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Abstract

Flipped classroom learning (FCL), which is focused on offering online video
lectures and expecting students to work on and comprehend the material prior
to coming to class, has become a popular strategy in recent years, allowing the
instructor to reinforce it with metacognitive exercises. Thus, this study will
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analyze 58 research results from 54 quantitative studies published between 2007 of Educational
and 2020 to determine the overall influence of FCL on students' academic Research
attainment. Relevant research was found using academic publishing databases.

After that, the sample was meta-analyzed using the Comprehensive Meta- Vol: 13, No: 1, pp. 85-102

Analysis software. As moderator factors, the kind of publishing, the educational
level, and the length of the application were identified. The data indicate that
the FCL has a statistically significant influence on student accomplishment (g =
0.976) in the random-effects model. The sample produced a heterogeneous
distribution. Additional subgroup analyses using Analog ANOVA indicated that
the only statistically significant variable is the time of the application. The study's
objective is to contribute to the increased use of flipped classrooms in
educational settings due to their large impact size on academic success. It has
pedagogical consequences for teachers to extend the duration of this approach
in their classrooms in order to have a greater impact.
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INTRODUCTION

The effective deployment of technology in education continues to be a topic of great interest and scope
internationally. While events such as the coronavirus pandemic can help us to appreciate many of its
features, the field of education itself is constantly evolving to meet the needs of society. Today's teachers
use technology to assist them to enable students’ learning, understanding, and participation (Prasojo,
Habibi, Mukminin & Yaakob, 2020). They have done so by utilizing methods and resources that were
previously unthinkable, such as the FCL, which refers to a blended learning process that places the
teacher at the center, in contrast to the traditional education approach that is limited to the school
environment. In this model, the students study outside the classroom from the videos prepared by the
teacher and come to the lesson ready (Kazu & Kurtoglu, 2020). The homework and activity parts are
done in the classroom under the guidance of the teacher. It is to enable students to use their time in the
most effective and active way. Since no time is spent on lectures, the time spent in the classroom is used
more effectively and efficiently for both students and educators (Latorre-Cosculluela, Suarez, Quiroga,
Sobradiel, Lozano & Rodriguez, 2021).

Numerous studies have been conducted on the FCL in educational settings. Generally, it has been
discovered that it increases students' motivation for learning (Davies, Dean & Ball, 2013), academic
performance (Albahuoth, 2020; Hajebi, 2020; Kithinji, 2020; Wei et al., 2020), positive attitude towards
the lecture (Johnston 2017; MclLaughlin, Gharkholonarehe & Davidson, 2014). For example, Ugwuanyi,
Nduji, Elejere & Omeke (2020) discovered that implementing this approach to learning had a benéeficial
effect on students' physics success. Additionally, lyitoglu (2018) discovered that students who came
prepared to class were more engaged in class than others. Kang and Shin (2016) also confirmed that
the FCL improved learners' reflective thinking abilities as well as their information literacy. Elian and
Hamaidi (2018), on the other hand, concluded that it was more enjoyable than traditional approaches
and supported learning. Webb and Doman (2016) carried out an experimental study to investigate the
impacts of this model on students’ success. In conclusion, they discovered that students who learned
English using this model had a higher rate of success than those who took a traditional course. Similarly,
Bhagat, Chang, and Chang (2016) carried out an experimental study and reached similar results. Indeed,
almost all research in this field has found this pedagogical model beneficial in terms of developing
students’ academic performance as well as their critical thinking, teamwork, and self-assessment
competencies.

A cursory review of the literature reveals that numerous independent studies have examined the
model's impact on learners' academic success. Unfortunately, their findings are so complex that they are
useless to researchers and educators. According to various researchers, this approach increases
academic achievement (Bolath & Korucu, 2020; Caliskan, 2019; Gokdas & Gursoy, 2018; Najmi, 2020),
has moderate effect (Saglam & Aslan, 2018), or has no effect (Abdullatif, 2020). In light of this situation,
the current authors set out to conduct a reputable meta-analysis study known as analysis of analysis
(Glass, 1976), in an attempt to systematize the interpretation of previous studies' findings and to guide
future research. With an effort to conduct a meta-analysis that could be used to synthesise the findings
was undertaken by Karagol and Esen in 2018. A similar research also has been reported by Chen, Wang,
& Chen (2018); Lag & Saele, (2020); Zheng, Bhagat, Zhen, & Zhang (2020), however, no truly international
meta-analysis covering the period 2007-2020 has been conducted. As evidenced by the findings of a
meta-synthesis study conducted by Kozikoglu, (2019), interest in applying FCL has increased in recent
years, and the number of local studies has grown steadily since 2017. The rise of distance education,
particularly in the aftermath of the coronavirus pandemic, has also increased its popularity, and the
continuation of education based on this model has gained prominence throughout the world. As a result,
it is believed that a meta-analysis of the issue is necessary to evaluate the quantitative findings of recent
studies examining the impact of this approach on academic success. The following questions were posed
in support of this primary objective:

e What is the magnitude of the effect of FCL on academic achievement?
e How does the impact of FCL on academic success differ according to moderator factors
(publication kind, intervention length, and educational level)?
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METHOD

The meta-analysis quantitative approach is selected premised on meta-analytic processes, that include
(1) undertaking a literature review, (2) conducting an investigation the moderation effect of a study's
character traits on the outcome measures, (3) trying to calculate the effect sizes of each study's outcome
measurements, and (4) investigating the moderation effect of a study's features on the outcome
measures.

