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ABSTRACT

The aim of this research is to determine the effect of the flipped education model (TEEM) on
traditional methods and to develop a general opinion. In this study, meta-analysis method was
used to synthesize the results of independent experimental studies examining the effect of flipped
education model on academic achievement. The studies included in the study cover the years
2015-2021. The number of studies included in the research is 35. These studies were accessed from
electronic resource search bases. Ulakbim, Google Academic and Council of Higher Education
Council Thesis Center (CoHE) were used as the database. Statistical analyzes and effect size
calculations were performed with the CMA 2.0 package program. The g value of the effect size
Hedge was calculated for each study that made up the data set. As a result of this study, it was
concluded that the effect of TEEM on the academic success of the students was high. It was
concluded that the effect of TEEM on the academic success of the students did not differ according
to the academic field, teaching level, role of the researcher, report type and publication year
moderator variables. This study focused only on the academic success of students. In addition, this
study focused only on studies conducted in Turkey and published in Turkish. In future studies, the
effect of the flipped education model on students' thinking skills, problem solving skills and social
affective skills can be examined.
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INTRODUCTION

Every society aims to educate its individuals so that they can be harmonious and contribute to the society. In
today's societies, this function is undertaken by schools, which are educational institutions (Erden, 2002). The
main functions of the schools are socializing the individual, transferring cultural heritage, training individuals in
accordance with their own interests and skills, and helping them to develop (Tezcan, 2021). The development of
individuals and desired qualifications have been different from past to present. In previous centuries, while
memorizing information and keeping it in his memory was enough for individuals, in the century we live in using
skills while processing information is more important. The qualifications that are required to be acquired as 21st
century skills, especially for students, appear as skills that need to be found in real life for learners. In the century
we live in learners are expected to have critical and creative thinking, problem solving skills, cooperation, and
communication skills. Flipped classroom model, which is a versatile pedagogical model to achieve many of the
specified skills and goals, has been seen as one of the important ways to increase student effectiveness and make

lessons more efficient (Bradford, Muntean & Pathak, 2014).

When the concepts that form the flipped classroom model are examined quality of the information, technology,
attractiveness, reflection, time, and space concepts are highlighted. In flipped classrooms, it is emphasized that
the teacher should be competent in the content to be taught and content should be enriched with multimedia
tools. In addition to that, information should be presented in a clear and brief, and plain way that will not cause
the learner to be distracted and prepared videos should be consistent with the learning skills of students (Miller,
2012). The basic structure of the education implemented in flipped classroom is not just based on students
watching videos prepared by the teacher at home. The main expectation and aim in the implementation of this
model is to increase the quality of face-to-face education to lead children use the time spent in school efficiently
and effectively. Students are expected to be more active in face-to-face education and have an active role by

making necessary preparations for the course and sharing (Bergmann & Sams, 2012; Sams & Bergmann, 2013).

Flipped classroom, flipped classroom education is an education model that blends learning. The model has a
structure that online learning is blended using computers. Moreover, this learning model provides students
technology such as advanced game simulations audio and web pages. An effective learning material in learning
environment not only enables them to learn related subjects, do homework or answer questions but also a new
learning environment. Flipped teaching provides an interactive and digital learning dimension to digital learning
anywhere and anytime with the development of technology and the convenience of mobile learning (Jiugen,

Ruonan & Wenting, 2014).

Bergman, Overmyer & Wilie (2014) explained the features of flipped classroom in the following way: flipped
classrooms are an important sharing for the communication and interaction between the teachers and students
It is an environment where students take their own learning responsibility through the activities that they add
learning technologies to the environment. It is a classroom where the teachers are not leading actors but guides.

Activities are blended with constructive learning. It is a classroom where students who missed the classes
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because of illness, or out of school activities like sports activities, field trips are not left behind. Course content
is permanently saved to revise or to improve it. All the students involve in their learning in this model. Flipped
classroom is not just online videos, but it is a chance to have individualized education. The most important part
in flipped education is the interaction and meaningful learning activities that occur in the face-to-face (classroom)
time period. Furthermore, it is an education where teachers are replaced with videos and there are no online

videos. Students do not spend their whole time looking at a screen and study on their own.

Flipped classrooms provide students opportunities such as learning, questioning and practicing. In this sense, it
enables students to take responsibility for their own learning and gives flexibility. Students are able to watch the
course content shared with them numerous times by the help of flipped learning (Thoms, 2012). This structure
is examined in terms of handling classroom environments, enriching the learning-teaching environment, and
various topics related to learning, especially academic success. It is noteworthy that the research on the flipped
classroom model has increased in Turkey and abroad, especially in recent years, and many studies have been

brought to the literature.

When the studies about flipped learning are examined it is seen that the following studies were conducted;
flipped education practices in science teaching (Yurtlu, 2018; Aksoy, 2020), evaluation of flipped education in
English teaching (Boyraz, 2014; Aycicek, 2018; Bulut, 2018; Yavuz, 2020), the effects of flipped classroom model
on students’ achievement, stress and learning transfer (Aydin, 2016), examination of flipped education model in
terms of success, perception of self-competency, and attitude of university students towards programming
(Aydin 2016) the effects of flipped education model on teaching mathematics (Overmyer, 2014; Aydin, 2020),
the effects of flipped education model on success and cooperative learning (Bolatl, 2018), implementing flipped
education model in social sciences course (Kong, 2014; Uzun, 2019; Bursa, 2019), the effects of flipped education
model on physics teaching (Cakar, 2019), teaching chemistry (Ash, 2012), teaching biology (Moravec, Williams,
Aguilar-Roca & O’Dowd, 2010), using flipped classroom model in the schools (Genger, 2015), evaluating flipped
education model in terms of success, cognitive burden, and motivation (Turan, 2015) feasibility of flipped
educational model in clinical education in faculty of medicine (Kara, 2016), examining the effects of flipped
education model on students success, attitude and self-learning levels while teaching programming (Oztiirk,

2016), implementing flipped educational model with high school students (Tekin, 2018; Yavuz, 2016).

As can be seen from the above studies, flipped educational model has been used as a teaching method in
different disciplines. The effects of the model in the lessons covered within the framework of this model were
examined together with the factors such as students' success, attitude, self-efficacy, motivation. It was especially
striking that in the studies reflections of the flipped education model on students' academic success were
evaluated. In this context, the research was considered as a meta-analysis study as studies conducted with the
flipped education method has effects on the academic achievement of the students compared to the studies in
which the research was conducted according to the traditional teaching method. The definition of meta-analysis

is the “analysis of analyses” (Glass, 1976). Within the framework of this definition, meta-analysis is also defined

1373



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 7, Issue: 18, 2022

as bringing together the results of many scientific studies on a subject to reach generalizations. Through meta-

analysis results of different studies can be compared or gathered (Ozcan, 2008).

