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The purpose of the current study is to determine whether the effect size of the studies
investigating the effect of the 5E learning model on academic achievement and
attitudes towards the course varies significantly depending on the level of schooling
and type of the course through meta-analysis method. In this regard, a total of 38
studies conducted on the 5E learning model in the field of science teaching between
2006 and 2016 were investigated. All of these studies are theses including qualitative
data, have been applied in science teaching in Turkey, published in national or
international journals or unpublished and they were combined through the meta-
analysis method. In the analysis of the collected data, the Comprehensive Meta
Analysis (CMA) program was used and in the interpretation of the effect size or
general effect size, Cohen’s d value was calculated. As a result of the study, it was
concluded that the 5E learning model had the strongest effect on the academic
achievement at the university level while it had the weakest effect at the elementary
level and this model had the strongest effect on academic achievement in the physics
course. Moreover, the 5E learning model had a moderate effect on the attitude
towards the course and it had the strongest effect in terms of course attitude in the
biology course. In this context, it is suggested that teachers should be encouraged to
use the 5E model in science-related courses and in-service training should be given
about the problems to be experienced during in-class applications.
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Bu arastirmanin amaci, 5E 6grenme modelinin akademik basari ve derse yonelik tutum
lizerine etkisini inceleyen c¢alismalarin etki biylkliklerinin 6grenim diizeyi ve ders
tirine gore bir farkliik olusturup olusturmadigini meta analiz yontemi ile
belirlemektir. Calismada, 2006 ile 2016 yillari arasinda “5E 6grenme” modeli ile ilgili
fen alaninda yapilmis 38 calisma incelenmistir. Bu dogrultuda nicel verilere sahip,
deneysel desende tasarlanmis, fen bilimleri derslerinde Tirkiye’de uygulanmis ve
ulusal veya uluslararasi yayinlanmis ya da yayinlanmamis tezler olmak lzere galismalar
meta analiz yontemiyle birlestirilmistir. Verilerin analizinde Comprehensive Meta
Analysis (CMA) programi kullanilmis, etki byukltklerinin ve genel etki blyukluginin
yorumlanmasi i¢in Cohen’s d degeri hesaplanmistir. Arastirma sonucunda 5E 6grenme
modelinin akademik basari tzerinde en fazla tniversite dizeyinde, en az ise ilkokul
dizeyinde etkisinin oldugu ve bu modelin akademik basari (zerine en fazla fizik
dersinde etkili oldugu tespit edilmistir. Ayrica 5E 6grenme modelinin geleneksel
O6gretim yontemine gore derse yonelik tutum Uzerine orta duzeyde etkili oldugu ve
modelin tutum Uzerinde en fazla biyoloji dersinde etkili oldugu belirlenmistir. Bu
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baglamda 5E 06grenme modelinin fen ile ilgili derslerde uygulanmasina yonelik
ogretmenlerin tesvik edilmesi ve ders igi uygulama sorunlarina yonelik hizmet igi
egitimlerin verilmesi 6nerilmektedir.

Introduction

Rapid changes in knowledge and technology in the world and Turkey led to the restructuring of
education systems. The National Research Council (NRC) published the 1997 standards of science
education and the rapidly changing science and technology in the world has made it necessary to
change the curriculums in our country and to restructure the science curriculum in order to train
qualified individuals. In light of these developments, the Ministry of National Education (MoNE)
restructured the curriculum of the Science Course in 2004 and changed its name to Science and
Technology Course (Ministry of National Education, 2005). In this newly restructured curriculum, the
constructivist approach was adopted and the curriculum was designed in a spiral structure. Afterwards,
various revisions were made in the curriculum (MEB, 2005; MEB, 2013) and finally the draft curriculum
was developed in 2017. The basis of this new curriculum is formed by the constructivist approach (MEB,
2017). The main goal of science curriculums is to train science literate individuals. The main
characteristic of science literate individuals is that they themselves construct the knowledge. These
changes and developments in curriculums have required the use of approaches, methods, techniques
and strategies that will enable individuals to construct information rather than memorizing information
in classes. The 5E learning model, which is the subject of the current research, has emerged as a result
of these interactions and has been used especially in science courses. The 5E learning model is based on
the constructivist approach and cognitive psychology and is used to enhance the quality of applications
in science classes and design lessons (Bybee, 1997). Bybee (1997) states that the use of this approach
helps students to redefine, organize, examine and change their existing ideas by interacting with their
peers and environments. Hanuscin and Lee (2008) emphasize the importance of using the 5E learning
model because it provides multiple learning experiences about the same concept and facilitates the
handling of multiple pre-concepts in students. In addition, Senan (2013) has noted that the 5E learning
model enriched with technology is a good tool for teachers to teach a pre-determined concept as well as
for students to acquire 21st century skills. Prokes (2009); as a result of his study on the 5E learning
model, stated that the students were more active and motivated and found more opportunities to share
their own knowledge and skills in the lesson delivered by means of the 5E learning model than the
students taught in lecture-based classes.