1. Review of the Literature and Selection Criteria

The Firat University Social and Human Sciences Ethics Committee assessed that this work was
ethically acceptable at its 97132852/302.14.01/ numbered meeting on 21/12/2020. As a consequence,
data were collected from articles, master's theses, and doctoral dissertations that met the criteria for
inclusion specified in Table 1. Between September and December 2020, publications were chosen
utilizing national and international databases that are used in the field of education and are available
online, including ERIC, Web of Science, EBSCOHost, Google Scholar, SCOPUS, PROQUEST, and CHE
Thesis Center. Additionally, the research's bibliography section indicated older papers that may not have
been made available online.

Table 1. Study selection criteria

Criteria Inclusion

Publication period =~ Completed between 2007 and 2020.

Publication type An essay published in a peer-reviewed publication on a national or international level, or a master's or
doctorate thesis.

Language English or Turkish.

Research design A randomized controlled trial includes a control group. The control group should be instructed in the
usual manner, whereas the experimental group should be instructed in the FCL manner.

Outcome Academic success

Implementation Evaluate the FCL's impact in the area of education.

Accessibility The whole text is accessible.

Data The sample size, the standard deviation, and the mean values are all provided.

Records identified

- P\ through database
searching
(n =945)

Records after
duplicates removed
(n =587)

Identificalion

J Records screened - 1 Records excluded
L—j> (n= 587) i > (n=277)

Screening

£ Full-text articlies excluded. with reasons (n =256)
Conference presentation (n =27)

No access (n =58)

Theorelical / conceptual papers (n =20)

Not sufficient data for effect size calculation (n =67)
No control / comparison group (n =30)

Full-text articles

1 7 assessed for =
— eligibdity —
- (n =310)

Elgiblity
LU A )

Studies included in
r \ouanmame synthesis
1~ (meta-analysis)
(n =54)

Included

Figure 1. The search procedure

The researchers developed a list of keywords to aid in resource discovery. During the search,
binary combinations of terms such as 'FCL+ academic performance,’ ‘inverted learning+ academic
success,' and 'inverted classes+ learning result’ were searched in all databases. In all, the keyword search
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returns 945 articles and theses as a result of the search technique. Following that, 358 studies were
discarded due to duplication, and 277 were discarded due to their inadequacy for the research topic.
256 more studies were considered unsuitable based on the inclusion criteria. As a consequence, the
research sample was composed of 54 studies. However, since Yousefzadeh and Salimi (2015)
demonstrated the influence of the FCL on performance in their study via collaboration with five other
disciplines, the researchers were able to expand the sample size to 58. The search and selection
procedure are shown in Figure 1 using a Prisma flow diagram.

2. Coding the Study’s Characteristics

The studies' data were coded by creating an Excel file and sequentially numbered the experiments.
To assure the reliability of the data encoded in the study, the coding procedure was carried out by two
coders, one of whom has a PhD in the subject of curriculum teaching and education, and another of
whom is an expert in that sector. After the coding procedure was done, the programmers' compatibility
was determined. Calculation of inter-encoder dependability (consensus / (consensus + disagreement) x
100) (Miles & Huberman, 1994) and revealed a 96% reliability.

A meta-analysis study's validity is proportional to the validity of the research it incorporates
(Petitti, 2000). The validity results from the research included in the study were analyzed in this context,
and every effort was taken to assure their validity. Additionally, papers that used erroneous data and
research techniques were excluded from the meta-analysis, which increased their validity.

3. Data Analysis

The data analysis procedure includes calculating the effect size for each study, assessing
publication bias, doing a heterogeneity test, and calculating the overall effect size. The data were
analyzed using the Comprehensive Meta-Analysis (CMA) Version 3.

RESULTS

This section contains the meta-analysis results and an investigation of moderator factors.
1. Meta-Analysis Findings of the Studies Included in the Research

In meta-analyses, the effect size of each study is utilized to draw a general conclusion. The meta-
analysis approach included 58 publications in order to estimate the impact of the FCL on student
academic progress, and the effect size for each study was calculated. The results of the general effect
size and heterogeneity tests are shown in Table 2.

Table 2. Table of heterogeneity, confidence interval, and average effect size regarding the effect of FCL on academic
achievement

95% Cl Test of Mean Heterogeneity
Model K ES Lower Upper Y4 p Q p
Fixed 58 0.808 0.740 0.876 23.262 .000 362.786 .000
Random 58 0.976 0.802 1.151 10.945 .000

The heterogeneity test is significant (Q model = 362.786; df (Q) = 57; p =. 000), as shown in Table
2. Furthermore, |2 value of greater than 75% indicates high heterogeneity (Higgins & Thompson, 2002),
84% means high heterogeneity (/2 = 84.288). As aresult, both the significance of Q value and |2 value
show that there is a lot of diversity in the effect sizes in this meta-analysis. The effect size of the fixed
effect model was 0.808, and the effect size of the random-effect model was 0.976, both of which were
significant (p =.00 <0.5). According to Cohen (1988) effect size categorization, the latter corresponds to
a 'high impact' value. Figure 2 shows a forest plot of the experiments to show the distribution of effect
size values derived from the random-effects model.
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Figure 2. Forest plot demonstrating the distribution of effect size values

The black vertical lines in the forest plot reflect the effect size of the relevant meta-analysis
research, while the horizontal lines around it indicate that the impact size of that study is within the 95%
confidence interval. In other words, the bigger the confidence interval, the longer the horizontal line.
The study with the largest confidence interval was ascribed to Sahin (2019), whereas the study with the
lowest confidence interval was published by Peterson (2016), according to the forest plot shown in Figure
2.