In this study it is aimed that the effects of flipped education model on students’ academic success within the
framework of meta-analysis. When the studies in the literature are reviewed, it is striking that the number of
studies about the effects of flipped education model on students’ success is limited. In this regard, the study is
important as it contributes to the literature and evaluating students’ academic success with flipped education in
terms of meta-analysis. In this sense, the aim of the study is to examine the effect of the flipped education model
(FEM) on students' academic success. In accordance with the aim of the study, answers to the following questions

are sought.

1. Does FEM has an effect on students’ academic success?

2. Does the effect of FEM on students’ academic success differ in terms of moderator factors?

METHOD

In this study meta-analysis method is utilized. Meta-analysis is a research method that synthesizes the findings
of quantitative studies (Borenstein, Hedges, Higgins & Rothstein, 2011; Card, 2015). In this study researchers
focused on basic quantitative studies which focused on the effects of FEM on students’ academic success.

Inclusion criteria for the above-mentioned basic studies are given below.
Inclusion Criteria

1. Basic studies should be designed with experimental design. Single sample experimental designs are excluded
in this study.

2. Experimental group of the basic studies should have been conducted with FEM. In another words, observed
effect should only be the result of FEM. Studies blended or enriched with FEM were excluded in this study (for
instance Yurtlu, 2018).

3. Education given to control groups of basic studies should have traditional approach.

4. Outcome of basic studies should be focused on academic success of the students. If the outcome of the study
focused on an outcome except from academic success, they were excluded.

5. Basic studies should be in the Turkish language. Moreover, the study group of the basic studies should come
from the educational regions of Turkey. In this study, as the effects of FEM on academic success were aimed to
be examined in the cultural context, other countries are excluded.

6. Basic studies must have been published between 2015 and 2021. In the recent years the interest of the
researchers in FEM has been increased so it is aimed to compile current studies.

7. Basic studied should be reported as articles and thesis.
Data Collection

The data of this study were accessed from electronic resource search bases. As databases Ulakbim, Google

Academic, and Council of Higher Education Council Thesis Center (CoHE) were used. Studies in the form of articles
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and theses were accessed through the above-mentioned databases. In the data collection process, as keywords
flipped, and flipped words were used. Data collection process was conducted by first/ second/third researchers.
Based on the pre-determined inclusion criteria, titles of the studies come out at the end of keywords were
examined. During the data collection process, a data repository was formed with the studies that has the
potential to meet the inclusion criteria. The studies in the data repository were examined by the first/
second/third researchers by looking at the abstract and the content sections and a data set that is compatible
with the inclusion criteria was formed. The data flow chart for the data sets is shown in Figure 1. Data set consists

of 35 studies. Coding was done on this data set.
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Figure 1. Data Flow Chart For The Data Set
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Coding

Level of Education: If the study mentioned the level of education, researchers sticked to it. For instance, if it was
mentioned as high school, it was coded as high school. If the education level has not been mentioned, but class
level is mentioned, education level that is defined by International Standard Classification of Education (UNESCO,

2011) was taken as the reference.

Academic Field: Basic studies are conducted over a course. These courses were coded as academic field. For
example, physics, biology, and chemistry courses were coded as science. Turkish and English were coded as

linguistics.

Implementation Time: Implementation time of flipped education model to the experimental group varies in basic
studies. As a result of that, implementation time was coded based on the number of weeks that implementation

conducted. If the implementation time is mentioned as month or semester, they were converted into weeks.
Report Type: Type of report for basic studies were codes as article or paper.

Publication Date: The year when the research was published was taken as the reference.

Data Analysis

There are two analyses that are frequently used in meta-analysis research. The first is at the level of basic
research. The second is at the level of effect sizes in basic research (Borenstein, Hedges, Higgins & Rothstein,
2011). In this study, each study is represented by an effect size. Analysis unit for this study is research. In other
words, each study is represented with an effect size. Statistical analysis and effect size calculations were made
using CMA 2.0 package program. For each study that is in the data set, g value of Hedge was calculated to find
out impact size. In another words ES=g. Furthermore, features of the studies that make up the data set are
various because of that while making statistical analysis random effect size model was utilized (Field & Gillet,
2010). On the other hand, testing whether the calculated mean effect size has publication bias is related to the
validity and reliability of the findings (Song, Hooper & Loke, 2013). Publication bias analysis for the data set was
run. While running publication bias funnel graphic and Duval and Tweedie’s trim and fit technique were used.
Heterogenic analysis concerning data set was determined using Q test and I? values. In moderator analysis
difference between groups was tested using Q and in groups differences using (Qga) test. Meta-regression

method was utilized while analysing the distribution of effects size in terms of years.
FINDINGS

In this part of the study findings that were identified are presented in the order of research questions. First,
publication bias analysis was run for the data set, funnel plot graphic and Duval and Tweedie’s trim and fit test
result concerning the data set is presented. Then, moderator analysis results concerning the data set is given. In

Figure 2 funnel plot graphic concerning FEM and academic success was shown.

1376



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 7, Issue: 18, 2022

Funnel Plot of Standard Error by Hedges's g

0,0

01

s 0]
I 0,2 o o
2
]
O
o o) @]
o © °\,
4] oPo. o
o) 0]
03 e © °g ©
O
(@] O
o
04 o
=
-20 -15 -10 -0,5 0,0 05 10 15 20
Hedges's g

Figure 2. Funnel Plot Graphic Concerning FEM and Academic Success

When figure 2 is examined, it is seen that distribution of effects size that consists of the data set is symmetric. In
other words. it can be claimed that data set concerning FEM and academic success do not have publication bias.
Also, publication bias for the data set was checked using Duval and Tweedie’s trim and fit test (DTTFT). Finding
of the DTTFT was given in Table 1. According to Table 1 for FEM and academic success data set publication bias

was not identified.

Table 1. DTTFT Test For Data Sets

Data sets That should be trimmed ES and % 95 reliability range Q(t)
ES LL UP

Observed 0,73 0,61 0,84 57,67

Adjusted 0 0,73 0,61 0,84 57,67

Average effect size and moderator analysis for the data base were presented below.

