=3)
= analysis
"'E (n=23)

Figure 1. Flow diagram for meta-analysis (Page et al., 2021).

Data Analysis Procedure

After coding all the data and ensuring they met the inclusion criteria for analysis, the
prepared dataset was transferred to the JAMOVI 2.5 software package for final verification.
Appropriate analysis methods were then selected. Using the MAJOR add-on within
JAMOVI, the correlation coefficient was calculated based on the author names, sample sizes
(n values), and r values from the studies. A random-effects model was applied to interpret
the findings (Jeong, 2016; Kim et al., 2017). This model assumes that errors arise not only
from sampling procedures but also from additional between-study variance (Jeong, 2016;
Yoo et al.,, 2020). In analyses using this method, effect sizes are adjusted by the inverse of the

variance’s weight, accounting for both sampling error and between-study error (Yoo et al,,
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2020). Effect sizes in the study were calculated following Cohen’s guidelines (Lee et al.,
2016). The I-square (I?) statistic was used to estimate the degree of confidence interval
overlap and is interpreted as indicating low (25%), moderate (50%), or high (75%) levels of
total variance attributable to covariates (Kim et al., 2019). A high I? value suggests significant
heterogeneity, supporting the use of a random-effects model for the meta-analysis (Hwang et
al., 2012).

Publication Bias

Meta-analyses are often susceptible to publication bias, where studies with significant
results are more likely to be published, potentially skewing the overall effect size when
synthesizing results from multiple studies (Dontre, 2021; Kim et al., 2017). To address this
issue, it was assessed the symmetry of the effect distribution by visually inspecting funnel
plots and performing Begg and Mazumdar's regression tests (Alenezi & Brinthaupt, 2022;
Lim et al,, 2021; Mansour et al.,, 2020). Additionally, trim-and-fill analyses were used to
estimate the number of potentially missing studies and evaluate their impact on the overall
meta-analytic effect (Shen, 2019). Each study provided details on the number of participants,
effect size (Pearson’s r), confidence intervals (lower and upper bounds), relative weight,
residual values, and the summary effect size if excluded from the analysis. Descriptive
statistics were visualized using Microsoft Excel. For moderator analyses, appropriate criteria
were applied, and the relevant analyses were incorporated accordingly.

Evaluation Criteria for Quality Assessment of Related Articles

To rigorously assess the methodological quality of the studies included in this meta-
analysis, Guidelines of Kitchenham and Charters (2007) were used. While most quality
checklists in existing academic literature adhere to a combination of established guidelines,
this study proposed a set of questions derived from widely used checklists and guidelines.
These questions were designed to evaluate the design, conduct, analysis, and conclusions of
each study included in the meta-analysis. The Evaluation Criteria (EC) presented below:
EC1: The aims of the study clearly defined.
EC2: The context in which the study was conducted adequately described.
EC3: The research design appropriate for addressing the study aims.
EC4: The characteristics of participants clearly defined.
EC5: The data collection methods of the study thoroughly described.

EC6: The study has received a sufficient number of citations.
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EC7: Study provides a detailed description and justification of the data analysis procedures

ECB8: Results of the study clearly presented.

EC9: Discussion and conclusion clearly compare the findings of the study with existing

literature.

EC10: The study contributes to existing literature.

The scoring procedure assigned a value of 1 for “Yes” and 0 for “No,” allowing

studies to score between 0 and 10 points. Papers with a score greater than 8 (>8) were

selected for inclusion in this meta-analysis. The results of the quality assessment are

presented in Table 1.