The 5E learning model, which is widely accepted especially in the field of science teaching, includes
skills and activities that increase students' interest in research, satisfy their expectations, and enable
them to focus on research for knowledge and understanding. In addition, this model encourages
students to create their own concepts by involving them in the activity at every stage (Aggul Yal¢cin &
Bayrakgeken, 2010; Ergin, 2009; Ozsevgeg, 2006). In the related literature, it is seen that teaching
organized according to the 5E learning model positively affects students' achievement, is effective in
eliminating their misconceptions and contributes to the positive development of students' attitudes
towards the course (Biyikli & Yagci, 2015; Devecioglu, 2016; Dikici, Tirker & Ozdemir, 2010; Sahin &
Cepni, 2012). In this respect, when the research on the 5E learning model in the literature is reviewed, it
is seen that it has been found effective in raising awareness and elimination of misconceptions related
to science (Ayas, 1998; Ceylan & Geban, 2009; Cepni, San, Gokdere & Kiguk, 2001; Saka, 2006; Sahin &
Cepni, 2012; Turgut & Glirbliz, 2011; Yildiz Feyzioglu, Ergin & Kocakilah, 2012); increasing students’
science achievement (Acish, 2014; Agisli & Turgut, 2011; Aksoy & Gurbiiz, 2013; Aktas, 2013a; Aydin &
Yilmaz, 2010; Ayvaci & Yildiz, 2015; Biyikli & Yagci, 2015; Cepni & Sahin, 2012; Cepni, Sahin & ipek, 2010;
Cetin Dindar, 2012; Dasdemir, 2016; Devecioglu, 2016; Dikici, Tiirker & Ozdemir, 2010; Er Nas, Coruhlu &
Cepni, 2010; Giizel, 2016; Lai, Lai, Chuang & Wu, 2015; Ozsevgec, Cepni & Bayri, 2007; Oztiirk Geren &
Dékme, 2015; Pabuccu & Geban, 2015; Sahin & Cepni, 2012; Temel, Dingol Ozgiir & Yiimaz, 2012;
Tiryaki, 2009) and developing positive attitudes towards science course (Agish, Turgut, Yalgin & Girbiiz,
2009; Acish & Turgut, 2011; Akar; 2005; Altun Yalgin, Agish & Turgut, 2010; Aktas, 2013b; Aydin &
Yilmaz, 2010; Biyikh & Yagci, 2015; Giizel, 2016; Hirga, Calik & Seven, 2011; Ozbudak & Ozkan, 2014).
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In this connection, the common finding of the studies reported in the existing literature is that the
use of 5E learning model in science courses positively affects student achievement and attitudes
towards the course. However, in these studies, it is seen that the effect size of the 5E learning model on
achievement and attitude differs from study to study. This difference may stem from the differences
among the variables included in the study such as the subject of the study, the size of the sampling, the
school type and the duration of the application. In this regard, in order to interpret the knowledge of
similar studies and lead to new studies, higher level comprehensive and reliable studies are needed
(Akgoz, Ercan & Kan, 2004). To this end, whether the effect of the 5E learning model compared to the
traditional teaching method (lecturing, question-answer, etc.) on academic achievement and course
attitude varies significantly depending on the level of schooling (elementary school, middle school, high
school and university) and the type of the course (science, physics, chemistry and biology) was
investigated through the meta-analysis method. Moreover, in the literature it is seen that there are
many meta-analysis studies conducted on the use of the 5E learning model in different levels of
schooling ranging from elementary education (1st level: elementary school; 2nd level: middle school) to
university and in the teaching of many subjects in the field of science (Anil & Batdi, 2015; Ayaz, 2015;
Ayaz & Sekerci, 2015a; 2015b; Balta & Sarag, 2016; Semerci & Batdi, 2015; Toraman & Demir, 2016).
However, when these studies were examined, it was found that the studies examined the effects of the
constructivist 3E, 5E or 7E learning model on student achievement and attitudes and covered more than
one subject area, regardless of course type. Since these studies do not focus only science courses and
indicate only how much effect the model has on achievement and attitude in general, the current study
aimed to examine whether the effect of the 5E learning model on achievement and course attitude
varies significantly depending on the type of the course and the level of schooling. In this regard, the
purpose of the current study is to determine whether the effect sizes of the studies investigating the
effect of the 5E learning model on academic achievement and course attitude compared to the
traditional method vary significantly depending on the level of schooling and the type of the course
through the meta-analysis method. In the connection, the problem statement of the current study was
worded as follows; “Does the effect size of the 5E learning model compared to the traditional teaching
on student achievement and course attitude vary significantly depending on the level of schooling and
the type of the course?” The sub-problems are given below;

(1) Is there a significant difference between the published effect sizes of the 5E learning model
implemented in the courses in the field of science on academic achievement depending on the level of
schooling (elementary school, middle school, high school and university)?

(2) Is there a significant difference between the published effect sizes of the 5E learning model
implemented in the courses in the field of science on academic achievement depending on the type of
the course (science, physics, chemistry and biology)?

(3) Is there a significant difference between the published effect sizes of the 5E learning model
implemented in the courses in the field of science on course attitude depending on the level of
schooling (elementary school, middle school, high school, university)?

(4) Is there a significant difference between the published effect sizes of the 5E learning model
implemented in the courses in the field of science on course attitude depending on the type of the
course (science, physics, chemistry and biology)?