FEM and academic success data base consist of 35 studies. A total of k=35 effect sizes were produced from the
aforementioned data set. Lowest effect size is ES=.06 and the highest effect size is ES=1.66. Average effect size
is ES=.73 (LL=.61 UL=.84). In other words, the average effect of FEM on academic success is at a high level. Total
heterogeneity value for the data is calculated as Q= 57,67. Moreover, it was identified that the heterogeneity

level for the data set is low (12=41,05). In Table 2 moderator analysis for the data set is presented.
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Table 2. Moderator Analysis For FEM And Academic Success

Group k ES LL uL Q Q(ga) df p
Academic field

Computer Sciences 4 0,52 0,18 0,87 1,18

Language 6 0,80 0,51 1,08 11,61

Science 7 0,60 0,33 0,88 6,27

Mathematics 5 0,63 0,33 0,94 6,34

Social Sciences 13 0,85 0,66 1,04 25,39 4,37 4 0,36
Level

Primary 2 0,66 0,17 1,15 0,13

Secondary 12 0,67 0,46 0,88 24,19

High School 5 0,74 0,40 1,09 3,25

University 16 0,78 0,60 0,95 28,92 0,68 3 0,88
Duration

Between 2 and 6 weeks 15 0,66 0,49 0,84 23,26

Between 7 and 11 weeks 8 0,87 0,63 1,10 12,57

Over 12 weeks 4 0,94 0,64 1,24 1,71

Not mentioned 8 0,57 0,32 0,81 10,61 5,44 3 0,14
Role of researcher

Observer 7 0,80 0,54 1,06 9,24

Participant 9 0,74 0,49 0,98 21,23

Not mentioned 19 0,70 0,54 0,86 26,04 0,41 2 0,81
Report

Masters 20 0,63 0,45 0,81 29,41

PhD 5 0,91 0,62 1,21 5,16

Article 10 0,76 0,58 0,94 18,81 2,91 2 0,23
p>.05

When Table 2 is examined, it is seen that distribution of effect size, academic field (Q(4)=4,37; p=,36), education
level (Q(3)=0,68; p=,88), implementation period (Q(3)=5,44; p=,14), the role of the researcher (Q(2)=0,41; p=,81)
and type of report (Q(2)=2,91; p=,23 ) do not differ scientifically. In addition, here are some remarkable findings.
It was observed that the effect of FEM on academic success in social sciences is very high (ES=0,85 LL= 0,66
UP=1,04). Also, when the implementation period of the experiment is over 12 weeks, it produces very high effect
size (ES=0,94 LL= 0,64 UP=1,24). On the other hand, it is determined that PhD thesis group produces higher effect
size compared to other type of reports (ES=0,91 LL= 0,62 UP=1,21). On the other hand, it was determined that
the effect of TEEM on the academic success of the students did not differ statistically according to the years (B=-
0,03, p=0,40). The average effect size does not differ statistically according to the moderator variables examined
in this study. This is due to the low heterogeneity of the data set. It can also be said that heterogeneity is due to

sampling error.

CONCLUSION and DISCUSSION

In this study, it is aimed to examine the effect of TEEM on the academic success of students. In accordance with
the aim of study, 35 studies focused on FEM and academic success conducted in Turkey sample were analysed.
Study results were discussed, and suggestions were made below. At the end of the study, it was concluded that
FEM has a high effect on student success. This study has similarities with the meta-analysis study of Karagol &
Esen (2019). In that study, it was concluded that flipped education approach has positive effects on students’

success compared to traditional education approach. The study again overlaps with the research of Cheng,
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Ritzhaupt & Antonenko (2019). In the mentioned meta-analysis study, it was concluded that flipped learning is
also effective on students' academic achievement. Bredow, Roehling, Knorp & Sweet (2021) reported that in a
similar way compared to course-based teaching, flipped learning has significant advantages. In meta-analysis
study Orhan (2019) determined that flipped learning approach has an average effect on students’ academic
success. Moreover, Celebi & Usun (2020) reached the conclusion in their meta-analysis study that flipped

classroom model has positive effect on students’ language development.

The effect of FEM on student success do not differ in terms of academic field, education level, the role of
researcher, type of report, publication date, and moderator variables. This finding is concurrent with the findings
of Orhan (2019). In his meta-analysis study, it is asserted that when flipped learning approach’s effect size is
calculated according to education level, there is not a significant difference. In the meantime, Orhan (2019)
concluded that when the studies that examine the effect of flipped learning approach on academic success
according to type of study, publication date are grouped there is no difference between these groups in terms
of effect size. In their study Tan, Yue & Fue (2017) stated that, flipped learning has no significant difference in
terms of effect size between associate degree and undergraduate students. In a similar way Orhan (2019)
reported that there is not a significant difference between the groups that are formed according to type of study

and publication date in terms of effect size.
RECOMMENDATIONS

In this study researchers focused only on academic success. Except from academic success, thinking skills,
problem solving skills, social and cognitive skills can be focused on further studies. In further studies the effects
of flipped education model on students’ thinking, problem solving, social and cognitive skills can be examined.
In addition, in this study only studies done in Turkish, and in Turkey were focussed. In further studies
experimental studies from different countries can be examined. In this direction, the effects of the flipped
education model on the academic success of students can be examined for different countries. Also, the effects

of FEM on students’ attitude, motivation, creativity, problem solving skill in different countries can be studied.

Moreover, except from the variables assigned as moderator variable in this study with different moderator
variables studies can be conducted. For instance, various variables such as former experience of practitioner
teachers with FEM (certificates, having previous experience or not), socio economic level of the school or
educational district where the experiment is conducted can be studied. Teachers can be informed or in-service
courses about FEM can be organized for them to use FEM more effectively in their lessons. It is seen that most
of the studies examined in this study was conducted at secondary school or high school. Because of that, studies
at primary school and high schools can be increased. Moreover, conducted studies are more as articles and

master’s degree. Studies at PhD level can be increased.
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TERS YUZ EDILMI$ EGiTiM MODELI’NiIN OGRENCILERIN AKADEMiK BASARILARINA
ETKiSININ INCELENMESi: BIR META-ANALIZ CALISMASI