Table 1. Result of quality assessment

Authors The Name of Publishing Journal N.u m.b erof  Quality
Citations Score

Gémez-Tejedor etal, Computers & Education

(2020) 42 10

Talan & Gulsecen, (2019) Turkish Online Journal of Distance Education 26 8

Samaila et al., (2024) Journal of Applied Research in Higher Education 7 9

Saglam & Arslan (2018) World Journal of Education 65 8
El i 1 for R h in Sci Math i

Celik et al,, (2021 ectroTuc Journal for Research in Science & Mathematics 16 3
Education

Bintz et al., (2024) Frontiers in Education 0 8

Gondal et al., (2024) Cogent Education 3 8

Tsai et al., (2016) Univ Access Inf Soc 50 9

Kay et al., (2019) Journal of Computing in Higher Education 159 10

Mengesha et al., (2024) BMC Medical Education 1 9
International Journal of Educational

Aydin & Demirer (2022

ydin & Demirer (2022) Technology in Higher Education 30 8

Kim (2018) Korean Journal of English Language and Linguistics 15 9

Angelini & Garcia- International Journal of Educational 50 3

Carbonell (2019) Technology in Higher Education

Boyraz & Ocak (2017) Journal of Language and Linguistic Studies 89 9

é%rls;c;glan Yilmaz etal, Turkish Online Journal of Educational Technology 16 8

Teng (2017) The Journal of AsiaTEFL 55 8

Afzal & Masroor (2019) Journal of the College of Physicians and Surgeons Pakistan =~ 22 8

Shaari et al., (2021) Studies in English Language and Education 17 8

Leis & Brown (2018) The EUROCALL Review 22 8

Sun & Wu (2016) Intern.atlonal Review of Research in Open and Distributed 290 10
Learning

Sadik & Abdul

a monem Anatomical Sciences Education 113 9

(2021)

Huang et al., (2020) BMC Medical Education 49 8

Hava (2021) Contemporary Educational Technology 4 3

Total Research: 23

Total Sample Size: 3567
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Description of Studies

Finding

Kus

Table 1 shows that 23 studies on academic performance (k = 23) and a total sample of

3567 participants were analyzed. Studies published between 2016 and 2024 were included in

the meta-analysis. The main characteristics of these studies are summarized in Table 2. All 23

studies were published in peer-reviewed journals. Academic achievement was measured

using final grades, achievement tests, performance assignments and FCM constructs were

academic performance, student engagement, satisfaction and success. Among the retrieved

studies, Tiirkiye emerged as the leading contributors, with 7 studies. The meta-analysis

included samples of students in tertiary education. The analysis and results of the research

presented in tables and figures.

Table 2. Characteristic of the studies

Authors and Study Title Country N R? Grade Academic FCM Research
the year of Level Performance Construct Design
publication Indicator
GOmez- Effectiveness of ~ Spain 1233 0.013 HEIs  Final Grades Academic Experimental
Tejedor etal,, flip teaching on performance
(2020) engineering

students’

performance in

the physics lab
Talan & The Effect of a Tiirkiye 119 0470 HEIs Final grades, Students' Quasi-
Gulsecen, Flipped Academic achievement  experimental
(2019) Classroom on engagement and

Students’ scale engagement

Achievements,

Academic

Engagement

and Satisfaction

Levels
Samaila etal, A new guided Nigeria, 173  0.070 HEIs ICT Students' Quasi-
(2024) flipped Malaysia, Achievemet achievement  experimental

learning model ~ Saudi Test, and

for lifelong Arabia Engagement engagement

learning Questionnaire
Saglam & The Effect of Tirkiye 56 0.232 HEIs  Achievement Academic Quasi-
Arslan (2018)  Flipped Test, Attitude  achievement, experimental

Classroom on Scale Student

the Academic attitudes

Achievement

and Attitude of

Higher

Education

Students
Celik et al,, The Effects of Tirkiye — 84 0.090 HEIs  Self-efficacy Self-efficacy, = Sequential
(2021) the Flipped and Attitude Attitudes explanatory

Classroom Scale design
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Bintz et al.,
(2024)

Model on the
Laboratory
Self-Efficacy
and Attitude of
Higher
Education
Students
Components of
the flipped
classroom in
higher
education:
disentangling
flipping and
enrichment

Germany 413  0.024 HEIs

Achievement
Test

Learning
Success

Quasi-
experimental

Gondal et al.,
(2024)

Impact of the Pakistan 92 0.036 HEIs
flipped
classroom on
students’
academic
performance
and satisfaction
in Pharmacy
education: a
quasi-
experimental
study

Achievement
Test,
Satisfaction
Survey

Academic
performance,
satisfaction

Quasi-
experimental

Tsaietal,
(2016)