When the effect sizes of the studies included in the meta-analysis are examined in Figure 2, the
study with the lowest effect size (g = 0.091) is attributed to Al-Abddllatif (2020), while the study with the
largest effect size (g = 3.637) is attributed to Sahin (2019). While 36 studies (62.06%) have effect sizesless
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than the average effect size, it can be seen that 22 studies (37.93%) have a value greater than the average
effect size of the study.

Funnel Plot of Standard Ermor by Hedges's g
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Figure 3. Funnel plot of standard error by effect size

To measure publication bias, a funnel plot, the standard fail-safe N, and Orwin's fail-safe N were
utilized. As demonstrated in Figure 3, the funnel plot exhibits a symmetrical distribution. As a
consequence, there was no publication bias in the present meta-analysis. The typical fail-safe N found
that 9704 more investigations would be needed to negate the effect size, which was much larger than
300 (5k+10). Additionally, Orwin's fail-safe N revealed that it would take 4631 missing studies to reduce
Hedges' g to an insignificant level (0.01). As a consequence of the data analysis, it was determined that
publication bias had no influence on this meta-analysis.

1. Findings Regarding the Moderator Variables

The meta-analysis sampled articles, master's theses, and doctoral dissertations. Due to the
shortage of master's and doctoral theses, they were merged and assigned to the 'theses' subgroup in
the moderator analysis. Table 3 summarizes the analysis's results.

Table 3. Effect of FCL on academic achievement according to the publication type

Moderator Variable Heterogeneity p K ES Cl (95%) SE
Publication type

Article 0.207 0.649 38 0.994 [0.759; 1.229] 0.12
Thesis 20 0.917 [0.678; 1.155] 0.12

According to Table 3, the article type has the largest impact size (g = 0.994), while the thesis type
has the smallest effect size (g = 0.917). There is no discernible variation in the kind of research published
(Qo = 0.207; p = 0.649 >. 05).

The meta-analysis consists of studies conducted at the elementary, secondary, high school, and
university levels. To help explain the observed heterogeneity, we included education level in the
moderator analysis. Table 4 summarizes the analysis's results.
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Table 4. Effect of FCL on academic achievement according to education levels

Moderator Variable Heterogeneity p K ES Cl (95%) SE
Education Level

Primary school 1.528 0.66 6 0.804 [0.538; 1.110] 0.146
Secondary school 22 0.604 [0.788; 1.340] 0.141
High school 7 1.021 [0.530; 1.512] 0.251
University 23 0.917 [0.595; 1.239] 0.164

According to Table 4, the maximum impact size (g = 1.021) occurs in high school, while the lowest
effect size occurs in secondary school (g = 0.604). It may be inferred that no significant difference exists
between the studies' educational levels (Qp = 1.528; p = 0.676 >. 05).

To assist analysis, the different time periods used to assess FCL pedagogy applications were
classified as '2-5 weeks', '6-9 weeks', '10-13 weeks', and '14 weeks and above'. Table 5 summarizes the
results.

Table 5. Effect of FCL on academic achievement according to the intervention length

Moderator Variable Heterogeneity p K ES Cl (95%) SE
Duration of intervention

2-5 weeks 9.321 0.025 14 1.181 [0.680; 1.682] 0.256
6-9 weeks 28 0.791 [0.622; 0.961] 0.086
10-13 weeks 7 1.766 [1.059; 2.473] 0.361
14 weeks and above 9 0.726 [0.445; 1.007] 0.143

According to Table 5, the maximum impact size (g = 1.766) was achieved between 10-13 weeks,
while the minimum effect size (g = 0.726) was achieved after 14 weeks. By comparing the effect sizes
between the groups generated according to the length of the intervention (Qy = 9.321; p = 0.025<.05),
it is possible to conclude that there is a significant difference in the experimental group according to the
time this model was used.