0z

Bu arastirmanin amaci ters-yiiz edilmis egitim modelinin (TEEM) geleneksel yontemlere etkisini
belirlemeyi ve genel bir kanaat gelistirmeyi amaglamaktadir. Bu calismada ters yiiz edilmis egitim
modelinin akademik basariya etkisini inceleyen bagimsiz deneysel c¢alismalarin sonuglarini
sentezlemek icin meta-analiz yontemi kullanilmistir. Calismaya dahil edilen arastirmalar 2015-2021
yillari arasini kapsamaktadir. Arastirmaya dahil edilen ¢alisma sayisi 35 tanedir. Bu ¢alismalara
elektronik kaynak tarama tabanlarindan erisilmistir. Veri tabani olarak Ulakbim, Google Akademic
ve Yiksekdgretim Kurulu Yayin ve Dokiimantasyon Daire Baskanhg Ulusal Tez Merkezi (YOK)
kullanilmistir. istatiksel analizler ve etki biyikligi hesaplamalari CMA 2.0 paket programi ile
gerceklestirilmistir. Veri setini olusturan her bir arastirma igin etki blyikligli Hedge’in g degeri
hesaplanmistir. Bu calismanin sonucunda TEEM’in 6grencilerin akademik basarisina etkisinin
yuksek dizeyde oldugu sonucuna ulasilmistir.  TEEM’in 6grencilerin akademik basarisina etkisi
akademik alan, 6gretim kademesi, arastirmacinin roll, rapor tiri ve yayin yili moderator
degiskenlerine gore farkhlasmadigi sonucuna varilmistir. Bu ¢alisma 6grencilerin sadece akademik
basarisina odaklanmistir. Bunun yaninda bu ¢alismada sadece Tirkiye’ de yapilan ve Tirkge dilinde
yayinlanmis ¢alismalara odaklaniimistir. ilerideki arastirmalarda tersyiiz edilmis egitim modelinin
ogrencilerin distinme becerileri, problem ¢6zme becerileri ve sosyal duyussal becerilerine etkisini
incelenebilir.

Anahtar kelimeler: Metanaliz, 6grenci basarisi, ters yiiz edilmis 6grenme.
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GiRiS

Her toplum bireylerini egiterek onlarin topluma uyumlu ve topluma katkida bulunacak sekilde yetismelerini
amaglar. Glinimuz toplumlarinda bu islevi ise egitim kurumlari olan okullar Gistlenmistir (Erden, 2002). Okullarin
baslica islevi bireyleri toplumsallastirmak, kilttrel mirasi aktarmak, bireyleri kendi ilgi yetenekleri dogrultusunda
egitmek ve gelisim gdstermesini saglamaktir (Tezcan, 2021). Bireylerin gelisimi ve aranan nitelikler gegmisten
giiniimiize farklilhk géstermistir. Onceki yiizyillarda bireylerden bilgiyi ezberlemesi ve bu bilgiyi hafizasinda
tutmasi yeterli gorilirken yasadigimiz ¢agda daha ¢ok becerinin kullanilmasi bilginin kullaniminda 6nemli
goriilmektedir. Ozellikle 6grenciler icin 21. yiizyll becerileri olarak kazandirilmasi gerekli olan nitelikler
O0grenenlere daha cok gergek yasamda karsiligi bulunmasi gereken beceriler olarak karsimiza ¢ikmaktadir.
Yasadigimiz ¢cagda 6grenenlerin elegstirel ve yaratici disiinme, problem ¢dzme, isbirligi ve iletisim gibi becerilere
sahip olmasi beklenmektedir. Belirtilen pek ¢cok beceriye ve amaglara ulasmak icin cok yonli bir pedagojik model
olan ters yiz sinif modeli, 6grenci etkinligini arttirmak ve derslerin daha verimli gegmesini saglayan énemli

yollardan biri olarak gorulmustir (Bradford, Muntean & Pathak, 2014).

Ters-ylz sinif modeli sistemini olusturan kavramlara bakildiginda bilginin niteligi, teknoloji, ilgi cekicilik, yansima,
zaman ve mekan kavramlari dikkati cekmektedir. Ters yiz siniflarda 6gretmenin anlatacagi konunun igerigine
hakim olmasi ve ¢oklu ortam araglari ile igerigi zenginlestirerek 6grenciye sunmasi vurgulanan énemli noktalar
arasinda yer almaktadir. Bunun yaninda sunulan bilgilerin 6grencilerde dikkat daginikhigina sebebiyet vermeyecek
kadar kisa, net ve sade bir yapi olusturacak sekilde aktarilmasi, hazirlanan videolarin 6grencilerin 6grenme
becerilerine uygun uzunlukta olmasi gerekmektedir (Miller, 2012). Ters-yiiz siniflarda uygulanan egitimde temel
yapl 6gretmenin hazirladigl ders videolarinin evde 6grenciler tarafindan izlenmesi degildir. Bu ydntemin
uygulanmasindaki asil beklenti ve amag; Ogrencilerle okulda gegirilecek zamanin en etkili ve verimli
kullanilmasina yol agmak igin yiiz yiize egitimin kalitesini arttirabilmektir. Ogrenciler ders icin gerekli hazirliklari
ve paylasimlari saglayarak yiiz ylize egitimde daha aktif olmalari, etkin rol oynamalari beklenmektedir (Bergmann

& Sams, 2012; Sams & Bergmann, 2013).

Ters- yiz sinif, ¢evrilmis sinif egitimi 6grenmenin harmanlandigi bir egitim modelidir. Model cevrimigi
o6grenmenin bilgisayarlar araciligi ile harmanlandigi bir yapi teskil etmektedir. Bunun yaninda bu 6grenme modeli
dgrencilere gelismis oyun simiilasyonlar, ses ve web sayfasi gibi teknolojiler sunmaktadir. Ogrenme ortaminda
etkin bir 6gretim materyali, 6grencilerin ilgili konulari 6grenmesi, 6dev yapmasi ya da sorulari cevaplamasi,
tartisabilmesinin yaninda onlara bir 6grenme alani saglamaktadir. Ters- yliz 6gretim, teknolojinin gelismesi ve
mobil 6grenmenin uygunlugu ile her yerde ve her an etkilesimli ve dijital bir 6grenme boyutu kazandirmaktadir

(Jiugen, Ruonan & Wenting, 2014).