Method

In the current study, whether the effect of the 5E learning model implemented in the courses in the
field of science on academic achievement and course attitude varies depending on the level of schooling
and the type of the course was investigated through the meta-analysis method. The meta-analysis is a
quantitative method aiming to arrive at a general evaluation by combining the results of the studies
individually published and completed in terms of different variables. Through this method, it is aimed to
analyze the quantitative research results obtained from individual studies conducted independent of
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each other regardless of the sampling size and to arrive at a general judgement (Bailar, 1995;
Christensen, Johnson & Turner, 2015; Cohen, 1980; Finley, 1995; Hunter & Schmidt, 2004).

Data Collection

The research data were collected from the articles published in refereed journals, quantitatively
designed and having the required statistical data and unpublished master’s and doctoral theses on the
5E learning model in Turkey between 2006 and 2016. To this end, a search was conducted in the EBSCO,
Google Scholar, Ulakbim TR Dizin and YOK databases to reach the related studies written in Turkish and
English in Turkey by using the key words “5E 6grenme modeli” and “5E” in Turkish and “5E learning
model” and “5E model” in English. As a result of the search, some articles were not included in the study
because more than one teaching methods were used together and some values required for the analysis
were not presented. A total of 54 theses were reached yet 5 of them were discarded as their dates of
completion were not within the time period selected in the current study; 13 were discarded as they did
not include science-related courses; 13 were discarded as they used 2 different methods together and 4
were discarded as they were related to opinions and misconceptions. The remaining thesis included 11
master’s theses and 10 doctoral theses. As only the theses having been completed in science-related
courses would be included in the current study, a total of 10 theses were not included in the current
study as they used a single-group design, did not provide some values necessary for the analysis and
were published as articles. Yet, the articles of the theses which were published as articles were included
in the study. Moreover, presentations made about the 5E learning model were not included in the study
as it was difficult to reach their full texts. As a result, a total of 21 articles and 10 theses on the effect of
the 5E model on the academic achievement of students and a total of 13 articles and 7 theses on the
effect of 5E model on students’ attitudes towards the course were included in the meta-analysis. The
results of the current study are limited to the data obtained from the articles and theses used in the
study.

Criteria for inclusion in the current study
While determining the studies to be included in the meta-analysis, the following criteria were used:
1) The study had to be conducted in Turkey between 2006 and 2016,

2) The study must be a master’s thesis, doctoral thesis or an article written in Turkish or English and
published in a referred journal,

3) The study must have experimental and control groups and be experimental or quasi-
experimental,

4) The study must be conducted in the courses in the field of science,

5) In the study, the experimental group must be instructed with the 5E learning model and the
control group with a traditional teaching approach,

6) In the study, arithmetic mean and standard deviation values related to the academic
achievement and course attitude of the study groups must be given,

7) In the study, sampling sizes of the study groups must be given,

8) The sampling of the study must be selected from elementary education [1 level (elementary),
2" level (middle)], high school and university.

Coding of the Data

In order to be able to conduct the meta-analysis study, the studies having been reached regarding
the 5E learning model were subjected to the coding operation in line with the purpose of the study. The
coding operation was performed according to the contents given below;

» The content of the study and publication information,
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» The author, type and publication year of the study,

» The level of the schooling of the student group participating in the study,

» The type of the course in which the study was conducted,

> Statistical data in the study (sampling size, arithmetic mean and standard deviation).

In this context, the dependent variable of the study is the effect size calculated from the data
obtained from selected studies and the independent variables are students' level of schooling and
course type. As in some theses and articles, there are data analyses units including both attitude and
academic achievement, for each of which a separate effect size was taken. Effect size is standard value
used in the analysis of a study and is the basic unit in the evaluation of a meta-analysis study and refers
to the size of the correlation between two values or the effect of an application (Bernard et al., 2004;
cited in Aktamis, Higde & Ozden, 2016; Borenstein, Hedges, Higgins & Rothstein, 2009).

Data Analysis

In the current study using the meta-analysis method, descriptive analyses were carried out in
relation to the author, publication year and type of the study. In the current study, the meta-analysis
was conducted by using the Comprehensive Meta Analysis (CMA) program. Cohen’s d was calculated to
interpret the obtained effect sizes and the general effect size. This value is found by dividing the
difference between the means of the two groups by the combined standard deviation of the two groups
(Cohen, 1980). In this way, with the d value calculated in the study, it is allowed to convert the results
emerging in more than one independent study into a common measurement system and to make
accurate comparisons (Dinger, 2014; Ustiin & Eryilmaz, 2014). Moreover, in order to evaluate the d
value Cohen (1988) made a classification. In this classification, if the d value is 0.2 and lower, then it is
small (low); if it is between 0.20 and 0.80, then it is medium and if it is 0.80 and higher, then it is large
(wide).

In meta-analysis studies, before calculating effect sizes, effect sizes and the homogeneity of the
sampling need to be tested and the homogeneity test should be conducted to determine the model to
be implemented in the study. In this regard, there are two models proposed in the literature that are
fixed effects model and random effects model. The fixed effects model argues that all the studies have
only one effect size and states that the reason for the differences emerging is sampling error. The
random effects model argues that the real effect size varies from study to study due to variables such as
the participants’ age, education level and sampling size and states that the effect size therefore is
distributed around some means (Ustiin & Eryilmaz, 2014). Here the model is determined according to
whether the Q value exceeds the critical value and whether the p value is lower or higher than 0.05. If
the Q value exceeds the X? value for a certain df value and p<0.05, then there is heterogeneity and the
random effects model is used. If the Q value doesn’t exceed the X? value for a certain df value and
p>0.05, then there is a homogeneity and the fixed effects model is used. According to these models,
effect sizes are calculated (Borenstein, Hedges, Higgins & Rothstein, 2009; Dinger, 2014). Moreover,
after determining the model to be applied according to homogeneity and heterogeneity condition,
Rosenthal FSN test was conducted to determine whether there is a publication bias before performing
the meta-analysis because in meta-analysis studies, the publication bias is one of the biggest problems
and it reveals how strong the meta-analysis is (Copas & Shi, 2000).

