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ABSTRACT: This study aims to examine the effect of the flipped learning approach on academic achievement
through meta-analysis method. The study consists of the published articles in scientific journals, master's and doctoral
theses which have the necessary statistical data. The studies were obtained from various databases such as
“EBSCOhost, ProQuest, JSTOR, Google Scholar, Turkish Academic Network and Information Center (TUBITAK
ULAKBIM) Social Sciences Database, Turkish Council of Higher Education National Thesis Center and ERIC” by
using keywords such as “flipped classroom”, “flipped learning”, “academic achievement”. Within the scope of
inclusion criteria, 55 studies were obtained. The data set was determined as 80 since the effect of the flipped learning
approach on academic achievement was analyzed separately for each course in some studies. The results of the study
reveal that there is a positive effect of the flipped learning approach on academic achievement compared to traditional
learning approach. Besides, there is not a significant difference according to the implementation period. The effect of
flipped learning on academic achievement is higher in small groups, and there is a significant difference between the
groups according to being national/international.
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OZ: Bu arastirmada ters-yiiz edilmis 6grenme yaklasiminm akademik basariya etkisinin meta-analiz yontemiyle
incelemesi amaglanmigtir. Bu amag¢ dogrultusunda “ters-yiiz edilmis Ogretim”, “ters-yiiz edilmis 6grenme”,
“akademik basar1” gibi anahtar kelimeler kullanilarak EBSCOhost, ProQuest, JSTOR, Google Akademik, TUBITAK
ULAKBIM Sosyal Bilimler Veri Tabani, YOK Tez ve ERIC arama motorlar1 aracilifryla ilgili tez ve makaleler elde
edilmistir. Dahil edilme 6lgiitleri kapsaminda 55 ¢aligmaya ulasilmistir. Bazi ¢alismalarda ters-yiiz edilmis 6grenme
yaklagimimnin akademik basariya etkisi her bir ders i¢in ayri ayr1 hesaplandigi igin veri seti 80 olarak belirlenmistir.
Arastirmanin sonuglarina gore, ters-yiiz edilmis 6grenme yaklasgiminin akademik basar tizerinde pozitif yonde bir
etkisi oldugu; ters-yiiz edilmis 6grenme yaklagiminin akademik basari tizerindeki etkisinin uygulama siiresine gore
degismedigi; ters-yiz edilmis 6grenme yaklasiminin akademik basari tizerindeki etkisinin kiiciikk gruplarda daha
yitksek oldugu ve ¢aligmalarin ulusal/uluslararasi olma durumuna gore gruplar arasinda anlamlt bir farklilik oldugu
sonuglarina ulasilmisgtir.

Anahtar Sozciikler: Ters-yiiz edilmis sinif, ters-yiiz edilmis 6grenme, meta-analiz, akademik basari
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1. INTRODUCTION

Today, with the scientific and technological advancement, teaching and learning
environments have started to change and evolve. Notably, the increasing use of smart devices
and the internet have accelerated the integration of multi-media tools in educational
environments. In line with technology and science, changing needs of learners, differentiation in
instructional designs and growing opportunities form a basis for new teaching approaches to
putting into practice. Flipped learning (or inverted), one of these approaches, has emerged as a
new alternative to the traditional learning environment. Flipped learning is defined as a
pedagogical approach that direct instruction moves out of the class via technology and internet
(e.g. videos, podcasts, online blogs or available online materials.) while in-class time includes
practice and collaborative activities which promote active learning (Abeysekera & Dawson,
2015; Arnold-Garza, 2014; Bergmans & Sams, 2012; Bishop & Vergler, 2013; Enfield, 2013).
Similarly, Lage, Platt & Treglia (2000) defines flipped learning as “inverting the classroom
means that have traditionally taken place inside the classroom now take place outside the
classroom and vice versa” (p. 32).

The origin of the flipped learning refers to Jonathan Bergmann & Aaron Sams, two
chemistry teachers from Colorado, who used recorded lectures to provide instruction to
secondary students who were missing classes (Bergman & Sams, 2012). There is no single form
for flipped learning, but the term generally refers to a class design which provides pre-recorded
lectures followed by in-class practice as a standard model that student gets exposed to five to
seven minutes of lectures and do online quizzes and activities to test themselves before coming
to the class (Educause, 2012). By moving the lecture time out of the class, class-time is freed for
hands-on learning, individualised instruction, group collaboration and a remedial session with
the teacher (Webb & Doman, 2016). Students work on activities and put their knowledge into
practice (Salimi & Yousefzadeh, 2015). In the flipped learning approach, teachers might use
“just-in-time teaching” to adjust their instruction according to web-based quizzes and questions
that are done by students before class (Berett, 2012). With all these features, teachers and
students collaborate in order to master the topic, concepts, and other areas of learner weakness
(Harris, Harris, Reed & Zelihic, 2016).

The flipped learning model is generally categorised under the concept of hybrid or
blended learning, which utilises problem-based and active learning techniques and new
technologies to engage students (Arnold-Gaza, 2014). For example, Staker & Horn (2012)
categorise flipped learning model under rotation models in blended learning models. According
to the flipped learning rotation model, “in a course or a subject (e.g. Math), students rotate on a
fixed schedule between face-to-face teacher-guided practice on a school day and online delivery
of content of the same subject from a remote location (often home) after school.” (p, 10).
Teaching in flipped learning approach requires students to make pre-class preparation by
watching recorded lectures, while in-class time spared for discussion, problem-solving activities
and group-based activities related to the topic (Tune, Sturek & Basil, 2013; Pierce & Fox,
2012). The activities, such as group-based and problem-based activities, used in flipped
classroom model are generally related to active learning which is considered to stem from
constructivism (Abeysekera & Dawson, 2015; Arnold-Gaza, 2014; Bishop & Vergleher, 2013).
It uniquely combines two incompatible learning theories by adopting active and problem-based
learning activities founded on constructivism and instructional lectures which stem from the
direct instruction method founded on the behaviourist approach (Bishop & Vergleher, 2013).

Beside inverting instruction time and instruction tools, the flipped learning approach has
changed the role of teachers and students (Educause, 2012; Harris et al., 2016). In a traditional
classroom setting, teachers are considered as “sage on the stage” (Baker, 2000) who transmit
knowledge and students are passive listeners whereas in a flipped classroom teacher serve as
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coaches, guides on the sides or subject matter experts contributing the learning process by
collaborating with students (Educause, 2012; Harris et. al. 2016). In a traditional classroom
environment, students must follow what is being said by the teacher (Zhonggen & Wang, 2016).
They focus on the delivery of the teacher and cannot stop reflect upon what the teacher says and
may miss the significant points while trying to transcribe the words (Educause, 2012).
According to Sankoff (2014) traditional lectures often lead waste of precious resources and fail
to make use of instructors’ experience, knowledge, and abilities by making him deliver the same
information to the different groups. In such traditional environments, students often shy away
from speaking up and asking for clarification while teachers are expected to fill students with
knowledge (Harris et al., 2016). Other from that, teachers can not explore the deficiencies of
students until the assignment is handed out, or the assessment is done (Dove & Dove, 2015).

On the other hand, flipped learning approach is reported to have many advantages for
students and teachers in the literature. Fulton (2012) listed advantages of flipped learning as; (1)
students learn at their own pace and style, (2) allows efficient use of class time, (3) allows group
discussion and peer instruction, (4) motivates teachers for professional development. Besides,
as related studies suggest, flipped classroom gives more responsibility to students for learning
(Educause, 2012), which increases in the awareness of metacognition (Yildiz & Kiyici, 2016).
In addition, flipped learning approach is found to increase the motivation level of the students
(Bhagat, Chang & Chang, 2016; Chao, Chen & Chuang, 2015), their self-efficacy (Kurt, 2017
Thai, Wever & Valcke, 2017), conceptual understanding (Olakanmi, 2017), attitudes towards
learning (Chao, Chang & Chuang, 2015). In a flipped learning environment, the students turn
into an active learner who participates in higher-level critical thinking, interactive and problem-
solving activities and engage deep learning by using metacognition (Brame, 2013; Sharpe,
2016). For instance, in a study done by Tarazi (2016) students exposed to inverted teaching
engaged in deep learning and showed a higher level of motivation. As another advantage, in a
flipped context, students engage the lower level of cognitive work outside the classroom, and
the higher level of cognitive work in the classroom (Sharpe, 2016), “where they have the
support of the peers and instructors” (Brame, 2013, p. 1).