Ters- ylz siniflarin 6zelliklerini ise Bergmann, Overmyer & Wilie (2014) soyle agiklamistir: Tersine siniflar;
o0gretmenler ve 6grenciler arasindaki etkilesim ve iletisim icin énemli bir paylasimdir. Aktiviteler araciligiyla
ogrencilerin Ogretim teknolojilerini 6grenme ortamina kendi 6grenmelerinin sorumlulugunu aldiklari bir

ortamdir. Ogretmenlerin sinifta basrol olmadigi rehber konumda olduklari bir siniftir. Etkinlikler yapilandirmaci
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0grenmeyle harmanlanmaktadir. Hastalik ya da sportif aktivite veya okul gezisi gibi ders disi aktiviteler nedeniyle
derse gelemeyen Ogrencilerin geride kalmadigi bir siniftir. Ders igeriginin, tekrar etme ya da gelistirme amaciyla
kalici olarak saklandigi bir siniftir. Tim &grenciler bu yapida kendi 6grenmelerine dahil olurlar. Ogrenciler
bireysellestirilmis bir 6gretim alabilmelerinin yaninda tersine egitim sadece ¢evrimigi videolar demek degildir.
Ters ylz egitimde en 6nemli kisim yiiz yiize (sinifta) gegen zaman diliminde meydana gelen etkilesim ve anlamli
o0grenme aktiviteleridir. Bunun yaninda tersine egitimde 6gretmenlerin yerine videolarin konuldugu, ¢evrimigi bir
dersin olmadigi bir egitimdir. Batun bir dersi bilgisayar ekranina bakarak geciren, tek baslarina galisan 6grenciler

degildir.

Ters- ylz siniflar 6grencilere 6grenme, sorgulama, pratik yapma gibi olanaklar saglamaktadir. Bu anlamda
dgrencilere kendi 6grenme sorumlulugunu iistlenmesini saglamakta ve esneklik tanimaktadir. Ogrenciler ters-
yiz siniflar sayesinde kendileri ile paylasilan ders igeriklerini defalarca izleyebilmektedir (Thoms, 2012). Bu yapi
sinif igi ortamlarin ele alinmasinda, 6grenme- 6gretme ortaminin zenginlestirilmesinde, basta akademik basari
olmak lGizere 6grenmeyle ilgili cesitli basliklarda incelenmektedir. Ters-ylz sinif modeliyle ilgili yurt icinde ve yurt

disinda 6zellikle son yillarda arastirmalarin arttigi, birgok ¢alismanin literatiire kazandirildigi dikkat cekmektedir.

Ters- ylz egitimle ilgili calismalar incelendiginde; fen 6gretiminde ters- yiiz uygulamalari (Yurtlu, 2018 ; Aksoy,
2020), ingilizce 6gretimde tersine egitimin degerlendirilmesi (Boyraz, 2014; Aygicek, 2018; Bulut, 2018 & Yavuz,
2020), ters- yiz sinif modelinin 6grencilerin basari, stres ve 6grenme transferine etkisi (Aydin, 2016), ters- yiiz
egitim modelinin Universite 6grencilerinin programlamaya yonelik basari, 6z yeterlik algi ve tutumlarina yonelik
incelenmesi (Aydin, 2016), ters- ylz edilmis egitim modelinin matematik 6gretiminde etkisi (Overmyer, 2014;
Aydin, 2020), ters- yliz egitimin 6grencilerin basari ve isbirlikli 6grenmeye yonelik etkisi (Bolatli, 2018), ters- yiiz
egitim modelinin sosyal bilgiler dersinde uygulanmasi (Kong, 2004; Bursa, 2019; Uzun, 2019), fizik egitiminde
(Gakar, 2019), kimya egitiminde (Ash, 2012), biyoloji egitiminde ters- yiiz modelinin etkileri (Moravec, Williams,
Aguilar-Roca & O’Dowd, 2010), okullarda ters- yiz sinif modelinin kullanilmasi (Genger, 2015), ters- yiiz egitimin
basari, bilissel yik ve motivasyon cercevesinde degerlendirilmesi (Turan, 2015), tip fakilteleri klinik egitimde
ters- yiiz egitim modelinin uygulanabilirligi (Kara, 2016), programlama 6gretiminde ters- yiiz 6gretim modelinin
dgrencilerin basari, tutum ve kendi kendine 6grenme diizeylerinin incelenmesi (Oztiirk, 2016), ters- yiiz egitim
modelinin lise 6grencileriyle uygulanmasi (Tekin, 2018; Yavuz, 2016) seklinde gesitli arastirmalarin yapildigi tespit

edilmistir.

ilgili arastirmalarda gérildigi gibi ters- yiiz egitim bircok alanda bir gretim ydntemi olarak uygulanmistir. Bu
model cergevesinde ele alinan derslerde modelin etkileri; 6grencilerin basari, tutum, 6z yeterlik, motivasyon gibi
faktorlerle birlikte incelenmistir. Ozellikle arastirmalarda ters-yiiz egitim modelinin 6grencilerin akademik
basarilarina olan yansimalarinin degerlendirilmesi dikkat ¢ekmistir. Bu baglamda arastirma, ters-yliz egitim
yontemiyle uygulanan arastirmalarin geleneksel 6gretim yontemine gore uygulandigi ¢calismalarda 6grencilerin
akademik basarilarina olan etkilerinin goriilmesi ve degerlendirilmesi ¢ercevesinde bir meta-analiz ¢alismasi

olarak ele alinmistir. Meta-analizin tanimi kisaca “analizlerin analizi” olarak adlandiriimaktadir (Glass, 1976). Bu

1387



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 7, Issue: 18, 2022

tanim gergevesinde meta analiz bir konuya ait birgok bilimsel calismanin sonuglariyla ilgili genellemelere ulagmak
icin bir araya getirilmesi olarak da belirtilmistir. Meta analiz yoluyla farkli ¢calismalarda bulunan farkh sonuglar

karsilastirilabilir ya da bir araya getirilebilir (Ozcan, 2008).

Arastirmada ters ylz edilmis egitim modelinin 6grencilerin akademik basarilarina olan etkisini meta analiz
cergevesinde incelemek hedeflenmistir. Literatlirde yer alan g¢alismalara bakildiginda ters yiz edilmis egitim
modelinin akademik basariya olan etkisi ile ilgili calismalarin oldukga sinirli sayida oldugu dikkati cekmektedir. Bu
baglamda galisma literatiire katki saglamak ve 6grencilerin ters yiiz edilmis egitimle akademik basarilarini meta
analiz cergevesinde degerlendirme bakimindan 6nem tasimaktadir. Bu anlamda da ¢alismanin amac ters-ylz
edilmis egitim modelinin (TEEM) 6grencilerin akademik basarisina etkisini incelemektir. Bu amag dogrultusunda

asagidaki sorulara yanit aranmistir. Arastirmaya iliskin alt problemler ise su sekildedir;

1. TEEM 68rencilerin akademik basarisina etkisi var midir?

1.1.TEEM o6grencileri akademik basarisina etkisi moderator degiskenlere gore farklilasmakta midir?