Findings

In the current study, a total of 38 studies conducted in the field of science to compare the 5E
learning model and the traditional model were analyzed. A total of 21 articles and 10 theses focusing on
the dependent variable of academic achievement and a total of 13 articles and 7 theses focusing on
dependent variable of course attitude were included in the current study. However, some of these
studies investigated the dependent variables of academic achievement and course attitude together. In
the studies addressing the dependent variable of academic achievement, the analyses were conducted
on a total of 1172 experimental group students and 1024 control group students while in the studies

1115



KOZCU CAKIR & GUVEN — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 48(2), 2019, 1111-1140

addressing the dependent variable of course attitude, the analyses were conducted on a total of 695
experimental group students and 692 control group students.

The findings of the current study were evaluated under four sub-categories. For each dependent
variable, analyses were conducted and the findings of these analyses are presented below.

1. Findings related to the First Sub-problem

In relation to the first sub-problem “Is there a significant difference between the published effect
sizes of the 5E learning model implemented in the courses in the field of science on academic
achievement depending on the level of schooling (elementary school, middle school, high school and
university)?, the combined effect sizes, variances and study weights of the studies included in the
current research were determined and these values are presented in Table 1.

Table 1.
Findings related to the Effect Sizes of the Studies Focusing on Academic Achievement

Researcher Year Effect Size p Working weight
Acisli, 2014 1,312 0,000 3,23
Oztiirk Geren, Dékme, 2015 1,554 0,000 2,96
Acisli, Turgut, 2011 2,326 0,000 3,23
Aksoy, Gurblz, 2013 1,119 0,000 3,23
Aktas, 2013a 2,315 0,000 3,07
Ayvaci, Yildiz, 2015 0,759 0,000 3,49
*Biyikli, Yagcl, 2015 2,878 0,000 2,92
Cardak, Dikmenli, Saritas, 2008 0,990 0,004 3,01
Cepni, Coruhlu, 2014 1,025 0,000 3,35
Ergin, 2009 2,179 0,000 3,27
Ergin, Kanli, Tan, 2007 2,179 0,000 3,72
Ergin, Unsal, Tan, 2006 1,703 0,000 3,34
Ersoy, Sarikog, Berber, 2013 0,890 0,007 3,06
Glzel, 2016 1,105 0,000 3,27
Hirga, Calik, Seven, 2011 1,101 0,001 3,06
Ozbudak, Ozkan, 2014 0,907 0,000 3,67
Czsevgec, 2006 1,127 0,000 3,34
Saygin, Altinboz, Salman, 2006 1,217 0,000 3,11
Yildiz Feyzioglu, Ergin, Kocaklah, 2012 -0,916 0,002 3,21
Turgut, Glrblz, 2011 1,578 0,000 2,88
Aggil Yalgin, Bayrakgeken, 2010 1,306 0,000 3,04
Ceylan, 2008 2,669 0,000 3,35
Ekici, 2007 0,944 0,002 3,17
Erdogdu a, 2011 1,821 0,000 3,17
Erdogdu b, 2011 1,105 0,000 3,27
Zengin, 2016 0,648 0,032 3,17
Onder, 2011 0,921 0,004 3,11
Coskun, 2011 0,783 0,000 3,62
Aydemir, 2012 1,365 0,000 3,48
Keskin, 2008 -0,167 0,616 3,05
Bilgin, Ay, Coskun, 2013 0,786 0,000 3,62
General Effect Size 1,268

* From among all the studies, only this study was conducted in the science course and as it did not affect the analysis results, it

was not included in the analyses.

Moreover, in the current study, Rosenthal FSN value was calculated to determine whether there is a
publication bias for the academic achievement variable and Funnel Plot was examined. The calculated

values are given in Table 2 and Figure 1.
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Figure 1: Effect Size Funnel Plot
Table 2.
Rosenthal FSN Values Calculated for 30 Studies Investigating the Effect of the 5E Learning Model on
Academic Achievement

Z-value for observed studies 24.63710

p-value for observed studies 0.000000*

Alpha 0,05

Orientation 2

Z value for Alpha 1,95996

Number of observed work 30

FSN 4711
*p<.05

Looking at Table 2, for the p=0.00 statistical significance value obtained as a result of the meta-
analysis to be p>0.05, it is necessary to conduct 4711 studies with the effect size value of 0. When the
Rosenthal FSN value is higher compared to the number of observed work, then it is assumed that results
are resistant to publication bias (Rosenthal, 1991; cited in Ustiin & Eryilmaz, 2014). That is, the
calculated value gives the number of publications needed to eliminate the significance of the result of
the meta-analysis and this value is calculated by using the formula N/(5k+10). If the value calculated
here exceeds 1, it says that the meta-analysis is resistant enough for future studies (Mullen, Muellerleile
& Bryant, 2001; cited in Ustiin & Eryilmaz, 2014). Moreover, when Figure 1 related to the publication
bias is examined, it is seen that the shape in the figure is distributed similar to the symmetric structure
and as a result of the calculations made with the Rosenthal method, the value was found to be 28.55
and all these show that the results of the meta-analysis are highly resistant against the primary studies
to be conducted on similar subjects.