DISCUSSION

In a globalizing world, today's youth, dubbed Generation Z, want to incorporate technology actively into
their educational and training processes, just as they do in other aspects of their life. Additionally, the
emergence of technology and a variety of electronic devices has garnered considerable attention in
educational settings (Tamur et al, 2020), more recently, the coronavirus pandemic has compelled
humanity to safeguard itself by suspending all activities that involve face-to-face communication
(Kurtoglu Yalcin & Kazu, 2020). That is why, with the aid of technology, a great deal of labor, as well as
education, has been maintained online (loannou & loannou, 2020). Additionally, education and training
have to be conducted remotely, as is the case with all employees. A number of novel learning techniques
and courses based on educational technologies and theories have gained popularity (Chang, Lee, Tang
& Hwang, 2021), moreover, the FCL, a technology-based education paradigm, has gained favor. Recent
work on the FCL, which is scheduled to be implemented in the next years, has yielded a variety of
outcomes. Numerous meta-analyses have been conducted over the last decade to examine the impact
of FCL and its relationship to learning effectiveness (Algarni, 2018; Chen et al,, 2018; Cheng et al,, 2019;
Hew & Lo, 2018; Hu et al.,, 2018; Kang & Shin, 2016; Karagdl & Esen, 2018; Lag & Saele, 2020; Orhan,
2019; Shi et al,, 2019; Zheng et al., 2020). Each of these research showed a modest to moderate positive
impact size in favor of technology-integrated settings vs conventional ones. With the need to update
these types of studies, this study used meta-analysis to assess the influence of FCL on students' academic
accomplishment, to create a bigger picture, and to throw light on researchers, since there are many
studies in this subject. In this context, the meta-analysis procedure incorporated 58 results from 54
research that used the experimental technique to assess the influence of this model on student
accomplishment and satisfied the requirements. The study revealed that the distribution of the studies
included in the meta-analysis was diverse (Q value = 362.786, degrees of freedom = 57, p =.000) was
found to be heterogeneous. On the other hand, since it is well established that I? value more than 75%
indicates strong heterogeneity (Higgins & Thompson, 2002), /2= 84.288 and 84% proved to be high
heterogeneity. Thus, this finding revealed that the large variation of impact sizes may be explained by
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the diversity of study designs, types, application periods, evaluation, population, and quality. The study
revealed that only time of intervention explained a considerable degree of effect size variability among
the moderator factors identified to account for the heterogeneity.

Given that the random-effects model is more applicable in the area of social sciences (Field, 2010),
the outcomes in this research were interpreted appropriately. The meta-analysis discovered an average
effect size of g = 0.976; p =.00 for the studies considered. According to Cohen'’s (1988) classification, a
large effect was concluded on this classification. In other words, FCL seems to have a significant favorable
influence on academic attainment. While Karagdl and Esen (2018) discovered an average impact size d
=.56 based on 55 study findings, Orhan (2019) obtained a similar conclusion. Similarly, Hu et al. (2018),
Hew and Lo (2018), Zheng et al. (2020), Zhu (2021) found that FCL had a beneficial effect on academic
attainment. In this regard, one may observe that comparisons of experimental research examining the
FCL's influence on academic success have shown a beneficial effect. In response to this statement, our
current research is deemed to give a more nuanced understanding of the influence of this style of
learning on learners' accomplishment when compared to the conventional technique.

1. Type of Publication

The studies included in the meta-analysis were chosen from theses and publications because they
were authorized by at least one juror or referee. The publication type was chosen as a moderator variable
since articles and theses are deemed to be more detailed than presentation papers. There was no
significant difference in terms of publishing type between the two categories of publications. This results
was consistent with Cheng et al. (2019), Kang & Shin (2018), Orhan (2019), Alten et al. (2019), Tutal &
Yazar (2021) who discovered no significant influence of publishing type on the efficacy of FCL.

2. Education Level

The meta-analysis covers articles written at the elementary, secondary, secondary, and post-
secondary levels of education. The effect of the moderator variable on the teaching level on the average
effect size was examined; however, no significant difference was observed, and it was concluded that
the FCL of the teaching level could not account for the effect on academic achievement. Karagol & Esen
(2018), Cheng et al. (2019), Lag & Seaele (2019); Hew & Lo (2018), Orhan (2019), Alten et al. (2019) also
conducted a meta-analysis on the effect of the FCL on It is understandable that the results of these
investigations corroborate this conclusion.

3. Intervention

In this meta-analysis, another moderator variable was discovered to be the length of applying the
model to the experimental group. At the conclusion of the investigation, it was determined that there is
a substantial difference in response to the duration of the FCL application to the experimental group. In
other words, the magnitude of this model's influence on academic accomplishment changes according
to the FCL's application time to the experimental group. The current research discovered that a medium-
duration intervention (10-13 weeks) resulted in the biggest impact magnitude. The primary issue might
be that excessively lengthy periods introduce possible variance, while too short durations do not allow
for validation of the method's efficacy (Zheng et al., 2020). It has long been recognized that the brief
length of FCL makes it difficult to discern the model's contribution to learners' accomplishment via an
inventive impact (Clark, 2015). Without a doubt, this outcome will help throw light on future study, since
it was shown that the aforementioned model should be employed for at least 10 weeks in order to get
significant results about its efficacy on success. Similarly, Zheng et al. (2020) determined that the
moderate application period had the largest impact size for this approach's efficacy on academic success
in their research. In comparison, Cheng et al. (2019), Karagdl and Esen (2019), Shi et al. (2019) included
the length of intervention as a moderator variable in their meta-analyses, but found no statistically
significant difference.