YONTEM

Bu calismada meta analiz yontemi kullanilmistir. Meta analiz nicel arastirmalarin bulgularini sentezleyen bir
arastirma yontemidir (Borenstein, Hedges, Higgins & Rothstein, 2011; Card, 2015). Bu c¢alismada TEEM'in
Ogrencilerin akademik basarisina etkisine odakli nicel temel arastirmalara odaklaniimistir. S6z konusu temel

arastirmalar iliskin dahil edilme olgutleri asagidaki gibidir.

Dahil Etme Olgiitleri

1. Temel arastirmalar deneysel desene gore tasarlanmis olmalidir. Tek 6rneklem deneysel desenler bu galismada
hari¢ birakilmistir.

2. Temel arastirmalarin deneysel grubu TEEM ile yilratilmis olmaldir. Baska bir ifade ile gozlemlenen etki
yalnizca TEEM’den kaynaklanmaldir. TEEM ile harmanlanmis ya da zenginlestirilmis temel arastirmalar harig
birakilmistir (6rnegin Yurtlu, 2018).

3. Temel arastirmalarin kontrol grubuna iliskin uygulama, geleneksel 6gretim yaklasimlari ile 6gretim yapilmalidir.
4. Temel arastirmalar ciktisi 6grencilerin akademik basarisina odakli olmalidir. Eger arastirma ¢iktisi akademik
basari disinda giktiya odakl ise hari¢ birakilmistir.

5. Temel arastirmalar Tiirk¢e dilinde olmalidir. Ayrica temel arastirmalarin ¢alisma grubunu Turkiye’deki egitim
bolgelerinden gelmelidir. Bu ¢alismada TEEM’nin akademik basariya etkisi kiltirel baglamda incelemek
amaglandigindan diger ulkeler harig birakilmistir.

6. Temel arastirmalar 2015-2021 yillari arasinda yayinlanmis olmalidir. Son yillarda TEEM’e ilgi arastirmacilar
tarafindan artmistir. Bu sebeple glincel arastirmalari derlemek amaglanmistir.

7. Temel arastirmalar makale ve tez seklinde raporlanmis olmahdir.
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Veri Toplama:

Bu ¢alismanin verilerine elektronik kaynak tarama tabanlarindan erisilmistir. Veri tabani olarak Ulakbim, Google
Akademik ve Yiiksekdgretim Kurulu Yayin ve Dokiimantasyon Daire Baskanlhg Ulusal Tez Merkezi (YOK)
kullanilmigtir. S6z konusu veri tabanlarinda makale ve tez formundaki arastirmalara erisilmistir. Veri toplama
sureci icerisinde anahtar kelime olarak terz-yiiz edilmis, tersyliz edilmis kelimeleri anahtar kelime olarak
kullanilmistir. Veri toplama islemi birinci/ikinci/tUglinct arastirmaci tarafindan gergeklestirilmistir. Daha 6nceden
belirlenen dahil etme 6lgiitlerine gére anahtar kelimelerin Urettigi arastirmalarin baslk kisimlari incelenmistir.
Veri toplama sureci igerisinde bu ¢alismanin dahil edilme 6lgUtlerini tasima potansiyeli olan arastirmalardan veri
havuzu olusturulmustur. Bu veri havuzundaki arastirmalar birinci/ikinci/ligiinci arastirmaci tarafindan 6zet ve
icerik bolumleri incelenerek dahil edilme 6lgltlerine uygun arastirmalardan veri seti olusturulmustur. Veri
setlerine iliskin veri akis semasi Sekil 1'de gosterilmistir. Veri seti 35 aragtirmadan olusmustur. Kodlamalar bu veri

seti Uzerinden yapilmistir.

Ulakbim ve Google akademik YOK (k=47)
] (k=30)
€
o
é‘ \ 4 \ 4
()
- Baslik ve konu alani disinda olan

arastirmalar elendikten sonra kalan
\ 4
% Dahil edilme kriterleri | Tam metin erisilemeyen,
E incelendikten sonra (k=45) ticretli olan (k=1)
\ 4

Olgutleri karsilama Kontrol grubu geleneksel olmayan
x potansiyeli olan (k=44) P (k=4)
E
® istatistiksel veri icermeyen (k=3)
)

v Tek orneklem deneysel olan (k=2)

Olgiitleri karsilayan tam
g metin raporlar (k=35)
5
=
<0
o

Sekil 1. Veri Setine iliskin Veri Akis Semasi
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Kodlamalar:

Ogretim kademesi: Eger arastirma dgretim kademesini ifade etmis ise arastirmaya sadik kalinmistir. Ornegin lise
olarak ifade etmisse ayni sekilde kodlanmistir. Eger 6gretim kademesi ifade edilmemis; sinif diizeyi ifade edilmis
ise International Standard Classification of Education (UNESCO, 2011) belirledigi 6gretim kademesi referans

alinmigtir.

Akademik alan: Temel arastirmalar bir ders tGzerinden yiritiilmektedir. Yuritilen dersler akademik alan olarak
kodlanmistir. Ornegin fizik, kimya ve biyoloji alanlar fen bilimleri olarak kodlanmistir. Tiirkge ve ingilizce dil

bilimleri olarak kodlanmistir.

Uygulama siiresi: Temel arastirmalarin tersyliz edilmis egitim modelini deney gruplarina uygulama sireleri
farkhdir. Bu sebeple uygulama sireleri uygulamanin yaratildiga hafta sayisi birim alinarak kodlanmistir. Eger

uygulama ay veya 6gretim dénemi olarak ifade edilmisse s6z konusu siireler haftaya gevrilmistir.

Rapor tiirii: Temel arastirmalarin raporlanma tirleri makale ve bildiri olarak kodlanmistir.

Yayin yili: Arastirmanin yayinlandigi yil referans alinmistir.