After the evaluation of the publication bias was made, analyses were conducted to determine
whether the effect sizes vary significantly depending on the level of schooling in relation to academic
achievement and findings are presented in Table 3.

Table 3.
Whether effect sizes vary significantly depending on the level of schooling in relation to academic
achievement

ES

Varidble et P " S __lesa)  pe
Bottom Top
Level of Schooling 194,684 0,000
Elementary school 2 0,781 0,498 1,008 0,116
Middle school 13 1,536 1,386 1,687 0,077
High school 12 0,845 0,701 0,990 0,074
University 3 1,658 1,058 1,240 0,171
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As seen on Table 3, the critical value from the X2 table at the 95% significance level and 29 freedom
degree was found to be 42.557. The homogeneity value between the groups constructed on the basis of
the level of schooling (Qg) was found to be 194.684 and p value was found to be 0.000. As the between-
groups homogeneity value is higher than the critical value and as the p value is smaller than 0.05, the
random effects model was used. In terms of academic achievement, a significant difference was found
between the groups constructed on the basis of the level of schooling. When the effect sizes according
to the level of schooling of the studies investigating the effect of the 5E learning model on academic
achievement were examined, it was found that the studies using the 5E model at the university level
(ES=1.658), higher school level (ES=0.845) and middle school level (ES=1.536) have large effect sizes. The
studies conducted at the elementary level were found to have medium effect size (ES=0.781). In this
connection, it was concluded that the 5E learning model has the greatest effect on academic
achievement at the university level while it has the smallest effect at the elementary school level.

2. Findings related to the Second Sub-problem

In relation to the second sub-problem “Is there a significant difference between the published effect
sizes of the 5E learning model implemented in the courses in the field of science on academic
achievement depending on the type of course (science, physics, chemistry and biology)?”, the combined
effect sizes, variances and study weights of the studies included in the current research were
determined and these values are presented in Table 4.

Table 4.
Whether effect sizes vary significantly depending on the type of the course in relation to academic
achievement

. Between-groups . ES Standard Error
Variable Homogeneity Value (Qs) p n ES (%95 Cl) (SE)
Bottom Top
Course type 194,684 0,000
Biology 6 1,043 0,846 1,240 0,101
Physics 17 1,183 1,052 1,314 0,067
Chemistry 7 1,168 1,003 1,334 0,084

As can be seen in Table 4, the critical value from the X2 table at the 95% significance level and 29
freedom degree was found to be 42.557. The homogeneity value between the groups constructed on
the basis of the type of the course (Qg) was found to be 194.684 and p value was found to be 0.000. As
the between-groups homogeneity value is higher than the critical value and as the p value is smaller
than 0.05, the random effects model was used. In terms of academic achievement, a significant
difference was found between the groups constructed on the basis of the type of the course. When the
effect sizes according to the type of the course of the studies investigating the effect of the 5E learning
model on academic achievement were examined, it was found that the studies using the 5E model in
the biology course (ES=1.043), physics course (ES=1.183) and chemistry course (ES=1.168) have large
effect sizes. In this connection, it was concluded that the 5E learning model has the greatest effect on
academic achievement in the physics course.

3. Findings related to the Third Sub-problem

In relation to the third sub-problem “Is there a significant difference between the published effect
sizes of the 5E learning model implemented in the courses in the field of science on course attitude
depending on the level of schooling (elementary school, middle school, high school, university)?”, the
combined effect sizes, variances and study weights of the studies included in the current research were
determined and these values are presented in Table 5.
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Table 5.

Findings related to the Effect Sizes of the Studies Focusing on Course Attitude

Researcher Year Effect Size p Working weight
Acish, Turgut, Yalgin, & Glirbiiz 2009 2,547 0,000 3,60
Agish, Turgut 2011 0,893 0,000 5,33
Aktas 2013b 0,815 0,002 5,00
Ayvaci, Yildiz 2015 0,694 0,001 5,57
*Biyikli, Yagcl 2015 1,115 0,000 4,87
Ergin, Unsal, Tan 2006 0,521 0,019 5,43
Glzel a 2016 0,213 0,403 5,10
Glizel b 2016 -0,546 0,035 5,06
Guzel c 2016 1,105 0,000 491
Hirga, Calik, Seven 2011 0,986 0,003 4,39
Ozbudak, Ozkan 2014 0,960 0,000 6,15
Ozsevgeg 2006 0,067 0,779 5,27
Turgut, Giirbiz 2011 0,074 0,822 5,37
Altun Yalgin, Agigh, Turgut 2010 0,023 0,930 5,07
Akar 2005 0,068 0,800 4,97
Ceylan 2008 0,413 0,026 5,79
Ekici 2007 0,637 0,030 4,72
Aydemir 2012 0,630 0,001 5,68
Keskin 2008 0,230 0,492 4,31
Oztiirk 2013 0,697 0,031 4,42
General Effect Size 0,583

* From among all the studies, only this study was conducted in the science course and as it did not affect the analysis results, it
was not included in the analyses.