CONCLUSION AND IMPLICATIONS

The integration of technology into educational settings has started, and the process of formulating
education policy via the use of technology has begun. Integrating technology into the teaching and
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learning process improves the quality of education and alters how instructors teach and students learn.
FCL, one of the technology-integrated teaching and learning methodologies, is founded on the premise
that learners study a topic at home and class time is used for reinforcing activities and what was formerly
referred to as homework. This innovative strategy has been deemed beneficial for learners since it allows
them to study the topic at their own speed. Additionally, it is beneficial for instructors who are under
pressure to adopt active learning methodologies while still conveying content via conventional lectures.
Additionally, this report indicated that by incorporating technology into teaching, FCL has a significant
impact on learners' academic progress. The globe is being compelled to employ technology to
accomplish objectives during contemporary epidemic times. As a result, educators may predict that they
will need to continue facilitating face-to-face education alongside online instruction in the future. This
circumstance necessitates an examination of study results on the impact of FCL on academic attainment.
The purpose of this research is to do a meta-analysis of these investigations. These results are quite
encouraging and give insight into the future deployment of the FCL. According to Cohen's
categorization, this research ended with a high impact size. On the other hand, it is recognized that the
impact size varies with the length of the intervention, with a preference for medium duration
interventions.

In light of the study results, it was determined that the FCL had a significant influence on students'
academic progress. In light of the findings, it was thought suitable to offer the following
recommendations:

e It was recognized that the length of the application was a distinguishing factor in the FCL's
academic accomplishment. The effect sizes of studies conducted on the experimental group
over a period of 10-13 weeks were shown to be larger. As a result, researchers may be
advised to extend the time period during which the FCL was applied to the experimental
group.

e To encourage meta-analysis studies and obtain reliable results, researchers may be advised
to clearly write values such as mean, standard deviation, and sample size in their studies.
Otherwise, excluding studies limits the breadth of the meta-analysis investigation.

e This meta-analysis examined the FCL's influence on academic attainment. However, there is
research in the literature that examines the influence of this paradigm on student attitude,
motivation, and self-efficacy. Meta-analysis research in these areas may be conducted in the
future.
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Ozet

Ters yliz stnif modeli, geleneksel egitim siirecinin tersine isleyen, égretmenin rehber
6grencinin aktif oldugu, stnif ici ve sinif dist egitim faaliyetlerinden olusan teknoloji
tabanlt egitim yaklasimlarindan biridir. Bu c¢alismanin amaci, son dénemde
popiilerligini arturmis olan ters yiiz sinif modelinin 6grenci basarisina etkisini E-Uluslararast
aragtiran yurt icinde ve yurtdigtnda yayinlanmis nicel ¢alismalarnin meta-analizini Egitim Arastirmalart
gerceklestirmektir. Calisma nicel bulgulart sistematik olarak inceleyen meta-analiz
yoéntemiyle yiiriitilmdistir. Bu kapsamda ters ytiiz sinif modelinin basariya etkisini
raporlamis olan makale ve tezler, ERIC, Web of Science, EBSCOHost, Google Scholar,
SCOPUS, PROQUEST, YOKTEZ veri tabanlart taranmus, konu ile ilgili 945 calismaya
ulasidmus, kriterlere uygun 54 c¢alismadan 58 arastrma bulgusu meta-analiz
calismasina dahil edilmistir. Yaywn tird, yaywn yii, 6gretim kademesi ve uygulama
stiresi moderatér degisken olarak belirlenmistir. Veriler CMA programu kullanilarak
analiz edilmistir. Arastirma sonucunda, ters yiiz sinif modelinin 6grenci basarist
zerine etkisi rastgele etkiler modeline gdre istatistiksel olarak anlamli diizeyde Arastirma Makalesi
yliksek etkiye (Hedges's g=0,976) sahip oldugu gériilmistiir. Ayrica, meta-analize
dahil edilen calismalarda raporlanan etki biyikliklerinin heterojen daguim
gosterdigi gézlemlenmistir (Qmodel=362,786; df(Q)=57; p=,000). Yapilan alt grup
analizler ile (Analog ANOVA, Meta-Regresyon) meta-analize dahil edilen
calismalarda raporlanan etki bliyiikliiklerinin heterojen dagiiminin altinda yatan
sebepler test edilmistir. Test edilen degiskenlerden sadece uygulama sliresi
degiskeninin istatistiksel olarak anlamli oldugu (Q»=9321; p=0,025) tespit
edilmistir. Ters yiiz stnif modelinin akademik basart lzerindeki etkisi baz alinarak
bu calismanin  modelin  siniflarda  kullanimumin — artmasint - saglayacagi
distinilmektedir. Calismadan elde edilen sonuglara dayanarak, bu modelin
akademik basart lizerinde etkili olabilmesi icin uzun siire uygulanmast gerektigi
Onerilmistir.
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Genisletilmis Ozet