Concerning academic achievement, the flipped learning approach and traditional learning
approach have been subject to many types of research. Based on the post-test scores, while
some research suggests there is a meaningful difference in favour of flipped learning (Aljeser,
2007; Aydin, 2016; Sickle, 2016; Sun & Wu, 2016; Turan, 2015; Webb & Doman, 2016; Salimi
& Yousefzadeh, 2015; Zhonggen & Wang, 2016), some others say that there is no significant
difference between flipped and traditional approach (Bishop, 2013; Brooks, 2014; Cashin, 2016;
Clark, 2013; Crowford, 2017; Dixon, 2017; Faretta, 2016; Fraga & Harmon, 2017; Howell,
2013; Johnson, 2012; Montgomery, 2015; Overmyer, 2014; Saunders, 2014; Sharpe, 2016;
Smith, 2016; Winter, 2013; Yavuz, 2016). In other words, all these studies suggest that there is
no consensus on whether the flipped learning approach is significantly effective or not over the
traditional approach. Either complex nature of social sciences and educational research or the
presence of many threats, which are hard to remove and affect the internal validity of the
experimental studies, might be the reasons for this contradiction (Ustiin & Eryilmaz, 2014).
Besides, Davies (2000) suggests that a single experiment has situation-specific limitations such
as time, sample and context. In this regard, meta-analysis studies, which are utilised to bring
together the findings of different research results on the same topic coherently and consistently
to expand the sample and obtain reliable results, are seen crucial (Cohen, Manion & Morison,
2011; Dempfle, 2006; Petiti, 2000).

In the literature review, there is only one meta-analysis study regarding the flipped
learning approach and academic achievement (Hew & Lo, 2018). In their meta-analysis study,
Hew & Lo (2018) focused on 28 studies, published between the years of 2012 and 2017,
regarding the flipped learning approach and health care professional learners’ achievement. The

e-ISSN: 2536-4758 http://www.efdergi.hacettepe.edu.tr/



The Effect of Flipped Learning Approach on Academic Achievement: A Meta-Analysis Study 711

researchers found out that the flipped learning approach has a significant effect on student
achievement. Nevertheless, the study conducted by Hew and Lo (2018) differs from our study in
terms of scope, moderator variables, and inclusion criteria. In their study, Hew and Lo (2018)
included studies conducted with health professionals (medical students or learners) and
examined 28 studies in terms of a) student initial equivalence, b) instructor equivalence, c)
research design, d) types of students; e) pre-class component of flipped classroom and f) in-
class component of flipped classroom. In our study, the moderator variables determined as; a)
educational level, b) implementation period, c) sample size, d) practitioner and e) being national
or international. For these reasons, it is considered a need to conduct a meta-analysis including
national and international studies in order to reveal the effect of the flipped learning approach
regarding the mentioned moderator variables on academic achievement. By bringing together
the findings of the studies conducted with different groups, durations, implementors, places, and
sample sizes, this study is expected to contribute to the literature by producing scientific proof
concerning the effect of flipped learning approach on academic achievement.

Consequently, the purpose of this research is to find out the effect of the flipped learning
approach on students’ academic achievement in comparison to traditional learning approach by
using meta-analysis method. Thus, the current study is seeking the answers to the following
guestions:

1) What is the effect of the flipped learning approach on students’ academic achievement?

2) Does the effect of the flipped learning approach on academic achievement differ
according to educational level?

3) Does the effect of the flipped learning approach on academic achievement differ
according to the implementation period?

4) Does the effect of the flipped learning approach on academic achievement differ
according to sample size?

5) Does the effect of the flipped learning approach on academic achievement differ
according to the practitioner?

6) Does the effect of the flipped learning approach on academic achievement differ
according to being national/international?

2. METHOD
2.1. Research Model

A meta-analysis method was used to examine the effect of the flipped learning approach
on academic achievement in this study. Meta-analysis, which is the analysis of other analyses
(Cohen et al., 2007), is a statistical method used to gather the findings of different researches on
the same topic and to obtain more accurate and reliable results by expanding the sample
(Dempfle, 2006; Petitti, 2000).

2.2. Data Collection

The studies included in this meta-analysis consist of the published articles in scientific journals,
master's and doctoral theses which have the necessary statistical data. The studies were obtained
from various databases such as “EBSCOhost, ProQuest, JSTOR, Google Scholar, ERIC,
Turkish Academic Network and Information Center (TUBITAK ULAKBIM) Social Sciences
Database and Turkish Council of Higher Education National Thesis Center” by using keywords
such as “flipped classroom, flipped learning, academic achievement” and their Turkish
equivalents. First of all, the abstract sections of the studies were read, and the same copies were
eliminated. After the first phase, 365 studies were taken to be analysed. Four thesis could not be
reached due to the restrictions on them. Articles and thesis which are not suitable for the
research problem (n=258), and do not meet the inclusion criteria (n=51) were eliminated. If the
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same study is published both as a thesis and an article, only the theses are taken into the scope
of the study (n=1) since they contain more detailed information compared to the articles. Thus,
there are 55 studies remained. The data set was determined as 80 since the effect of the flipped
learning approach on academic achievement were analysed separately for each course in some
studies. For instance, in their study, Salimi & Yousefzadeh (2015) analysed the effect of the
flipped learning approach on English, Arabic, math, science and geography class separately.
Therefore, there are five different effect sizes in a single study. A diagram showing the process
of the literature review is shown below.

Thesis Center)

Database search (EBSCOhost, ProQuest, JSTOR, Google Scholar, ERIC, TUBITAK
ULAKBIM Social Sciences Database and Turkish Council of Higher Education National

J

Literature Review

Remaning studies after the same studies were eliminated (n=365)

J

Inclusion Criteria

Inclusion criteria;

e Studies should be the published articles in scientific journals, master's or doctoral
theses which are written either in English or Turkish.
Studies should be designed as experimental models.
The participants in the experimental group should be applied flipped learning
approach, whereas the participants in the control group should be applied
traditional learning approach.

e Standard deviations, arithmetic means, and the number of the participants regarding
the the control and the experimental groups should be identified.

J

Relevant studies
(n=106)

Relevance

J

Included studies
(n=55)

Inclusion

=

Excluded studies and reasons for exclusion (n=51)

e The study is not a study on academic
achievement.
The study does not have a control group.
The study does not include standart deviations
or arithmetic means.

e Traditional teaching was not applied in the
control group.

e The number of the participants was not given.

Figure 1: Diagram showing the process of literature review

2.2.1. Inclusion criteria

The following criteria were taken into consideration for the studies included in this study:

e Studies should be the published articles in scientific journals, master's or doctoral theses
which are written either in English or Turkish.
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e Studies should be designed as experimental models.

o The participants in the experimental group should be applied flipped learning approach,
whereas the participants in the control group should be applied traditional learning
approach.

e Standard deviations, arithmetic means, and the number of participants regarding the
control and the experimental groups should be identified.

2.3. Coding of Data

In the process of coding data, a coding form was developed by the researchers in order to
determine whether or not the studies conform to the meta-analysis inclusion criteria and to make
comparisons between studies. The coding form includes the name of the study, the location of
the study, application period of the study, practitioners who conducted the application, sample
size, standard deviations, arithmetic means, and the number of the participants regarding the
control and the experimental groups. Coding of data was carried out by the researchers
independently. Besides, randomly selected 11 studies were asked to be coded by another
research assistant who was continuing his PhD in educational sciences. The reliability
coefficient among the coders was calculated by using Miles and Huberman's (1994) reliability
formula. As a result of the calculations, the reliability coefficient between the first researcher
and the research assistant was found as 93%, the reliability coefficient between the second
researcher and the research assistant was found as 92% and the reliability coefficient between
the researchers was found as 99%. According to Miles and Huberman’s (1994) reliability
formula, the present study was reliable since the reliability coefficients were more than 70%.
The content which the coders had not agreed on was then discussed till they reached an
agreement.