China,
Taiwan

How to solve 126 0.050 HEIs
students’
problems in a
flipped
classroom: a
quasi-
experimental

approach

Performance
assignments

Computing
skills

Quasi-
experimental

Kay et al.,
(2019)

A comparison Canada 103  0.044 HEIs
of

lecture-based,

active, and

flipped

classroom

teaching

approaches in

higher

education

Online
Quizzes,
Student
Learning
Experience
Survey

Active
learning

Convergent
parallel
design

Mengesha et
al,, (2024)

Assessing the 100  0.077 HEIs
effectiveness of

flipped

classroom

teaching-

learning

Ethiopia

method among
undergraduate
medical
students at
gondar
university,
college of

Online
instructional
materials
interactive
activities.

Academic
performance,
Student
engagement,
and
satisfaction

Quasi-
experimental
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medicine and
health sciences:

an
interventional
study
Aydin & Are flipped Tirkiye — 44 0.378 HEIs  Course Assignment  Quasi-
Demirer classrooms less success test, stress, experimental
(2022) stressful and The Academic
more Assignment achievement
successful? An Stress Scale
experimental
study on
college students
Kim (2018) Effects of Korea 57 0.149 HEIs  Vocabulary Flipped Quasi-
Flipped proficiency learning experimental
Learning on the tests
Learning of
English
Vocabulary
Angelini & Enhancing Spain 121 0276 HEIs  Students’ Ssimulation-  Quasi-
Garcia- students’ progress in based and experimental
Carbonell written written flipped
(2019) production in production instruction
English
through flipped
lessons and
simulations
Boyraz & Implementation Tiirkiye 90 0209 HEIs  Academic Impact of Quasi-
Ocak (2017) of flipped success and FCM experimental
education into retention of
Turkish EFL knowledge
teaching
context
Karaoglan The Effect of Tirkiye 119  0.353 HEIs  Achievement Impactof Quasi-
Yilmaz etal,  Structure in test FCM experimental
(2017) Flipped
Classroom
Designs for
Deep and
Surface
Learning
Approaches
Teng (2017) Flipping the Hong 90 0.335 HEIs  Academic Academic Quasi-
classroomand  Kong assessment performance  experimental
tertiary level and and
EFL students’ Questionnaire satisfaction
academic levels
performance
and satisfaction
Afzal & Flipped Pakistan 40 0.002 HEIs  The scores Impact of Quasi-
Masroor classroom clerkshiptest FCM experimental
(2019) model for
teaching
undergraduate
students in
radiology
Shaari et al., Investigating Malaysia 133 0.369 HEIs Improvement  Impact of Quasi-
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(2021)

Leis & Brown
(2018)

the impact of
flipped
classroom on
dual language
learners’
perceptions and
grammatical
performance
Flipped 0.287 HEIs
learning in an

EFL

environment:

Does the

teacher’s

experience

affect learning

outcomes?

Japan 38

in English
grammar

Composition-
writing
proficiency

FCM

Impact of
FCM

experimental

Quasi-
experimental

Sun & Wu
(2016)

Analysis of
Learning
Achievement
and Teacher—
Student
Interactions in
Flipped and
Conventional

China 181  0.00. HEIs

Classrooms

Teacher—
student
interaction
questionnaire,
learning
achievement

Impact of
FCM

Quasi-
experimental

Sadik &
Abdulmonem
(2021)

Saudi 46
Arabia

Improvement 0.044 HEIs
in student
performance
and perceptions
through a
flipped
anatomy
classroom:
shifting from
passive
traditional to
active blended

learning

Delivering
the anatomy
course

Impact of
FCM

Quasi-
experimental

Huang et al,
(2020)

Hava (2021)

Effects of a Taiwan 62 0.413 HEIs
quasi-
experimental
study of using
flipped
classroom
approach to
teach evidence-
based medicine
to medical
technology
students

The Impact of 0.006 HEIs
Digital

Citizenship

Instruction

through

Flipped

Classroom

Tiirkiye 147

Improve their
learning
efficiency,
Satisfaction
survey

Learning
performance,
self-regulated
learning,

Impact of
FCM

Impact of
FCM

Quasi-
experimental

Quasi-
experimental
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Model on
Various
~ Variables

*HEIs: Higher Education Institutions

The characteristics and results of the studies are presented in Table 2. According to
the analysis results, the effect size (d) was calculated as 0.167 and the standard error (se) was
0.035. p < 0.001 indicates that the calculated effect is statistically significant. The 95%

confidence interval is [0.097 - 0.238], indicating that the effect size is positive and small.