Problem: Marc Prensky tarafindan 2001 yilinda literatiire kazandirilan “dijital yerliler” kavrami giinimiz
nesli cocuklarina uygundur. Cagimizin cocuklari eglenceden oyuna, okumadan arastirmaya kadar her
isini teknoloji kullanarak ¢6zmeye alismig dijital yerlilerdir (Gogebakan Yildiz ve Kiyici, 2016). Bu nedenle,
bu neslin ders calismasi, 6dev yapmasi, okumasi ve birbirleriyle iletisim kurmasi bir édnceki kusagin
aliskanlklariyla farkhhklar gostermektedir. Bu farkin en 6nemli sebeplerinden biri de bu neslin
teknolojinin icine dogmasidir. Bu sebeple, Prensky klasik egitim-6gretim sirecinin ¢agimizin nesline
uygun olmadigi gorisiini savunmaktadir. Ona gore egitimin dnlindeki en biyik engel dijital gd¢men
o6gretmenlerin klasik yontem ve tekniklerle teknoloji cocuklarina bir seyler 6gretmeye calismasidir. Dijital
yerli olarak tanimlanan cagimiz cocuklari her isini teknoloji araciligiyla halletmeye alismis, bilgiye istedigi
an ve yerde hizla ulasmaya aliskin, yazil materyallerden ¢ok gdérsel materyallerle 6grenmeye odakli
kisilerdir (Prensky, 2001). Egitimde basari yakalanabilmesi icin, egitim-0gretim ortamlarinin onlarin
ihtiyaclarina goére yeniden diizenlenmesi gerekir. Ogrenen bireyi merkeze alan 21. yiizyil egitim
sisteminde her bireyin farkli 6grenme stiline sahip oldugu kabul edilmis ve bu bilgi dogrultusunda
programlar hazirlanmistir. Ogrenen her bireyin ihtiyaclarini anlamak ve onlari aktif olarak egitim- 6gretim
faaliyetlerine dahil etmek temel amag olmustur. Ogretmen merkezli klasik egitimin tersine isleyen bir
siire¢ olan teknoloji tabanli ters ylGz sinif modeli bu temel amaca hizmet eden, ¢agimiz neslinin
ihtiyaclarina hitap etmeyi hedefleyen yeni egitim yaklasimlarindan biridir.

Ulkemizde ve Diinyada farkli kademe ve disiplinlerde ters yiiz sinif modeline dayali égretimin
ogrencilerin akademik basarisina etkisini arastiran, birbirinden bagimsiz ve farkli zamanlarda yapilan
calismalar literatlirde mevcuttur. Fakat bu ¢alismalarin sonuglarini sayisal veriler olarak bir araya getiren
ve ters ylz sinif modelinin 6grencilerin akademik basarilarina etkisini ortaya koyan bir calismanin
Diinyada ornekleri olsa da tlkemizde yok denecek kadar azdir. Bu calismanin problemi, farkli kademe ve
disiplinlerde ters yiiz sinif modeline dayali 6gretimin 6grencilerin akademik basarilarina etkisini deneysel
arastirma modelleriyle ortaya koyan calismalarin meta-analiz yontemi ile bir araya getirilip
birlestiriimesidir. Hem llkemizde hem de diinyada buydk ilgi géren ters yiz sinif modelinin égrencilerin
akademik basarilarina etkisini ortaya koyan bircok ¢alisma bulunmaktadir. Bu durumda, akademik basari
Gzerinde ters yiz sinif modeli uygulamalarinin etkilerinin ve etki diizeylerinin belirlenmesi gereksinimi
ortaya c¢ikmaktadir. Saglam ve Yuksel'in (2007) de ifade ettigi gibi, bu calismalarin bir cati altinda
toplanarak yeniden analiz stizgecinden gegirilmesi ve yeni kararlara varilmasi ihtiyaci dogmaktadir. Bu
kapsamda, bu calismanin amaci, yurt ici ve yurt disinda ters yiiz sinif modeli uygulamalarinin 6grencilerin
akademik basarilar Gzerindeki etkilerini konu alan calismalari meta-analiz yontemiyle incelemek olarak
belirlenmistir.

Yontem: Bu arastirmada nicel arastirma sentezleme yontemlerinden meta-analiz ydntemi kullaniimistir.
Meta-analiz, bireysel calismalardan elde edilen deneysel bulgularin birlestirilmesi, etki buyuklugu
formunda sentezlenmesi ve yorumlanmasi amaciyla kullanilan istatistiksel bir yontemdir (Card, 2012).
Meta-analiz yontemi kullanilarak arastirma yapmak icin belli asamalara uyulmasi gerekmektedir. Bu
asamalar, ilgili calismalarin toplanmasi, dahil edilme 6l¢itlerinin belirlenmesi, calismalarin kodlanmasi,
verilerin analizi ve etki blyukliginin hesaplanmasi seklindedir.