Veri analizi

Bu galismanin analiz birimi arastirmadir. Baska bir ifade ile her bir arastirma bir etki blyuklGgi ile temsil
edilmektedir. ikincisi, temel arastirmalardaki etki biyiklikleri diizeyindedir (Borenstein, Hedges, Higgins &
Rothstein, 2011). Bu ¢alismada, her ¢alisma bir etki bliytkligu ile temsil edilmektedir. Bu ¢calismanin analiz birimi
arastirmadir. Baska bir deyisle, her calisma bir etki biyikligi ile temsil edilmektedir. istatiksel analizler ve etki
blylklGgi hesaplamalari CMA 2.0 paket programi ile gergeklestirilmistir. Veri setini olugturan her bir arastirma
icin etki buyukliglu Hedge’in g degeri hesaplanmistir. Baska bir ifade ile ES=g’dir. Ayrica veri setini olusturan
arastirmalarin ozellikleri gesitlilik gbstermektedir. Bu sebeple veri setlerine iliskin istatiksel analizlerde random
effect size modeli tercih edilmistir (Field & Gillett, 2010). Ote yandan hesaplanan ortama etki biyiikliigiiniin yayin
yanliligi tasiyip tasimadiginin test edilmesi bulgularin gecerliligi ve gtivenirligi ile iliskilidir (Song, Hooper & Loke,
2013). Veri seti icin yayim yanhhgi analizi yapilmistir. Yayim yanhhgi analizlerinde huni grafigi ve Duval ve
Tweedie’nin ¢ikar-ekle teknigi kullaniimistir. Veri setine iliskin heterojenlik analizleri Q testi ve I1?> degeri
hesaplanarak belirlenmistir. Moderator analizinde gruplara arasi farkliliklar Q gruplar arasi (Qga) testi ile test

edilmistir. Yillara gore etki blyukliklerinin dagiiminin analizinde meta-regresyon teknigi kullanilmistir.

BULGULAR

Bu béliimde calismanin arastirma problemlerine gére elde edilen bulgulara yer verilmistir. Oncelikle veri setine

iliskin yayim yanligi analizi yapilmis; veri setine iliskin funnel plot grafigi ve Duval & Tweedie’nin ¢ikar-ekle test
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sonuglari sunulmustur. Sonrasinda ise veri setine iligkin moderatdr analiz sonuglari sunulmustur. Sekil 2’de TEEM

ve akademik basari veri setine iliskin funnel plot grafigi gosterilmistir.

Funnel Plot of Standard Error by Hedges's g
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Sekil 2. TEEM Ve Akademik Basari Veri Setine iliskin Funnel Plot Grafigi

Sekil 2 incelediginde veri setini olusturan etki bayutkltkleri dagihminin simetrik dagildigi gézlenmektedir. Baska
bir ifade ile TEEM ve akademik basari veri seti yayim yanhhg tasimadigi soylenebilir. Yine veri setinin yayim
yanhhgi Duval ve Tweedie’nin gikar-ekle (DTEK) testi ile denetlenmistir. S6z konusu teste iliskin bulgular Tablo

1’de sunulmustur. Tablo 1’e gére TEEM ve akademik basari veri setine iliskin yayim yanliligi tespit edilmemistir.

Tablo 1. Veri setlerine iliskin DTEK testi

Veri setleri Kirpiimasi gereken ES ve 95% gliven aralig Q(t)
ES LL UpP

Gozlenen 0,73 0,61 0,84 57,67

Diizeltilmis 0 0,73 0,61 0,84 57,67

Veri setine iliskin ortalama etki bliylikligi ve veri setine iliskin moderator analizleri asagida sunulmustur.

TEEM ve akademik basari veri seti 35 temel arastirmadan olugsmaktadir. S6z konusu veri setinden toplam k=35
etki bayuklGgl Uretilmistir. En kiglk etki blyUkligh ES= .06; en blylk etki blyukligl degeri ise ES=1,66"dir.
Ortalama etki blyiklGgl ise ES=.73 (LL=.61 UL=.84) ‘tiir. Baska bir ifade ile TEEM’ nin akademik basariya ortalama
etkisi yliksek dizeydedir. Veri setinin toplam heterojenlik degeri Q=57,67 olarak hesaplanmistir. Ayrica veri
setinin heterojenlik diizeyinin disiik diizeyde oldugu tespit edilmistir (12=41,05). Veri setine iliskin moderatér

analiz Tablo 2’de sunulmustur.
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Tablo 2. TEEM Ve Akademik Basar Veri Setine iliskin Moderatér Analizi

Grup k ES LL uL Q Q(ga) df p
Akademik alan

bilgisayar bilimleri 4 0,52 0,18 0,87 1,18

dil 6 0,80 0,51 1,08 11,61

fen bilimleri 7 0,60 0,33 0,88 6,27

mat 5 0,63 0,33 0,94 6,34

sosyal bilim 13 0,85 0,66 1,04 25,39 4,37 4 0,36
Kademe

ilkokul 2 0,66 0,17 1,15 0,13

ortaokul 12 0,67 0,46 0,88 24,19

lise 5 0,74 0,40 1,09 3,25

Universite 16 0,78 0,60 0,95 28,92 0,68 3 0,88
Sire

2 ve 6 hafta arasi 15 0,66 0,49 0,84 23,26

7 ve 11 hafta arasi 8 0,87 0,63 1,10 12,57

12 hafta ve Usti 4 0,94 0,64 1,24 1,71

belirtiimemis 8 0,57 0,32 0,81 10,61 5,44 3 0,14
Arastirmaci rol

gbzlemci 7 0,80 0,54 1,06 9,24

katilimci 9 0,74 0,49 0,98 21,23

belirtilmemis 19 0,70 0,54 0,86 26,04 0,41 2 0,81
Rapor

yuksek lisans 20 0,63 0,45 0,81 29,41

doktora 5 0,91 0,62 1,21 5,16

makale 10 0,76 0,58 0,94 18,81 2,91 2 0,23
p>.05

Tablo 2 incelendiginde etki buyiklerinin dagilimi akademik alan, 6gretim kademesi, uygulama siiresi,
arastirmacinin roll ve rapor tiriine gore istatistiksek olarak farklilasmadigi tespit edilmistir. Bunun yaninda dikkat
cekici bazi bulgular asagidadir. TEEM’ in sosyal bilimlerde akademik basariya etkisinin ¢cok yliksek diizeyde oldugu
gozlenmistir (ES=0,85 LL= 0,66 UP=1,04). Ayrica deneyin uygulama siresi 12 hafta ve Ustl grubu ¢ok ylksek
diizeyde etki biyuklugi trettigi gdzlenmistir (E5=0,94 LL= 0,64 UP=1,24). Ote yandan doktora tezleri grubunun
da diger rapor tirlerine gore daha yiksek etki blylklGgi Urettigi tespit edilmistir (ES=0,91 LL= 0,62 UP=1,21).
Ote yandan yillara gére TEEM’in 6grencilerin akademik basarisina etkisi istatiksel olarak farkhilasmadigi tespit
edilmistir (B=-0,03 p=0,40). Ortalama etki buyukligu, bu ¢alismada incelenen moderator degiskenlere goére
istatistiksel olarak farklilik gostermemektedir. Bu, veri setinin disik heterojenliginden kaynaklanmaktadir.