Moreover, in the current study, Rosenthal FSN value was calculated to determine whether there is a
publication bias for the course attitude variable and Funnel Plot was examined. The calculated values
are given in Table 6 and Figure 2.

Funnel Plot of Standard Error by Std diff in means
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Figure 2: Effect Size Funnel Plot
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Table 6.
Rosenthal FSN Values Calculated for 19 Studies Investigating the Effect of the 5E Learning Model on
Students’ Attitudes towards the Course

Z-value for observed studies 9,74079
p-value for observed studies 0,000000*
Alpha 0.05
Orientation 2
Z value for Alpha 1,95996
Number of observed work 19
FSN 451

*p<.05

It is obvious on Table 6, for the p=0.00 statistical significance value obtained as a result of the meta-
analysis to be p>0.05, it is necessary to conduct 451 studies with the effect size value of 0. The value
obtained as a result of the calculations conducted with Rosenthal method is 4.30 and as this value is
highly over 1 and as the shape in Figure 2 is distributed similar to the symmetric structure, the results of
the meta-analysis are highly resistant against the primary studies to be conducted on similar subjects.

After the evaluation of the publication bias was made, analyses were conducted to determine
whether the effect sizes vary significantly depending on the level of schooling in relation to course
attitude and findings are presented in Table 7.

Table 7.
Whether effect sizes vary significantly depending on the level of schooling in relation to course attitude

Between-groups ES (%95 Cl) Standard

Variable Homogeneity Value (Qg) P n ES Bottom Top Error (SE)
Level of Schooling 76,045 0,000
Middle school 11 0,648 0,460 0,836 0,096
High school 5 0,447 0,302 0,593 0,074
University 3 0,797 0,488 0,664 0,157

As can be seen in Table 7, the critical value from the X2 table at the 95% significance level and 18
freedom degree was found to be 28.869. The homogeneity value between the groups constructed on
the basis of the level of schooling (Qg) was found to be 76.045 and p value was found to be 0.000. As the
between-groups homogeneity value is higher than the critical value and as the p value is smaller than
0.05, the random effects model was used. In terms of course attitude, a significant difference was found
between the groups constructed on the basis of the level of schooling. When the effect sizes according
to the level of schooling of the studies investigating the effect of the 5E learning model on course
attitude were examined, it was found that the studies using the 5E model at the university level
(ES=0.797), higher school level (ES=0.447) and middle school level (ES=0.648) have medium effect sizes.
In this connection, it was concluded that the 5E learning model had the greatest effect on course
attitude at the university level while it had the smallest effect at the high school level.

4. Findings related to the Fourth Sub-problem

In relation to the third sub-problem “Is there a significant difference between the published effect
sizes of the 5E learning model implemented in the courses in the field of science on course attitude
depending on the type of course (science, physics, chemistry and biology)?”, the combined effect sizes,
variances and study weights of the studies included in the current research were determined and these
values are presented in Table 8.
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Table 8.
Whether effect sizes vary significantly depending on the type of the course in relation to course attitude
Variable Betwee_n-grou ps 0 n S ES (%95 Cl) Standard
Homogeneity Value (Qg) Bottom Top Error (SE)
Course Type 76,045 0,000

Biology 2 0921 0,016 1,169 0,126

Physics 12 0,502 0,355 0,650 0,075

Chemistry 5 0411 0,207 0,615 0,104

As can be seen in Table 8, the critical value from the X? table at the 95% significance level and 18
freedom degree was found to be 28.869. The homogeneity value between the groups constructed on
the basis of the type of the course (Qg) was found to be 76.045 and p value was found to be 0.000. As
the between-groups homogeneity value is higher than the critical value and as the p value is smaller
than 0.05, the random effects model was used. In terms of course attitude, a significant difference was
found between the groups constructed on the basis of the type of the course. When the effect sizes
according to the type of the course of the studies investigating the effect of the 5E learning model on
course attitude were examined, it was found that the studies using the 5E model in the physics course
(ES=0.502) and chemistry course (ES=0.411) have medium effect sizes while those investigating it in the
biology course (ES=0.921) have a large effect size. Thus, it was concluded that the 5E learning model is
the most effective in the biology course in terms of course attitude.

Discussion & Conclusion

In the current study, a total of 30 studies including articles published in national and international
journals and unpublished theses investigating the effects of the 5E learning model implemented in
science courses compared to the traditional teaching approach on academic achievement in Turkey,
having quantitative data and designed according to the experimental design were combined. In a meta-
analysis study conducted by Kozcu-Cakir (2017) on the 5E learning model, it was found that the 5E
learning model had a very wide effect on academic achievement compared to traditional teaching
method. They also found that the general effect size of the studies determined according to the random
effects model was in the 1.017 and 1.518 confidence interval and with ES=1.268 (%95 Cl, SE=0.128),
indicating a large effect size according to the classification by Cohen (1988) (Kozcu Cakir, 2017). In this
connection, the current study also investigated whether the effect of the 5E learning model on academic
achievement varies depending on the level of schooling (elementary school, middle school, high school,
university) and the type of the course (physics, chemistry, biology and science). As a result of the
analyses, it was concluded that the 5E learning model had the highest effect on academic achievement
at the university level and had the smallest effect at the elementary school level. The reason for the 5E
learning model’s having a higher effect size on academic achievement at the university level might be
that university students have better and more adequate knowledge due to their developmental level
and thus applications can be more easily conducted with them. Similar findings have been reported by
meta-analysis studies in the literature. In the meta-analysis studies carried out by Ayaz, Sekerci (2015a)
and Sarag (2017b) on the constructivist approach including the 5E learning model, the highest effect size
was obtained at the university level while the lowest effect size was obtained at the elementary school
level. Furthermore, in a study by Balta and Sarag (2016), it was found that the 7E learning model had the
highest effect on academic achievement at the high school level. On the other hand, though Sarag
(2017a) stated that the effect of the 5E learning model on academic achievement did not vary
significantly depending on the level of schooling, it had large effects at the elementary and high school
levels. Another finding of the current study is that the 5E learning model had the greatest effect on
academic achievement in the physics course and the smallest effect in the biology course. Similar
findings have been reported by Ayaz and Sekerci (2015a). However, Ural and Bimen (2016) and Sarag
(2017a) found the highest effect of the 5E learning model on academic achievement in the biology
course.