Bu calismadaki veriler, Tirkiye ve yurtdisinda ters yiiz sinif modelinin 6grencilerin akademik
basarilar tzerindeki etkisini inceleyen makaleler, yiksek lisans ve doktora tezleri icerisinden gerekli
Olcutleri saglayan calismalar icerisinden toplanmistir. Arastirmaya dahil edilen calismalarin saptanmasi
icin ulasilabilen tez calismalarindan ve elektronik ortamda yayin yapan ulusal ve uluslararasi veri
tabanlarindan elde edilen makalelerden yararlanilmistir. Calismanin veri toplama sirecinde, egitim
alaninda siklikla kullanilan veri tabanlar olmasi sebebiyle ERIC, Web of Science, EBSCOHost, Google
Scholar, SCOPUS, PROQUEST, YOKTEZ veri tabanlar taranmistir. Ayrica ulasilan calismalarda kaynakca
bolumleri de incelenmistir. Bu calismada kaynak tarama icin bazi anahtar kelimeler belirlenmistir. Tarama
yapilirken kullanilan tiim veri tabanlarinda ‘ters ylz sinif', ‘ters yiz sinif modeli’, 'ters yliz 6grenme’, ‘ters
ylz edilmis siniflar’ ve ‘akademik basari’ anahtar kelime gruplarinin ikili kombinasyonlari ‘"VE' mantiksal
operatdri taranmistir. Sonrasinda ayni kelime gruplarinin ingilizce karsiliklari ‘flipped classroom’, ‘flipped
learning’, ‘inversed classroom’, ‘inversed learning’ ve ‘academic achievement’ anahtar kelime gruplarinin
tim kombinasyonlari ‘AND’ mantiksal operatori ile sinirlandinlarak taranmistir. Yapilan tarama
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sonucunda 945 calismaya rastlanmis, ayni olan 358 ve arastirma problemine uygun olmayan 277 calisma
elenmistir. Dahil edilme kriterleri g6z dniinde bulunduruldugunda 256 calisma daha elenerek, 54 calisma
arastirmanin calisma grubunu olusturmus, ancak Yousefzadeh ve Salimi (2015) ters ylz sinif modelinin
basar Uzerindeki etkisini 5 farkli disiplinle calisarak arastirmasinda vermis, 5 farkh etki blyUklGgu
hesaplanabilmesine imkan verdiginden 58 calisma arastirmaya dahil edilmistir. Verilerin analiz siireci, her
bir calisma icgin etki blylkliginin hesaplanmasi, yayin yanliliginin kontroll, heterojenlik testi ve
birlestirilmis etki blyikliginin hesaplanmasi stirecini icermektedir. Verilerin analizinde Comprehensive
Meta Analysis (CMA Version 3) programindan yararlanilimistir.

Bulgular ve Tartisma: Meta-analiz calismalarinda her bir ¢calismanin etki blyikliginden yola cikarak
genel bir sonug cikariimaya calisilir. Ters yiz sinif modelinin 6grencilerin akademik basarilarina etkisini
incelemek amaciyla 58 calisma meta-analiz strecine dahil edilmis, meta-analize dahil edilen tim
calismalara yénelik etki blyikligu hesaplanmistir. Orneklem sayisi 20'nin altinda olan calismalar olmasi
sebebiyle etki blyikligi hesaplanirken ‘Hedges's g’ dederleri kullaniimistir. Heterojenlik durumu ile ilgili
bilgi veren bir diger deger de 1?> degeridir. 1> degerinin %75'in tizerinde olmasi ylksek heterojenligin bir
gostergesi olup (Higgins ve Thompson, 2003), arastirmada 1°=84,288 bulunarak %84 yiiksek diizeyde
heterojen oldugu yorumu yapilabilmektedir. Elde edilen veriler incelendiginde sabit etki modeli etki
biyukliginin 0,808 ve rastgele etki modeli etki buylkliginin 0,976 oldugu ve anlamli oldugu (p=
.00<0.5) gorulmektedir. Etki buylklugi degeri 0,20 ila 0,49 arasinda oldugunda kiiglik diizeyde bir etki,
0,50 ila 0,79 arasinda ise orta diizeyde bir etki, 0,80'den daha buyiik degerlerde ise genis diizeyde bir
etki oldugunu gostermektedir. Hesaplanan rastgele etki blayukligi 0,976'tir. Bu sonug etki blyiklugu
siniflamasina gére “genis bir etki” degerine karsilik gelmektedir Cohen (1988). Ulkemizde ters yiiz sinif
modelinin basar Uzerindeki etkisine yonelik yapilan meta-analiz ¢alismasinda Karagol ve Esen (2018),
ortalama etki blyikligini d=.56 bulmus, Cohen (1988)'in siniflamasina gore orta diizeyde bir etki
olduguna ulamislardir. Yurtdisinda bu konuda yapilan meta-analiz ¢alismalari incelendiginde, Zheng vd.
(2020) etki buyukliguni .66 bulurken, Lag ve Saele (2020) etki buyikligina .35 bularak kiigik etki
buldugunu raporlamistir. Buna gore, son dénemde llkemizde ters yiz sinif modelinin akademik basari
Uzerindeki etkisini 6lgen deneysel calismalarin daha cok basariya ulastigi ve olumlu etki yaptigi
yorumunu yapmak mimkandur.

Moderator degiskenlerin etki blylklugi Uzerinde etkisi arastinimak istenmis, Analog ANOVA
yapilmistir. Meta-analize dahil edilen ¢alismalar en az bir jiri veya hakemin onayindan gectigi igin tez ve
makalelerden secilmistir. Meta-analize dahil edilen calismalardan 38'i makale tiriinde, 20'si ise tezdir.
Arastirmalarin yayin turline gore etki buyukliklerine bakildiginda, en yiksek etki blytkliginin makale
tirine (EB=0,994) sahip oldugu, tez tlrinin (EB=0,917) makale tirline nazaran daha disik etki
blyukligine sahip oldugu sonucuna varilmistir. Meta-analize alinan arastirmalarin yayin tiriine gore
olusan gruplar arasi etki buyukliklerine bakildiginda (Q,=0,207; p=0,649>,05) arastirmalarin yayin
tlriine gore anlamli bir farklilik olmadigy, yayin tirintin ortalama etki buyiikligu tGzerinde etkili olmadigi
saptanmistir.