Heterojenligin 6rnekleme hatasindan kaynaklandigi da séylenebilir.

TARTISMA ve SONUC

Bu calismada TEEM’nin 6&grencilerin akademik basarisina etkisini incelemek amacglanmistir. Bu amag
dogrultusunda Tiirkiye 6rnekleminde TEEM ve akademik basariya odakli 35 arastirma analiz edilmistir. Asagida
analiz sonuglar tartisiimis ve 6neriler gelistirilmistir. Bu ¢alismanin sonucunda TEEM 6grencilerin akademik

basarisina etkisinin ylksek diizeyde oldugu sonucuna ulasiimistir. Arastirma Karagél & Esen’in (2019) metanaliz
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calismasiyla benzerlik gdstermistir. ilgili calismada da geleneksel 6grenme yaklasimina gore ters yiiz 68renme
yaklasiminin akademik basari Gzerinde olumlu bir etkisi oldugu sonucuna ulasilmistir. Calisma yine Cheng,
Ritzhaupt & Antonenko’nun (2019) arastirmasiyla ortismektedir. Belirtilen metanaliz ¢calismasinda da ters yiz
O6grenmenin 6grencilerin akademik basarilari tizerinde de etkili oldugu sonucuna varilmistir. Bredow vd. (2021)
metanaliz ¢alismalarinda benzer nitelikte ters yiiz edilmis 6grenmenin derse dayali 6gretime goére onemli
avantajlari oldugu sonucuna ulasmistir. Orhan (2019) metanaliz calismasinda ise ters yliz 6grenme yaklasiminin
ogrencilerin akademik basarilari Gzerindeki etkisinin orta diizeyde oldugu sonucuna ulasmistir. Bunun yani sira
Celebi & Usun’un (2020) gergeklestirdikleri metanaliz ¢alismasinda ters ylUz sinif modelinin, 6grencilerin dil

gelisimine olumlu etki sagladigi sonucuna ulagmislardir.

TEEM’in 6grencilerin akademik basarisina etkisi akademik alan, 6gretim kademesi, arastirmacinin rold, rapor tiri
ve yayin yili moderatér degiskenlerine gore farklilasmadigl sonucuna varilmistir. Bu sonug Orhan (2019)
arastirmasiyla da benzerlik tasimaktadir. ilgili metanaliz calismasinda da ters yiiz 6grenme yaklagiminin 6gretim
seviyesine gore hesaplanan etki buyuklikleri karsilastinldiginda, aradaki farkin istatistiki olarak anlamh olmadigi
sonucuna ulasilmistir. Ayni zamanda Orhan (2019) Ters yilz edilmis 6grenme yaklasiminin akademik basari
Uzerindeki etkisini arastiran gcalismalarin tlriine gére ve ¢alisma yilina gére olusturulan gruplarin etki btyuklikleri
arasinda anlamli bir fark yoktur sonucuna ulasmistir. Tan, Yue & Fu (2017) yaptiklari galismada Ters yiz edilmis
6grenmenin 6n lisans 6grencileri ve lisans 6grencileri arasinda etki buyukligia acisindan bir fark olmadigi
sonucuna ulasmistir. Benzer nitelikte Orhan (2019) ¢alismasinda da arastirmalarin tiiriine gore ve ¢alisma yilina

gore olusturulan gruplarin etki buyuklikleri arasinda anlamli bir fark olmadigi sonucuna ulagmistir.

SINIRLILIKLAR VE ONERILER

Bu calismada 6grencilerin sadece akademik basarilari dikkate alinmistir. Akademik basarinin disinda disiinme
becerisi, problem ¢6zme becerisi, sosyal ve duyussal beceriler icinde c¢alismalar yapilabilir. Yapilacak
arastirmalarda tersyliz edilmis egitim modelinin 6grencilerin diisinme becerileri, problem ¢ézme becerileri ve
sosyal duyussal becerilerine etkileri incelenebilir. Bunun yaninda bu g¢alismada sadece Tirkiye’ de yapilan ve
Tirkce dilinde yayinlanmis calismalara odaklaniimistir. ilerideki arastirmalarda cesitli tilkelerdeki deneysel
desendeki arastirmalara yer verilebilir. Bu dogrultuda ters yiz edilmis egitim modelinin 6grencilerin akademik
basarilarina olan etkileri farkl Glkeler igin incelenebilir. Yine akademik basarinin yaninda 6grenciler igin tutum,

motivasyon, yaraticilik, problem ¢6zme gibi beceriler icin de modelin farkli tilkelerdeki yansimalari incelenebilir.

Ayrica bu ¢alismada moderator degisken olarak atanan degiskenlerin disinda farkli moderator degiskenler ile
analiz yiritilebilir. Ornegin; uygulayici 8gretmenlerin TEEM’e iliskin 8nceki deneyimleri (sertifika veya daha énce
deneyimleyip deneyimlemedigi gibi), deneyin ylratialdigu okulun veya egitim bolgesinin sosyo-ekonomik diizeyi
gibi cesitli degiskenlerle incelenebilir. Ogretmenlerin derslerinde daha etkin kullanmalari icin TEEM ile ilgili
bilgilendirme ve hizmet igi kurslar diizenlenebilir. Arastirmada incelenen g¢alismalarin daha ¢ok ortaokul ve lise

diizeyinde daha fazla yapildigini géstermektedir. Bu sebeple ilkokul ve lise diizeyinde ¢alismalarin artirilmasi
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saglanabilir. Bunun yanisira yapilan ¢alismalarin makale ve yiiksek lisans diizeyinde daha fazla oldugu

gorilmektedir. Doktora diizeyinde ¢alismalarin artirilmasi saglanabilir.

ETiK METNI

“Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina

uyulmustur. Makale ile ilgili dogabilecek her tiirli ihlallerde sorumluluk yazar (lar)a aittir.”
Yazar(lar) Katki Orani: Tiim yazarlar arastirmaya esit katkida bulunmustur.
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