2.4. Data Analysis

In the study, the effect sizes of all studies and the common effect size were calculated
using Comprehensive Meta-Analysis (CMA 2.2) statistical package program. Specific
classifications are used when interpreting the effect sizes obtained from the meta-analysis.
According to Cohen et al. (2007, p. 521), the classification of effect size is as follows:

« 0-0.20 = weak effect

+ 0.21-0.50 = modest effect

« 0.51-1.00 = moderate effect
. >1.00 = strong effect

Before calculating the effect sizes in the meta-analysis, it is decided whether to use a
fixed effects model or random effects model. In the fixed effects model, it is assumed that all
the factors that influence the effect size are the same in all studies (Borenstein, Hedges, Higgins
& Rothstein, 2013). However, in the random effects model, it is assumed that the effect sizes
differ from study to study (Ellis, 2010). Which of these models to be used in the meta-analysis
is decided by determining whether the effect sizes are homogeneous or not (Pigott, 2012). If the
effect sizes are distributed homogeneously, the fixed effects model is used; if the effect sizes are
heterogeneously distributed, then the random effects model is used (Borenstein, Hedges,
Higgins & Rothstein, 2009).
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3. FINDINGS

3.1. Findings Regarding the Research Question: “What is the effect of the flipped
learning approach on students’ academic achievement?”

In order to calculate the effect sizes of the studies, the effect model to be used should be
determined. First, homogeneity of the studies should be tested with a fixed effects model.
Findings regarding the homogeneity of the studies with fixed effects model and the overall
effect size are given in Table 1 below.

Table 1: Findings regarding the effect size according to the fixed effects model

Effect size at 95%
Confidence Interval
ES (df) Qp X2 SE 12 ESwmin _ ESmax
406 79 434.834 100.749 .029 81.832 .350 462

Homogeneity value of the studies included in the study was found as Q = 434.834
according to the fixed effects model. The critical value obtained from the chi-square table at
95% significant level with 79 degrees of freedom is 100.749. Q statistical value was found to
exceed the critical value of the chi-square distribution with 79 degrees of freedom (for df=79,
X® 0es = 100.749). Accordingly, it shows that the study has a heterogeneous distribution.
Similarly, a high I value indicates that the distribution is heterogeneous. Therefore, it is not
possible that there is only one true effect underlying the value of effect size. In this case, the
random effects model was preferred to be used in the study by the researchers.

Table 2: Findings regarding the effect size according to the random effects model

Effect size at 95%

Confidence Interval
ES n SE Z D ESwmin _ ESmax
.566 80 .071 8.017 .000 428 .705

According to the results of the analysis through random effects model, the effect sizes of
the studies were found as .428 for the lower limit of the 95% confidence interval, .705 for the
upper limit of the 95% confidence interval and .566 for the average value of the effect size.
According to Cohen et al. (2007), this value has a moderate effect. Besides, a positive value of
the effect size indicates that the implication effect is in favour of the experimental group.
Therefore, the effect of the flipped learning approach on academic achievement is more
effective than the traditional learning approach.

The forest plot of the studies demonstrating the distribution of effect size values
calculated by the random effects model is shown in Figure 2.
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Figure 2: Forest plot demonstrating the distribution of effect size values

In the forest plot, black squares show the effect size of the study and the horizontal lines
passing through the squares indicate the confidence interval for the study. The longer the
horizontal line, the larger the confidence interval. According to the forest plot, while the largest
confidence interval belongs to Topalak (2016), the smallest belongs to Overmyer (2014). The
other studies have similar values of weight percentages in this analysis.

The diamond shape at the end of the plot shows the overall effect size for all studies.
The vertical line at an effect size=0 shows the line of no effect (Akobeng, 2005; Ried, 2006). If
the shape is not on the line of no effect, it means there is a significant difference between the
two groups. If an effect size is found to be positive, it means that the performance is in favour of
the experimental group (Wolf, 1986, p. 26). According to forest plot, the smallest effect size
value is -2.314 and the highest effect size value is 7.824. While 67 studies have positive effect

e-ISSN: 2536-4758 http://lwww.efdergi.hacettepe.edu.tr/



716 Ibrahim Karagdl, Emrullah Esen

sizes, 13 studies have negative effect sizes. Consequently, the flipped learning approach
implemented in 67 studies has a significant effect in favour of the experimental group.

One of the most significant problems in meta-analysis studies is that the studies included
in the meta-analysis may be biased (Sarier, 2016). To demonstrate that there is no publication
bias, it must be calculated that how many missing studies should be included in the analysis to
make the effect size statistically insignificant (Borenstein et al., 2009). "Classic Fail-Safe N"
analysis was conducted to investigate publication bias in the study. The results of the analysis
are shown in Table 3 below.

Table 3. Classic Fail-Safe N Analysis

z value 16.63
p value .00
Alpha .05

Z for alpha 1.96
N 80
p>number of missing studies 5783

As shown in Table 3, the p value is smaller than the alpha value, which is regarded as a
demonstration that the study is reliable (Borenstein et al., 2013). According to the classic fail-
safe N analysis, the number of missing studies that would bring p value to >alpha=0.05 is 5783.
Given a large number of studies, the analysis results are reliable and there is no publication bias.
In addition to this analysis, it can be interpreted whether or not there is publication bias using
the Funnel Plot given in Figure 3.

Funnel Plot of Standard Error by Hedges's g

0,0

0,2

0,4

0,6

Standard Error

0,8

10

Hedges's g

Figure 3: Funnel plot demonstrating the effect size of the studies

Figure 3 shows the distribution of the studies included in the study. As the graph shows,
the studies seem symmetrical, and there is no asymmetric distribution which means there is no
publication bias. Because, in cases where there is publication bias, the distribution is
asymmetric and skewed in the funnel graph (Ustiin & Eryilmaz, 2014).
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3.2. Findings Regarding the Research Question: “Does the effect of the flipped
learning approach on academic achievement differ according to educational
level?”

Findings regarding whether the effect size differs according to educational level are
shown in Table 4.

Table 4: Findings regarding the effect size according to educational level
Effect Size at 95%

Variable Qs p n ES Confidence Interval SE
ESMm ESMM

Educational Level 1.100 .577

Elementary School 15 .653 .345 961 157

High School 21 448 176 721 139

University 44 .594 401 .786 .098

It is found that critical value obtained from the chi-square table at 95% significant level
with two degrees of freedom is 5.991. The homogeneity value among the groups according to
educational level is (Qg) 1.100. Since Q value is smaller than the critical value obtained from
the chi-square table at 95% significant level with two degrees of freedom, there is not a
statistically significant difference among the groups according to educational level.

3.3. Findings Regarding the Research Question: “Does the effect of the flipped
learning approach on academic achievement differ according to the
implementation period?”

Findings regarding whether the effect size differs according to the implementation period
are shown in Table 5.

Table 5: Findings regarding the effect size according to the implementation period
Effect Size at 95%

Variable Qs p n ES Confidence Interval SE
ESMm ESMM

Implementation Period 2.206 531

1-4 weeks 14 .692 .360 1.024 170

5-8 weeks 38 .582 371 .793 .108

9 or more weeks 20 410 135 .685 .140

Unspecified 8 707 .268 1.146  .224

It is found that critical value obtained from the chi-square table at 95% significant level
with three degrees of freedom is 7.815. The homogeneity value among the groups according to
the implementation period is (Qg) 2.206. Since Q value is smaller than the critical value
obtained from the chi-square table at 95% significant level with three degrees of freedom, there
is not a statistically significant difference among the groups according to the implementation
period.