Meta-analize dahil edilen calismalar ilkokul, ortaokul, ortadgretim ve yiksekdgretim
kademelerinde gerceklestirilmis calismalardan olusmaktadir. Ogretim kademesi moderatér degiskeninin
ortalama etki bilyUkligu tzerindeki etkisine bakilmis, ancak anlamli bir farklihga ulasilamamis, 6gretim
kademesinin ters yiiz sinif modelinin akademik basariya etkisini aciklayamadigi sonucuna ulasiimistir
(Qv=1,528; p=0,676>,05). Karagdl ve Esen (2018), Hew ve Lo (2018), Cheng et al. (2019), Lag ve Szle
(2019), Orhan (2019), Alten et al. (2019) de ters yiz sinif modelinin akademik basariya etkisi tizerine bir
meta-analiz yapmis, 6gretim kademesini moderator degisken olarak belirlemistir. Karagdl ve Esen
(2018)'in bulgulari calismanin bu sonucunu destekler niteliktedir.

Ters ylz sinif modelinin basariya etkisi tizerine yapilan bu meta-analiz calismasinda, s6z konusu
modelin deney grubuna uygulanma suresi bir diger moderator degisken olarak belirlenmistir. Analizi
kolaylastirmak adina uygulama siireleri ‘2-5 hafta’, '6-9 hafta’, '10-13 hafta’ ve '14 hafta ve lzeri’ seklinde
kategorize edilmistir. En yiksek etki blylkligline (EB=1,766) 10-13 hafta arasi uygulanan calismalar
sahipken, en duslk etki blyukligine (EB=0,726) 14 hafta ve lzeri uygulanan ¢alismalarin sahip oldugu
sonucuna varilmistir. Meta-analize alinan arastirmalarin uygulama surelerine gore olusan gruplar arasi
etki buyikluklerine bakildiginda (Q,=9,321; p=0,025<,05) arastirmalarin deney grubuna ters yiz sinif
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modelini uygulama surelerine gére anlamli bir farklilik oldugu anlasiimistir. Diger bir ifadeyle, ters yiiz
sinif modelinin deney grubuna uygulanma siiresinin farklilasmasiyla ters yiiz sinif modelinin akademik
basari Uzerindeki etki blyukluginin de farklilik gdsterdigi sonucu Zheng vd. (2020)'nin bulgulariyla
ortismektedir. Zheng vd. (2020) de calismasinda orta diizeyde uygulama siresinin en yiksek etki
biyukligine sahip oldugu sonucuna ulasmis, yapilan meta-analiz calismasinda da 10-13 hafta arasi
yapilan uygulama siiresinin en yiksek etki blyUkligine sahip oldugu anlasiimistir.

Oneriler: Bu meta-analiz calismasina, ters yiiz sinif modelinin egitim alaninda akademik basariya etkisini
Olcen calismalar dahil edilmistir. Ancak alanyazin tarandiginda, ters ylz sinif modelinin tip, mihendislik,
doga bilimleri gibi bilim dallarinda da akademik basariya etkisinin ol¢lldigl ¢ok sayida galismaya
rastlanmaktadir. Arastirmacilara, bu ¢alismalari da dahil edecek genis kapsamli meta-analiz yapmalari
Onerilebilir. Yapilan analiz sonucunda ters yiiz sinif modelinin 6grencilerin akademik basarilari Gzerinde
genis diizeyde bir etkiye sahip oldugu anlasiimistir. Bu sebeple, egitim 6gretim ortamlarinda ters yiiz
sinif modeli kullaniimasi tesvik edilmeli, gerekli altyapi ve imkanlar saglanmalidir. Uygulama siresinin
ters yiiz sinif modelinin akademik basari lzerinde ayirt edici bir degisken oldugu anlasiimistir. Ters yiiz
sinif modelinin deney grubuna 10-13 hafta arasi bir stre uygulanan calismalarin daha yiksek etki
biyukligine sahip oldugu tespit edilmistir. Bu sebeple arastirmacilara, deney grubuna ters yiz sinif
modeli uyguladiklari streyi uzun tutmalari dnerilebilir. Meta-analiz calismalarini tesvik etmek ve givenilir
sonuclara ulasmak adina, arastirmacilara ¢alismalarinda ortalama, standart sapma, drneklem buyuklagu
gibi degerleri acik bir sekilde yazmalari onerilebilir. Aksi halde kapsam disi birakilan calismalar meta-
analiz calismasinin kapsamini daraltmaktadir. Bu meta-analiz ¢alismasi ters yiiz sinif modelinin akademik
basariya etkisi lizerine odaklanmistir. Ancak alanyazinda, s6z konusu modelin, 6grenci tutumuna,
motivasyonuna, 6z yeterligine etkisini arastiran calismalar da mevcuttur. Ters yiiz sinif modelinin bu
acllardan etkisine yonelik meta-analiz calismalar gercgeklestirilebilir.
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