1121



KOZCU CAKIR & GUVEN — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 48(2), 2019, 1111-1140

In this study, a total of 30 studies including articles published in national and international
journals and unpublished theses investigating the effects of the 5E learning model implemented in
science courses compared to the traditional teaching approach on course attitude in Turkey, having
quantitative data and designed according to the experimental design were combined. In a meta-analysis
study conducted by Kozcu-Cakir (2017) on the 5E learning model, it was found that the 5E learning
model had a medium effect on course attitude compared to traditional teaching method. They also
found that the general effect size of the studies determined according to the random effects model was
in the 0.358 and 0.808 confidence interval and with ES=0.583 (%95 Cl, SE=0.128), indicating a medium
effect size according to the classification by Cohen (1988) (Kozcu Gakir, 2017). In this connection, the
current study also investigated whether the effect of the 5E learning model on course attitude varies
depending on the level of schooling (elementary school, middle school, high school, university) and the
type of the course (physics, chemistry, biology and science). As a result of the analyses, it was concluded
that the 5E learning model had the highest effect on course attitude at the university level and had the
smallest effect at the high school level. The reason for the 5E learning model’s having a higher effect size
on course attitude at the university level might be that these university students prefer to come to
science-related departments at university and thus they have more positive attitudes towards science.
Similar findings have also been reported by Ayaz (2015). Another finding of the current study is that the
5E learning model had the greatest effect on course attitude in the biology course and the smallest
effect in the chemistry course. Ayaz (2015) found that though the effect of the 5E learning model on
course attitude did not vary significantly depending on the type of the course, effect sizes were found to
be varying depending on the type of the course.

In short, it was determined that the 5E learning model has more positive effects on academic
achievement and course attitude compared to the traditional teaching approach (Kozcu Gakir, 2017) and
this effect was found to be varying depending on the level of schooling and the type of the course in the
current study. In light of the findings of the study, following suggestions can be made.

» In the current study, it was determined that the 5E learning model had a medium effect on the
students’ course attitudes. In other studies, a low effect (Ayaz, 2015) and medium effect (Anil &
Batdi, 2015; Ayaz & Sekerci, 2015b; Sarag, 2017a; Ural & Biimen, 2016) were found. Thus, it can
be researched what should be done to enhance this effect.

» It was found that there was a significant difference between the effect sizes of the publications
on the effect of the 5E learning model on achievement of students depending on the type of
the course. Sample applications can be developed to investigate what can be done to enhance
effectiveness in other types of courses.

» It was found that there was a significant difference between the effect sizes of the publications
on the effect of the 5E learning model on academic achievement of students depending on the
level of schooling. The reasons for finding the lowest effect sizes at the elementary school level
can be investigated.

» The 5E learning model was found to have a very large effect on academic achievement of
students. In other studies, conducted by Anil, Batdi (2015), Sarag (2017a), Ural, Bimen (2016)
and Ayaz, Sekerci (2015b), it was also found to have a very large effect. In this respect, teachers
can be encouraged to implement the 5E learning model in science classes and in-service
training programs can be organized to help teachers overcome their difficulties in the
implementation of the model.

» It was found that there was a significant difference between the effect sizes of the publications
on the effect of the 5E learning model on course attitude of students depending on the type of
the course. Sample applications can be developed to investigate what can be done to enhance
effectiveness in other types of courses.
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It was found that there was a significant difference between the effect sizes of the publications
on the effect of the 5E learning model on course attitude of students depending on the level of
schooling and in general the effect sizes were not found to be very large. How to improve these
effect sizes considering the level of schooling can be investigated.
As it was found to be more effective, the 5E learning model can be emphasized more in

curriculums..
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Tiirkge Siirimui