3.4. Findings Regarding the Research Question: “Does the effect of the flipped
learning approach on academic achievement differ according to sample size?”

Findings regarding whether the effect size differs according to sample size are shown in
Table 6.
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Table 6: Findings regarding the effect size according to sample size
Effect Size at 95%

Variable Qs p n ES Confidence Interval SE
ESMm ESMM

Sample Size 9.145 .01

1-30 participants 11 1.056 578 1535 244

31-60 participants 39 .668 474 .862 .099

61 or more participants 30 .358 155 561 104

It is found that critical value obtained from the chi-square table at 95% significant level
with two degrees of freedom is 5.991. The homogeneity value among the groups according to
sample size is (Qg) 9.145. Since Q value is larger than the critical value obtained from the chi-
square table at 95% significant level with two degrees of freedom, there is a statistically
significant difference among the groups according to sample size. Accordingly, it proves that
the effect of the flipped learning approach on academic achievement is higher in small groups
than in large groups.

3.5. Findings Regarding the Research Question: “Does the effect of the flipped
learning approach on academic achievement differ according to the practitioner?”

Findings regarding whether the effect size differs according to the practitioner are shown
in Table 7.

Table 7: Findings regarding the effect size according to the practitioner
Effect Size at 95%

Variable Qs p n ES Confidence Interval SE
ESMm ESMM

Practitioner 1.686 .640

Researcher 28 .568 317 .820 129

Teacher 34 .565 .358 172 .106

Researcher/Teacher 8 .793 .352 1.233 225

Unspecified 10 404 .017 792 .198

It is found that critical value obtained from the chi-square table at 95% significant level
with three degrees of freedom is 7.815. The homogeneity value among the groups according to
the practitioner is (Qg) 1.686. Since Q value is smaller than the critical value obtained from the
chi-square table at 95% significant level with three degrees of freedom, there is not a
statistically significant difference among the groups according to the practitioner.

3.6. Findings Regarding the Research Question: “Does the effect of the flipped
learning approach on academic achievement differ according to being
national/international?”

Findings regarding whether the effect size differs according to being
national/international are shown in Table 8.

Table 8: Findings regarding the effect size according to being national/international

Effect Size at 95%
Variable Qs p n ES Confidence Interval SE
ESmin ESmax
13.265 .000
National 26 .946 .700 1192 126
International 54 .408 .256 .560 .078

It is found that critical value obtained from the chi-square table at 95% significant level
with one degree of freedom is 3.841. The homogeneity value among the groups according to
being national/international is (Qg) 13.265. Since Q value is larger than the critical value
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obtained from the chi-square table at 95% significant level with one degree of freedom, there is
a statistically significant difference among the groups according to being national/international.
Accordingly, it proves that the effect of the flipped learning approach on academic achievement
is higher in national studies than in international studies.

In order to unveil the reasons for this difference, it is necessary to determine from which
perspectives national studies differ from international studies. In this respect, studies included in
the meta-analysis were examined in terms of the implementation period and sample size
according to being national or international. First, descriptive statistics of the implementation
period of the flipped learning approach according to whether studies are national or
international are given in Table 8a.

Table 8a: Descriptive statistics of the implementation period according to being
national/international

Implementation Period 1-4 weeks 5-8 weeks 9 or more weeks

f % f % f %
National 10 38.4 13 50.0 3 115
International 4 7.4 25 46.3 17 315
Total 14 38 20

Table 8a shows that the number of the studies of which implementation period
corresponds to the time interval of 5-8 weeks is high in number (38). It draws attention that
national studies (38.4%) corresponding to the time interval of 1-4 weeks are more than
international ones (7.4%), and the studies corresponding to the time interval of 9 or more weeks
are seen to be high in number in international studies. The frequency distribution of 8 studies
(14.8%) that did not report the implementation period was excluded from Table 8a. As another
factor that may influence the effect size, the sample sizes of the experimental groups are
determined. Descriptive statistics of the sample size of the experimental group according to
whether studies are national or international are given in Table 8b.

Table 8b: Descriptive statistics of the sample size according to being national/international

Sample Size 1-30 participants 31-60 participants 61 or more participants
F % f % f %

National 9 34.6 12 46.1 5 19.2

International 2 3.7 27 50.0 25 46.3

Total 11 39 30

As shown in the table 8b, the number of the studies whose sample size is between 31-60, is
higher in number (39) compared to the others. It is noteworthy that national studies with a
sample size of 1-30 (34.6%) are more than international ones (3.7%). Moreover, international
studies with a sample size of 61 or more participants (46.3%) are seen to be high in number than
national ones (19.2%) in the groups.

4. RESULTS and DISCUSSION

This study aims to examine the effect of the flipped learning approach on academic
achievement through meta-analysis method. Within the scope of the first research question,
which examines the effect of flipped learning on students’ academic, 80 datasets were included
in the meta-analysis. The homogeneity value of the studies (Q = 434.834) included in the study
exceeds the critical value of the chi-square distribution with 79 degrees of freedom (for df=79,
X? (0.95)=100.749). Therefore, the random effects model was preferred to calculate the effect
size of the studies. According to the results of the analysis through random effects model,
general effect sizes of the studies were found as .566, which has moderate effect according to
the classification by Cohen et al. (2007). Therefore, it is concluded that the effect of the flipped
learning approach on academic achievement is more effective than traditional learning
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approach. Similarly, in a meta-analysis study by Hew & Lo (2018), which examines the effect
of flipped learning in health profession on student learning, it is found a significant effect in
favour of flipped learning for health professionals’ education (SMD = 0.33, 95% CI 0.21-0.46,
p <.001).

There can be various variables that can affect academic achievement in flipped context.
For example, it is reported that, in a flipped learning environment, students take more
responsibility (Educause, 2012), learn at their own pace and style (Fulton, 2012), participate in
interactive and problem-solving activities as active learners (Sharpe, 2016), and show higher
level of motivation (Tarazi, 2016. Additionally, such an environment causes an increase in
students’ awareness of metacognition (Yildiz & Kiyici, 2016) and their conceptual
understanding (Renfro, 2014) allowing group discussion and peer instruction (Fulton, 2012).
Furthermore, teachers use “just-in-time teaching” to adjust their instruction according to
questions and web-based quizzes done by students before class (Berett, 2012). These benefits
and characteristics of flipped learning approach might be the reason that leads a better academic
achievement.

The second research question is “Does the effect of the flipped learning approach on
academic achievement differ according to educational level?” When the effect sizes of
educational level of students are compared, it is seen that the highest effect size value belongs to
elementary school level (ES=.653) and the lowest effect size value belongs to high school level
(ES=.448). Besides, homogeneity value among the groups (QB=1.100) is smaller than the
critical value obtained from the chi-square table at 95% significant level with two degrees of
freedom (for df=2, X? (0.95)=5.991). Therefore, it is concluded that there is not a statistically
significant difference among the groups according to educational level.

The third research question is: “Does the effect of the flipped learning approach on
academic achievement differ according to the implementation period?” When the effect sizes of
implementation periods are compared, it is seen that effect size is .692 for 1-4 weeks, .582 for 5-
8 weeks, and .410 for 9 or more weeks. The homogeneity value among the groups (QB= 2.206)
is smaller than the critical value obtained from the chi-square table at 95% significant level with
three degrees of freedom (for df=3, X? (0.95)=7.815). Therefore, it is concluded that there is not
a statistically significant difference among the groups according to the implementation period.
Even though there is not a significant difference among the groups, after four weeks, as the
implementation period of the flipped learning approach lengthens, the effect size reduces.