Table 3. Meta-analysis Results

Sample Effect Size Statistic Heterogeneity Pubézic;stwn
Esti B
o § stimat . Tau egg and
S s k N e se p %95 CI ) I2 Q p Mazumdar
3£ (d) p
:ﬂ’ ":5 3567 0.167 0.03 <.00 [0.097-0.238] 0.01 %722 78.226 <.001 0.077
& 2 5 1 8 4

According to the heterogeneity analysis, Tau? value was calculated as 0.018. The I?
value is 72.24%, indicating that the heterogeneity between the studies is high. The Q statistic
was found to be 78.226 and p < 0.001, indicating that the heterogeneity was statistically
significant. These results show that there are significant differences between the studies.

In terms of publication bias, the Begg and Mazumdar test result was calculated as p =
0.077. This value indicates that publication bias is not statistically significant but may be a
low-level effect. Overall, the findings of this meta-analysis suggest that there is a statistically
significant but small effect size between variables related to academic performance and a

high level of heterogeneity across studies.

d=0.167
[ FMC }—!>‘ AP J

Figure 2. Theoretical Model of Meta-Analysis

Table 4 presents the results of the subgroup analysis. In this analysis based on the
academic performance variable, 23 studies (k = 23) and a total of 3,567 participants were

examined. The effect size (d) for the intercept was 0.291 with a standard error (se) of 0.078.
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The corresponding p-value was 0.005, with a confidence interval (95% CI) of [0.066 - 0.372].
These values indicate that the cut-off point is significant.

The effect size calculated for the Affected by FCM group was -0.032 with a standard
error of 0.044. The corresponding p-value is 0.458 and the confidence interval lies between [-
0.119 - 0.054]. These values indicate that the effect size of this subgroup is not statistically
significant. In terms of heterogeneity statistics, the I? value was found to be 72.84%, which
indicates a high level of heterogeneity in the studies. The Q statistic was calculated as 77.830.

Table 4. Meta-analysis Results

Academic Sample Effect Size Statistic Heterogeneity
Performance
Subgroup k N Estimate se P %95 CI I2 Q
(d)
Intercept 0.291 0.078 0.005 [0.066 —-0.372] w7
Affected by 23 3567  -0.032 0.044 0458 [-0.119 -0.054] 84 77.830
FCM !

According to the Begg and Mazumdar test, p = 0.077 suggesting no evidence of
publication bias. The forest plot and funnel plot for the results are presented in the following

figures respectively.

Gomez-Te%edor etal., t3202[}) R 0.01[-0.04, 0.07]
Talan & Gulsecen, (2019) ; ] 0.51[0.33, 069
Samaila et al., (2024) i 0.07[-0.08, 0.22
Saglam & Arslan (2018) : 0.241-0.03, 0.51
g_em etal., (2021 . 0.09[-0.13, 0.31

intz et al., (2024 —— 0.02[-0.07,012
Gondal et al_, %20 4) — 0.04 [-0.17, 0.24
Tsai etal., (2016 - 0.05[-0.13, 0.23
Kay et al., (2019 — 0.04[-0.15, 0.24
Mengesha et al_, (2024) — 0.08[-0.12, 028
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Figure 3. Forest plot of academic performance results
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Figure 4. Funnel plot of academic performance result