The fourth research question is: “Does the effect of the flipped learning approach on
academic achievement differ according to sample size?” When the effect sizes of sample sizes
are compared, the highest effect size value belongs to groups with a sample size of 1-30
(ES=1.056) and the lowest effect size value belongs to groups with a sample size of 61 or more
participants (ES=.358). Since the homogeneity value among the groups (QB=9.145) is larger
than the critical value obtained from the chi-square table at 95% significant level with two
degrees of freedom (for df=2, X? (0.95)=5.991), there is a statistically significant difference
among the groups according to sample size. Therefore, it can be concluded that the effect of
flipped learning on academic achievement is higher in small groups than in large groups. That
is, as the groups get larger, the effect size reduces. Based on the findings, it can be inferred that
implementations are more successful in small groups than in large groups because small groups
may facilitate the implementation of flipped learning approach and help teachers have control
over classroom easily. In this regard, it is reported by other researchers that teaching is more
effective and students are more successful in small classes (Burgaz, 2002; McGiverin, Gilman
& Tillitski, 1989; Nye, Hedges & Konstantopoulos, 2000; Resnick & Zurawsky, 2003).
Moreover, teachers indicated that smaller classes have many advantages than larger classes, and
their experiences are better in smaller classes especially in terms of individualisation (Shapson,

e-ISSN: 2536-4758 http://www.efdergi.hacettepe.edu.tr/



The Effect of Flipped Learning Approach on Academic Achievement: A Meta-Analysis Study 721

Wright, Eason & Fitzgerald, 1980, p. 149). In a meta-analysis study by McGiverin, Gilman &
Tillitski (1989), it is found that primary school students who studied in small classes for three
years are more successful than their peers who studied in crowded classes. Finn, Pannozzo &
Achilles (2003) also pointed out that small classes increase students’ academic performance and
help enhance students’ engagement in the classroom.

The fifth research question is: “Does the effect of the flipped learning approach on
academic achievement differ according to the practitioner?” In terms of researchers, teachers
and researchers/teachers as practitioners, the effect size of the studies is found respectively .568,
.565 and .793. The homogeneity value among the groups (QB=1.686) is smaller than the critical
value obtained from the chi-square table at 95% significant level with three degrees of freedom
(for df=3, X? (0.95)=7.815). Therefore, it is concluded that there is not a statistically significant
difference among the groups according to the practitioner.

The sixth research question is: “Does the effect of the flipped learning approach on
academic achievement differ according to being national/international?” When the effect sizes
of studies are compared in terms of being national/international, it is seen that effect size is .946
for national studies and .408 for international studies. The homogeneity value between the
groups (QB=13.265) is larger than the critical value obtained from the chi-square table at 95%
significant level with one degree of freedom (for df=1, X? (0.95)=3.841). There is a statistically
significant difference between the groups according to being national/international. Therefore, it
inferred that the effect of the flipped classroom on academic achievement is higher in national
studies than in international studies. In order to unveil the reasons for this difference, national
and international studies were examined in terms of the implementation period and sample size.
It is seen that national studies (38.4%) corresponding to the time interval of 1-4 weeks are more
than international ones (7.4%), and the studies corresponding to the time interval of 9 or more
weeks are seen to be high in number in international studies. Besides, national studies with a
sample size of 1-30 (34.6%) are more than international ones (3.7%), and international studies
are high in number than national ones in the groups with a sample size of 61 or more
participants. As stated above, the effect sizes are high when the implementation is carried out
with small groups (1-30) and the implementation period lasts between 1-4 weeks. Therefore, the
higher effect size in the national studies might stem from the fact that these studies were carried
out with small groups and their implementation period lasted between 1-4 weeks.

According to the results of the study, flipped learning approach is more effective at the
elementary school level as educational level; between 1-4 weeks as implementation period and
between 1-30 participants as the sample size for increasing the academic achievement of
students. Besides, flipped learning approach is less effective at the high school level as
educational level; over 9 weeks as implementation period and over 31 participants as the sample
size in terms of the academic achievement of students. Considering the results obtained in the
study, the following implications can be made:

o Flipped learning approach is found to be more effective between 1-30 participants as
sample size. Thus, the flipped learning approach should be used more in classes with 30
students or less in order to enhance students’ performance.

e |t is concluded that after four weeks, as the implementation period of the flipped
learning approach lengthens, the effect size reduces. It can be recommended that the
effect of the implementation period should be researched in a detailed way for further
studies.

e This study examines the effect of flipped learning on only academic achievement. The
effect of flipped learning on factors such as attitude, self-efficacy, and motivation can
be analysed through meta-analysis for further studies.
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e When the effect size of the flipped learning approach on students’ academic
achievement is examined, it is found that there is a significant difference according to
being national/international. The effect size is higher in national studies than
international ones. The reasons for this result can be more deeply investigated.

5. REFERENCES

(* marked references are the studies that are included in the meta-analysis)

Abeysekera, L., & Dawson, P. (2014) Motivation and cognitive load in the flipped classroom: definition, rationale
and a call for research. Higher Education Research & Development, 34(1), 1-14.

*Aidinopoulou, V., & Sampson, D. G. (2017). An action research study from implementing the flipped classroom
model in primary school history teaching and learning. Journal of Educational Technology & Society, 20(1),
237.

*Akgiin, M., & Atici, B. (2017). Ters-diiz siniflarin 6grencilerin akademik basarisi ve goriislerine etkisi. Kastamonu
Education Journal, 25(1).

Akobeng, A. K. (2005). Principles of evidence based medicine. Archives of disease in childhood, 90(8), 837-840.

*AlJaser, A. M. (2017). Effectiveness of using flipped classroom strategy in academic achievement and self-efficacy
among education students of princess Nourah bint Abdulrahman University. English Language Teaching, 10(4),
67-77.

Arnold-Gaza, S. (2014). The flipped classroom: A survey of the research. Communications In Information Literacy,
8(1), 8-22.

*Aydin, B. (2016). Ters yiiz sinif modelinin akademik basari, édev/girev stres diizeyi ve grenme transferi iizerindeki
etkisi. Unpublished master's dissertation. Siileyman Demirel University, Isparta.

*Aydm, G. (2016). Ters yiiz sinif modelinin diniversite grencilerinin programlamaya yénelik tutum, oz-yeterlik algis:
ve basarilarina etkisinin incelenmesi. Unpublished master's dissertation. Dokuz Eyliil University, [zmir.

Baker, J. W. (2000). The “Classroom Flip”: Using web course management tools to become the guide by the side. In
J. A. Chambers (Ed.), Selected papers from the 11th International Conference on College Teaching and
Learning, 9-17. Jacksonville, FL: Florida Community College at Jacksonville.

Bergman, J., & Sams, A. (2012). Flip your classroom: Reach every student in every class every day. Washington:
ISTE.

Berrett, D. (2012). How 'Flipping' the classroom can improve the traditional lecture. Chronicle of Higher Education,
58(25), 16-18.

*Bhagat, K. K., Chang, C. N., & Chang, C. Y. (2016). The Impact of the flipped classroom on mathematics concept
learning in high school. Educational Technology & Society, 19(3), 134-142.

*Bishop, J. L. (2013). A controlled study of the flipped classroom with numerical methods for engineers.
Unpublished doctoral dissertation. Utah State University.

Bishop, J. L., & Vergleher, M. A. (2013). The flipped classroom: A survey of the research. In ASEE National
Conference Proceedings, Atlanta, GA, 30 (9), 1-18.

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. (2009). Introduction to meta-analysis. West
Sussex, UK: John Wiley & Sons, Ltd.

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. (2013). Meta-analize giris (Cev. Serkan Dinger).
Ankara: An1 Yayimeilik.

*Boyraz, S., & Ocak, G. (2017). The implementation of flipped education into Turkish EFL teaching context. Journal
of Language and Linguistic Studies, 13(2), 426-439.

Brame, C. J. (2013). Flipping the classroom. [Available online at: https://cft.vanderbilt.edu/wp-
content/uploads/sites/59/Flipping-the-classroom.pdf], Retrieved on June 29, 2018.

*Brooks, A. (2014). Information literacy and the flipped classroom: Examining the impact of a one-shot flipped class
on student learning and perceptions. Communications in Information Literacy, 8(2), 4.

Burgaz, B. (2002). Kalabalik sinif nitelikli 6gretmen. Bilim ve Teknik Dergisi, 420.

e-ISSN: 2536-4758 http://lwww.efdergi.hacettepe.edu.tr/



The Effect of Flipped Learning Approach on Academic Achievement: A Meta-Analysis Study 723

*Cashin, M. (2016). The effect of flipped classrooms on elementary students' reading scores. Unpublished doctoral
dissertation. Northcentral University.

*Chao, C. Y., Chen, Y. T., & Chuang, K. Y. (2015). Exploring students' learning attitude and achievement in flipped
learning supported computer aided design curriculum: A study in high school engineering education. Computer
Applications in Engineering Education, 23(4), 514-526.

*Chiu, W.L. (2016). Effects of flipped and traditional learning on college students' English learning outcomes and
motivation. Unpublished master's dissertation. National Sun Yat-sen University.

*Clark, K. R. (2013). Examining the effects of the flipped model of instruction on student engagement and
performance in the secondary mathematics classroom: An action research study. Unpublished doctoral
dissertation. Capella University.

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education. New York: Routledge.

*Crawford, T. H. (2017). Flipped learning influence on active learning and assessments in the postsecondary
hospitality classroom: An action research study. Unpublished doctoral dissertation. Capella University.

*Cakar, E. (2017). Ters yiiz simif uygulamalarmmn fen bilimleri 7. sinif 6grencilerinin akademik basari, zihinsel risk
alma ve bilgisayarca diisiinme becerileri iizerine etkisi. Unpublished master's dissertation. Ondokuz Mayis
University, Samsun.

Davies, P. (2000). The relevance of systematic reviews to educational policy and practice. Oxford Review of
Education, 26(3-4), 365-378.

*Davies, R. S., Dean, D. L., & Ball, N. (2013). Flipping the classroom and instructional technology integration in a
college-level information systems spreadsheet course. Educational Technology Research and Development,
61(4), 563-580.

Dempfle, A. (2006). Evaluation of methods for meta-analysis of genetic linkage studies for complex diseases and
application to genome scans for asthma and adult height. Unpublished doctoral dissertation. Philipps-University
Marburg, Marburg.

*Dixon, K. L. (2017). The effect of the flipped classroom on urban high school students’ motivation and academic
achievement in a high school science. Unpublished doctoral dissertation. Liberty University, Lynchburg, VA.

*Dove, A., & Dove, E. (2015). Examining the influence of a flipped mathematics course on preservice elementary
teachers' mathematics anxiety and achievement. Electronic Journal of Mathematics & Technology, 9(2), 167-
179.

*Duffy, C. M. (2016). The impact of flipped learning on student achievement in an eighth grade earth science
classroom. Unpublished doctoral dissertation. Wilkes University.

Educause (2012). Things you should know about flipped classrooms. [Available online at:
https://library.educause.edu/~/media/files/library/2012/2/eli7081-pdf.], Retrieved on May 29, 2018.

Ellis, P. (2010). The essentials of effect sizes. New York: Cambridge University Press.

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

*Faretta, R. S. (2016). A causal-comparative inquiry into the significance of implementing a flipped classroom
strategy in nursing education. Unpublished doctoral dissertation. Liberty University.

*Files, D. D. (2016). Instructional approach and mathematics achievement: an investigation of traditional, online,
and flipped classrooms in college algebra. Unpublished doctoral dissertation. Florida Institute of Technology.

Finn, J. D., Pannozzo, G. M., & Achilles, C. M. (2003). The why's of class size: Student behaviour in small classes.
Review of Educational Research, 73, 321-368.

*Fraga, L. M., & Harmon, J. (2014). The flipped classroom model of learning in higher education: An investigation
of preservice teachers’ perspectives and achievement. Journal of Digital Learning in Teacher Education, 31(1),
18-27.

Fulton, K. P. (2012). 10 Reasons to Flip. New Styles of Instruction, 94(2), 20-24.

Harris, B., Harris, J., Reed. L., & Zelihic, M. (2016). Flipped classroom: Another tool for your pedagogy tool box.
Developments in Business Simulation and Experiential Learning, 1(43), 325-333.

Hew, K. F., & Lo, C. K. (2018). Flipped classroom improves student learning in health professions education: A
meta-analysis. BMC Medical Education, 18(1), 38.

e-ISSN: 2536-4758 http://lwww.efdergi.hacettepe.edu.tr/


https://library.educause.edu/~/media/files/library/2012/2/eli7081-pdf

724 Ibrahim Karagdl, Emrullah Esen

*Howell, D. (2013). Effects of an Inverted Instructional Delivery Model on Achievement of Ninth-Grade Physical
Science Honors Students. Unpublished doctoral dissertation. Gardner-Webb University.

*Johnson, W. L. (2012). Effect of the flipped classroom model on a secondary computer applications course: Student
and teacher perceptions, questions and student achievement. Unpublished doctoral dissertation. University of
Louisville. Louisville, Kentucky.

*Kurt, G. (2017). Implementing the flipped classroom in teacher education: Evidence from Turkey. Educational
Technology & Society, 20(1), 211-221.

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

*Lee, B. H., & Lee, H. C. (2016). The effects of science lesson with the application of flipped learning on science
academic achievement and scientific attitude. Journal of Korean Elementary Science Education, 35(1), 78-88.

McGiverin, J., Gilman, C., & Tillitski, A. (1989). Meta-analysis of the relation between class size and achievement.
Elementary School Journal 90(1), 47-56.

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis. Thousand Oaks, CA: Sage Publications.

*Montgomery, J. (2015). The effects of flipped learning on middle school students' achievement with common core
mathematics. Unpublished master thesis. California State University, San Marcos.

Nye, B., Hedges, L. V., & Konstantopoulos, S. (2000). The effects of small classes on academic achievement: The
results of the Tennessee class size experiment. American Educational Research Journal, 37(1). 123-151.

*Olakanmi, E. E. (2017). The effects of a flipped classroom model of mstruction on students’ performance and
attitudes towards chemistry. Journal of Science Education and Technology, 26(1), 127-137.

*Overmyer, G. R. (2014). The flipped classroom model for college algebra: Effects on student achievement.
Unpublished doctoral dissertation. Colorado State University.

*Ozpinar, 1., Yenmez, A. A., & Gokge, S. (2016). An Application of Flipped Classroom Method in the Instructional
Technologies and Material Development Course. Journal of Education and Training Studies, 4(12), 213-226.

*Peterson, D. J. (2016). The flipped classroom improves student achievement and course satisfaction in a statistics
course: A quasi-experimental study. Teaching of Psychology, 43(1), 10-15.

Petitti, D. B. (2000). Meta-analysis, decision analysis and cost effectiveness analysis: Methods for quantitative
synthesis in medicine. NY: Oxford University Press.

Pierce, R., & Fox, J. (2012). Vodcasts and active-learning exercises in a “Flipped classroom” model of a renal
pharmacotherapy module. American journal of pharmaceutical education, 76(10), 196.

Pigott, T. (2012). Advances in meta-analysis. London: Springer Science & Business Media.

*Prefume, Y. E. (2015). Exploring a flipped classroom approach in a Japanese language classroom: a mixed
methods study. Unpublished doctoral dissertation. Baylor University .

*Renfro, A. (2014). Assessing the effects of a flipped learning approach on student achievement, mathematical
thinking, attitudes, and teacher perceptions in an undergraduate calculus class using a participatory action
research approach. Unpublished doctoral thesis, Robert Morris University.

Resnick, L. B., & Zurawsky, C. (2003). Class size: Counting students can count. American Educational Research
Association, 1(2), 1-4.

Ried, K. (2006). Interpreting and understanding meta-analysis graphs. Australian Family Physician, 35(8), 635-638.

*Ripley, D. (2015). An Examination of flipped wstructional method on sixth graders’ mathematics learning: utilizing
propensity score matching. Unpublished doctoral dissertation. University of Nevada.