Discussion
The flipped classroom model (FCM) has emerged as a pedagogical approach that
inverts the traditional teaching-learning process by delivering instructional content outside
the classroom, typically online, and using class time for interactive activities. This meta-
analysis examines the impact of FCM on student academic performance (AP) and students'
participation and satisfaction in tertiary education.
Impact on Academic Performance
Research Question 1 (RQ1) explores the impact of the flipped classroom model on
student academic performance in HEIs. The hypothesis (H1) posits that FCM significantly
increases academic performance. The overall effect size of 0.167 suggests a small but positive
impact of FCM on academic performance. This finding aligns with previous studies, such as
those by Bishop and Verleger (2013) and O’Flaherty and Phillips (2015), which highlight the
benefits of FCM in fostering deeper understanding and better retention of knowledge,
resulting in improved academic outcomes. Several factors may contribute to this effect. The
flipped model allows students to engage with learning materials at their own pace,
promoting better preparation for in-class activities. The interactive and collaborative nature

of in-class sessions fosters higher-order thinking skills, such as analysis and synthesis, which
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are crucial for academic success. Moreover, students have more opportunities for
individualized support from instructors during class time, which may help address specific
learning gaps. However, it is essential to note that the effect size, while positive, is relatively
modest. This could be due to variations in how FCM is implemented across different studies,
including differences in content delivery methods, the extent of in-class activities, and the
level of instructor support. Further research should explore these moderating factors to
understand better how to maximize the benefits of FCM on academic performance.

Impact on Participation and Satisfaction

Research Question 2 (RQ2) investigates the impact of FCM on students' participation
and satisfaction, with Hypothesis 2 (H2) suggesting that FCM significantly enhances these
aspects. The interactive and student-centered nature of FCM inherently encourages higher
levels of participation. By shifting passive learning to pre-class activities, class time is
utilized for discussions, problem-solving, and collaborative projects, which require active
student involvement. Studies like Abeysekera and Dawson (2015) have highlighted that
FCM can increase student engagement by providing a more dynamic and interactive
learning environment. This increased engagement often translates to higher satisfaction
levels, as students feel more involved and invested in their learning process. Moreover, the
autonomy and flexibility provided by FCM can cater to diverse learning preferences, further
enhancing satisfaction. Additionally, Chen et al. (2018) found that students in flipped
classrooms reported higher levels of engagement and satisfaction compared to those in
traditional settings. The active learning components of FCM, such as group work and
discussions, create a more dynamic and inclusive learning environment, which is conducive
to greater student involvement. The increased satisfaction can be attributed to the perceived
autonomy and control over learning that FCM provides. Students appreciate the flexibility to
learn at their own pace before class and the opportunity to clarify doubts and deepen their
understanding during in-class activities. Despite these positive outcomes, the success of FCM
in increasing participation and satisfaction may depend on several factors, including the
quality of pre-class materials, the design of in-class activities, and the overall course
structure. Instructors play a crucial role in facilitating effective FCM environments by
providing clear guidance and creating a supportive atmosphere that encourages active

participation.
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The overall effect size of 0.167, though moderate, indicates that FCM is an effective
instructional strategy in HEIs. It suggests that while the model may not drastically transform
academic outcomes, it contributes positively to both academic performance and the overall
learning experience. The integration of FCM can be particularly beneficial in courses that
require higher-order thinking skills and active participation. However, it is important to note
the variability in the implementation of FCM across different contexts and subjects, which
may account for the variation in effect sizes observed in the meta-analysis. Factors such as
the nature of the course content, the instructors” expertise in facilitating active learning, and
the students' readiness to adapt to this model play significant roles in determining the
effectiveness of FCM.

Conclusion

The findings of this meta-analysis indicate that the Flipped Classroom Model has a
positive impact on academic performance, student participation, and satisfaction in HEIs.
While the overall effect size for academic performance (d = 0.167) is modest, it suggests that
FCM can contribute to improved learning outcomes when implemented effectively.
Furthermore, by emphasizing active learning, FCM fosters higher levels of student
engagement and satisfaction. The results underscore the importance of contextual factors in
shaping the effectiveness of FCM. Future research should aim to pinpoint the specific
elements of FCM that most significantly influence academic performance, participation, and
satisfaction, as well as explore long-term effects through longitudinal studies. By doing so,
educators can maximize the potential of FCM to enhance student learning experiences in
HEIs.
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