*Saglam, D. (2016). Ters-yiiz sinzf modelinin Ingilizce dersinde grencilerin akademik basarilarina ve tutumlarna
etkisi. Unpublished master's dissertation. Biilent Ecevit University, Zonguldak.

*Salimi, A., & Yousefzadeh, M. (2015). The effect of flipped learning (revised learning) on Iranian students’ learning
outcomes. Advances in Language and Literary Studies, 6(5), 209-213.

Sankoff, P. (2014). Taking the instructions of law outside of the lecture hall: How the Flipped classroom can make
learning more productive and enjoyable (for professors and students). Alberta Law Review, 51(4), 891-906.

Sarter, Y. (2016). Tirkiye’de Ogrencilerin akademik basarisini etkileyen faktorler: Bir meta-analiz calismasi.
Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 31(3), 1-19.

e-ISSN: 2536-4758 http://lwww.efdergi.hacettepe.edu.tr/



The Effect of Flipped Learning Approach on Academic Achievement: A Meta-Analysis Study 725

*Saunders, J. M. (2014). The flipped classroom: its effect on student academic achievement and critical thinking
skills in high school mathematics. Unpublished doctoral thesis. Liberty University, Virginia.

*Schwanki, E. R. (2013). Blended learning: achievement and perception flipped classroom: effects on achievement
and student perception. Unpublished master's dissertation. Southwest Minnesota State University.

*Sezer, B. (2017). The effectiveness of a technology-enhanced flipped science classroom. Journal of Educational
Computing Research, 55(4), 471-494.

Shapson, S. M., Wright, E. N., Eason, G., & Fitzgerald, J. (1980). An experimental study of effects of class size.
American Educational Research Journal 17, 141-152.

*Sharpe, E. H. (2016). An investigation of the flipped classroom in algebra two with trigonometry classes.
Unpublished doctoral thesis. Regent University, London.

*Sickle, V. J. (2016). Discrepancies between student perception and achievement of learning outcomes in a flipped
classroom. Journal of the Scholarship of Teaching and Learning, 16(2), 29-38.

*Smith, J. P. (2015). The efficacy of a flipped learning classroom. Unpublished doctoral dissertation. McKendree
University.

Staker, H., & Horn, M. B. (2012). Classifying K-12 blended learning. San Francisco, CA: Innosight Institute.

*Sun, J. C. Y., & Wu, Y. T. (2016). Analysis of learning achievement and teacher—student interactions in flipped and
conventional classrooms. The International Review of Research in Open and Distributed Learning, 17(1), 79-99

*Tarazi, N. (2016). The influence of the inverted classroom on student achievement and motivation for learning in
secondary mathematics in the United Arab Emirates: A quasi-experimental study. Unpublished doctoral
dissertation. Northcentral University.

*Thai, N. T. T., De Wever, B., & Valcke, M. (2017). The impact of a flipped classroom design on learning
performance in higher education: Looking for the best “blend” of lectures and guiding questions with feedback.
Computers & Education, 107, 113-126.

*Topalak, $. (2016). Cevrilmis 6grenme modelinin baslangi¢ seviyesi piyano égretimine etkisi. Unpublished doctoral
dissertation. Doktora Tezi. Inonii Universitesi, Malatya.

Tune, J. D., Sturek, M., Basile, D. P. (2013). Flipped classroom model improves graduate student performance in
cardiovascular, respiratory, and renal physiology. Advances in Physiology Education, 37, 316-320.

*Turan, Z. (2015). Ters yiiz sinif yonteminin degerlendirilmesi ve akademik basari, bilissel yiik ve motivasyona
etkisinin incelenmesi. Unpublished doctoral dissertation. Atatiirk University, Erzurum.

*Umutlu, D. (2016). Effects of different video modalities on writing achievement in flipped english classes.
Unpublished master's dissertation. Bogazi¢i University, Istanbul.

Ustiin, U. ve Eryilmaz, A. (2014). Etkili arastirma sentezleri yapabilmek icin bir arastirma yontemi: Meta-analiz.
Egitim ve Bilim, 174(39), 1-32.

*Vang, Y. V. (2017). The impact of the flipped classroom on high school mathematics students' academic
performance and self-efficacy. Unpublished doctoral dissertation. California State University.

*Webb, M., & Doman, E. (2016). Does the flipped classroom lead to increased gains on learning outcomes in
ESL/EFL contexts?. CATESOL Journal, 28(1), 39-67.

*Wiginton, B. (2013). Flipped instruction: An investigation into the effect of learning environment on student self-
efficacy, learning style, and academic achievement in an algebra I classroom. Unpublished doctoral dissertation.
University of Alabama Libraries.

*Winter, J. B. (2013). The effect of the flipped classroom model on achievement in an introductory college physics
course. Unpublished doctoral dissertation. Mississippi State University.

Wolf, F. M. (1986). Meta-analysis: Quantitative methods for research synthesis. London: Sage.

*Yavuz, M. (2016). Ortadgretgm diizeyinde ters yiiz sinif uygulamalarmin akademik basari iizerine etkisi ve égrenci
deneyimlerinin incelenmesi. Unpublished master’s dissertation. Atatiirk University, Erzurum.

*Yildiz, D. G., & Kiyici, G. (2016). Ters-yiiz edilmis sinif modelinin 6gretmen adaylarinin erisileri ve gorisleri
acisindan incelenmesi. Sakarya University Journal of Education, 6(3), 186-200.

*Zhonggen, Y., & Wang, G. (2016). Academic achievements and satisfaction of the clicker-aided flipped business
English writing class. Journal of Educational Technology & Society, 19(2), 298.

e-ISSN: 2536-4758 http://lwww.efdergi.hacettepe.edu.tr/



726 Ibrahim Karagdl, Emrullah Esen

UZUN OZET

Giinlimiizde yasanan bilimsel ve teknolojik gelismelerle birlikte, egitim-6gretim ortamlari
farklilasmaya ve degismeye baslamustir. Ozellikle, bilgisayar ve internet kullaniminin yayginlagsmasi
¢oklu ortam teknolojilerinin egitim ortamlarina dahil edilme siirecine hiz kazandirmustir. Teknolojinin
yayginlagmasi ile birlikte degisen ihtiyaglar ve artan olanaklar egitimde uzaktan egitim, bilgisayar
destekli 6gretim, harmanlanmis 6gretim ve internet tabanli 6gretim gibi yenilik¢i yaklagimlarin hayata
gecirilmesine zemin hazirlamistir. Bu dogrultuda ortaya ¢ikan yeni yaklasimlardan biri de ters-yiiz
edilmis 6grenme yaklasgimidir. Geleneksel yontemlerin aksine, ters-yiiz edilmis 6grenme yaklagiminin
temel mantig1 dogrudan anlatim etkinliklerini dersin digina tasiyarak, ders siiresince, igbirlik¢i aktivitelere
ve pratik uygulamalara daha fazla zaman ayirmaktir (Arnold-Garza, 2014; Bergman & Sams, 2012;
Bishop & Vergler, 2013; Enfield, 2013). Ders igerikleri, 6grenciler tarafindan kisa videolar ya da ses
kayitlar1 araciligiyla takip edilirken, ders saati Ogrencilerin 6grendiklerini uygulayabilecekleri
egzersizlere, birbirleriyle is birligi yapabilecekleri projelere ve birbirleriyle etkilesim kurabilecekleri
cesitli etkinliklere ayrilir (Educause, 2012).

Akademik basar1 agisindan bakildiginda ters-yiiz edilmis ve geleneksel smiflar pek c¢ok
aragtirmanin konusu olmustur. Son test puanlari temel alindiginda, yiiriitiilen bazi ¢alismalar ters-yiiz
edilmis siniflar lehine anlamli bir basar1 farki oldugunu ortaya koyarken (Aljeser, 2007; Aydin, 2016; Sun
& Wu, 2016; Turan, 2015, Salimi & Yousefzadeh, 2015;), baz1 ¢alismalar ise son-test puanlari arasinda
anlaml bir fark olmadigimi (Dixon, 2017; Fraja, 2017; Sharpe, 2016; Saunders, 2014; Yavuz, 2016)
ortaya koymaktadir. Arastirma sonuglari ters-yliz edilmis Ogrenme yaklasgimimin akademik basari
tizerindeki etkisine yonelik farkli bulgular ortaya koymaktadir. Egitim bilimleri alaninin karmagsik bir
yapiya sahip olmasi; aynm1 zamanda calismalarin i¢ gegerligini etkileyen ve ortadan kaldirilmasi miimkiin
olmayan ¢ok sayida tehdidin bulunmasi (Ustiin & Eryilmaz, 2014) bu durumun sebepleri arasinda
gosterilebilir. Diger taraftan, Davies (2000) tek basma bir deneyin; zaman, 6rneklem ve baglam gibi
duruma 6zgili siirliliklart oldugunu ifade etmektedir. Bu baglamda ayni konu iizerinde yapilmis farklt
aragtirma sonuglarinin bulgularmi bir araya getirerek, drneklemi genisletmek ve giivenilir sonuglar elde
etmek igin kullanilan meta-analiz arastirmalarinin (Dempfle, 2006; Petitti, 2000) 6nemli bir yere sahip
oldugu belirtilmektedir. Bu dogrultuda ters-yiiz edilmis 6grenme yaklasgimmin akademik basariya olan
etkisini ortaya ¢ikarmak amaciyla iilkemizde ve diinyada yapilmis arastirmalara yonelik bir meta-analiz
aragtirmasina ihtiya¢ oldugu distiniilmektedir. Calisgma kapsaminda ters-yiiz edilmis Ogrenme
yaklagiminin akademik basariya etkisinin meta-analiz yontemiyle incelemesi amaglanmustir.

Aragtirmada ters-yiiz 6grenme yaklagiminin akademik basariya olan etkisini incelemek igin meta-
analiz yontemi kullanilmigtir. Arastirmaya dahil edilecek galigmalari, ters-yiiz edilmis 6gretimle ilgili
aragtirma problemlerine ve gerekli istatistiksel verilere sahip olan bilimsel dergilerde yayimlanmig
makaleler ile yiiksek lisans ve doktora tezleri olusturmaktadir. Arastirma kapsaminda “ters-yiiz edilmis
Ogretim”, “ters-yliz edilmis 6grenme”, “akademik bagar1” gibi anahtar kelimeler kullamilarak EBSCOhost,
ProQuest, JSTOR, Google Akademik, TUBITAK ULAKBIM Sosyal Bilimler Veri Tabani, YOK Tez ve
ERIC arama motorlar1 araciligiyla ilgili tez ve makaleler elde edilmistir. Ulagilan ¢aligmalarin 6zet
kisimlar1 okunmus ve es kopyalar elendikten sonra incelemeye 365 ¢alisma alinmistir. Kisitlamali olan
dort teze ise ulasilamamustir. Arastirma problemine uygun olamayan (n=258) ve dahil edilme o6lgiitlerini
karsilamayan (n=51) makale ve tezler elenmistir. Eger aym caligma hem tez hem de makale olarak
yayimlanmigsa, daha detayli bilgi igerecegi igin tezler arastirma kapsamina alinmig, makaleleri
alinmamustir (n=1). Boylelikle geriye 55 ¢alisma kalmistir. Baz1 ¢alismalarda ters-yiiz edilmis 6grenme
yaklagiminin akademik basariya etkisi her bir ders i¢in ayr1 ayri hesaplandigi igin veri seti 80 olarak
belirlenmistir.

Meta-analiz kodlama siirecinde g¢aligmalarin meta-analize dahil edilme 6lgiitlerine uygun olup
olmadigmin belirlenmesi ve calismalar arasinda karsilastirma yapilabilmesi igin ¢alismanin amacina
uygun olarak bir kodlama formu olusturulmustur. Kodlama formunda ¢alismanin adi, ¢alismanin yazari,
caligmanin yapildig1 yer, c¢alismanin uygulama siiresi, ¢aligmayr Kimin yiriittiigli, 6rneklem diizeyi,
caligmadaki toplam 6rneklem sayisi, ¢calismadaki istatistiksel veriler gibi ¢aligmaya ait birtakim bilgiler
istenilmistir. Arastirmada kodlamalar arastirmacilar tarafindan yapilmistir. Bununla birlikte, rasgele
secilen 11 caligmanin kodlamasi egitim bilimleri alaninda doktora egitimine devam eden baska bir
aragtirma gorevlisi tarafindan yapilmigtir. Kodlama giivenirliginin hesaplanabilmesi i¢in bu 11 ¢aligmanin
kodlanan bulgular karsilagtirilmig, Miles & Huberman’in (1994) giivenirlik formiilii kullanilarak gorisler
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arasindaki giivenirlik katsayisi hesaplanmustir. Hesaplamalar sonucunda birinci arastirmaci ile arastirma
gorevlisi arasindaki giivenirlik Kkatsayist %93, ikinci arasgtirmaci ile arastirma gorevlisi arasindaki
giivenirlik katsayisi %92, arastirmacilarin kendi arasindaki giivenirlik katsayist %99 bulunmustur.
Giivenirlik katsayisimin %70’in iizerinde olmasi arastirma igin giivenilir kabul edilmektedir (Miles &
Huberman, 1994). Dolayisiyla kodlamalarin giivenilir oldugu sdylenebilir. Ortiismeyen kodlamalar,
kodlayicilar tarafindan tekrar gézden gecirilmis ve ortak bir kararla diizeltilmistir.

Yapilan meta-analiz arastirmasi sonucunda ters-yiiz edilmis 6grenme yaklagiminin akademik
bagar1 iizerinde pozitif yonde etkisi oldugu goriilmiistiir. Ters-yiiz edilmis 6grenme yaklagiminin
akademik basariya iligskin genel etki biiytikligi degeri rastgele etkiler modeli kullanilarak, %95 giiven
araliginin alt sinir1 .428, st simirt .705 ve etki biiyiikligiinin ortalama degeri .566 olarak hesaplamustir.
Cohen ve digerlerine (2007) gére bu deger orta diizeyde bir etkiye sahiptir. Aragtirmanin yayim
yanliligini ortaya ¢ikarmak amaciyla “Classic Fail-Safe N” analizinden ve Huni Grafiginden (Funnel
Plot) yararlamilmig, meta-analiz arastirmasinda yayim yanliliginin olmadigi belirlenmistir. Ters-yiiz
edilmis 6grenme yaklagiminin akademik basari tizerindeki etkisinin uygulama siirelerinin uzunluguna ya
da kisahigina gore degismedigi; ters-yiiz edilmis 6grenme yaklagimimin akademik basar1 ilizerindeki
etkisinin kiiciik gruplarda daha yiiksek oldugu; ters-yiiz edilmis 6grenme yaklagiminin uygulayan kisinin
Ogrenci basarisi lizerinde anlaml bir etkisinin olmadig: ve ¢aligmalarin ulusal/uluslararasi olma durumuna
gore gruplar arasinda anlamli bir farklilik oldugu sonuglarina ulagilmigtir. Aragtirma sonuglarindan elde
edilen bulgulara dayanarak, ters-yiiz edilmis 6grenme yaklasimimin sinif mevcudu olarak 30 ve daha az
simif bityiikliiklerinde kullanilmasi Onerilebilir. Ters-yiiz edilmis 6grenme yaklagiminin 6grencilerin
akademik basarisina iliskin etki biyiikliikleri incelendiginde c¢alismalarin ulusal/uluslararasi olma
durumuna goére anlamh farklilik tespit edilmistir. Etki biiyiikliigii ulusal ¢alismalarda daha yiiksek
cikmistir. Tleriki arastirmalar igin bu sonuglarin nedenleri derinlemesine arastirilabilir.
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