Giris

Tirkiye'de ve diinyada bilgi ve teknolojideki hizli degisimler beraberinde egitim sistemlerinin yeniden
yapilanmasina sebep olmustur. Ulusal Arastirma Konseyi (The National Research Council-NRC)
tarafindan 1997’de yayinlanan fen egitimi standartlarinin belirlenmesi ve diinyada hizla degisen bilim ve
teknoloji Glkemizdeki programlarin degismesini ve nitelikli bireyler yetistirmek amaciyla fen bilimleri
dersi programinin yeniden yapilanmasini zorunlu hale getirmistir. Bu gelismeler 1si8inda Milli Egitim
Bakanligl 2004 yilinda Fen Dersi icin yeniden yapilanmaya gitmis ve dersin adini Fen ve Teknoloji Dersi
olarak degistirmistir (Milli Egitim Bakanhgi, 2005). Yeni yapilandirilan bu programda, yapilandirmaci
yaklasim benimsenmis ve program sarmal bir yapi olarak tasarlanmistir. Daha sonra ise programda cesitli
revizeler gerceklestirilmis (MEB, 2005; MEB, 2013) ve son olarak 2017’de taslak program gelistirilmistir.
Bu yeni programin temelini ise yapisalci yaklasim olusturmaktadir (MEB, 2017). Programlarin temel
amaci; fen okuryazari bireyler yetistirmektir. Fen okuryazari bireylerin temel 6zelligi bilgiyi kendilerinin
yapilandirmalaridir.  Bu degisimler ve egitim programlarindaki gelismeler bireylerin bilgiyi
ezberlemelerine degil bilgiyi kendilerinin yapilandirmalarina olanak saglayacak yaklagimlarin, yontem,
teknik ve stratejilerin derslerde kullanilmasini gerekli kilmistir. Bu arastirmaya konu olan 5E 6grenme
modeli de bu etkilesimler sonucu ortaya ¢ikmis ve 6zellikle fen bilimleri derslerinde kullaniimigtir. 5E
o6grenme modeli yapisalc yaklasim ile bilissel psikoloji lzerine dayandiriimis ve fen derslerinde
uygulamalarin niteliginin artirilmasini saglamak ve dersleri tasarlamak amaciyla kullanilmaktadir (Bybee,
1997). Bybee (1997), bu yaklasimin kullanilmasi 6grencilerin kendilerinde var olan fikirlerini, akranlari ve
cevreleri ile etkilesime gecerek yeniden tanimlamalarina, organize etmelerine, incelemelerine ve
degistirmelerine yardimci oldugunu belirtmektedir. Hanuscin ve Lee (2008) ise ayni kavram hakkinda
coklu 6grenme deneyimi sunmayi saglamasindan ve 6grencilerde var olan ¢oklu 6n kavramlarin ele
alinmasini kolaylastirmasindan dolayr 5E 6grenme modelinin kullaniminin éneminden bahsetmektedir.
Ayrica Senan (2013) teknoloji ile zenginlestirilmis 5E 6grenme modelinin 6grencilerin 21. ylzyil
becerilerini kazanmasinin yani sira 6gretmenler icin belirlenen bir kavramin 6gretilmesinde iyi bir arag
oldugunu belirtmistir. Prokes’da (2009) 5E 6grenme modeli ile ilgili yapmis oldugu calisma sonucunda,
ogrencilerin ders anlatmaya (Lecture-Based) dayal siniflardaki 6grencilere gore derste daha aktif ve
motive olduklarini, kendi bilgi ve deneyimlerini paylasma firsati bulduklarini ifade etmistir.

Ozellikle fen bilimlerinin dgretimi alaninda yaygin kabul géren 5E 6grenme modeli, 6grencilerin
arastirma merakini artiran, onlarin beklentilerini tatmin eden, bilgi ve anlama icin arastirmaya
odaklanmalarini saglayacak beceri ve aktiviteleri igermektedir. Ayrica bu model, her asamada 6grencileri
aktivite icine dahil ederek onlarin kendi kavramlarini kendilerinin olusturmalari yoninde tesvik
etmektedir (Aggiil Yalcin & Bayrakceken, 2010; Ergin, 2009; Ozsevgec, 2006). Bununla ilgili alan yazin da,
5E 6grenme modeline gore dizenlenen 06gretimin 6grencilerin basarilarini olumlu etkiledigi, sahip
olduklari kavram yanilgilarinin giderilmesinde etkili oldugu ve 6grencilerin derse karsi tutumlarinin
olumlu yonde gelismesine katki sagladigi goriilmektedir (Biyikh & Yagci, 2015; Devecioglu, 2016; Dikici,
Tirker & Ozdemir, 2010; Sahin & Cepni, 2012). Bu baglamda 5E 6grenme modeli ile ilgili fen bilimleri
alanindaki ¢alismalar incelendiginde; fen ile ilgili kavram yanilgilarina yonelik farkindalik saglanmasinda
ve giderilmesinde (Ayas, 1998; Ceylan & Geban, 2009; Cepni, San, Gokdere & Kigik, 2001; Saka, 2006;
Sahin & Cepni, 2012; Turgut & Gurbiz, 2011; Yildiz Feyzioglu, Ergin & Kocakilah, 2012); fene yonelik
6grenci basarilarinin artmasinda (Acisli, 2014; Acish & Turgut, 2011; Aksoy & Girbiz, 2013; Aktas,
2013a; Aydin & Yilmaz, 2010; Ayvaci & Yildiz, 2015; Biyikh & Yagci, 2015; Cepni & Sahin, 2012; Cepni,
Sahin & Ipek, 2010; Cetin Dindar, 2012; Dasdemir, 2016; Devecioglu, 2016; Dikici, Turker & Ozdemir,
2010; Er Nas, Coruhlu & Cepni, 2010; Giizel, 2016; Lai, Lai, Chuang & Wu, 2015; Ozsevgec, Cepni & Bayri,
2007; Oztiirk Geren & Dékme, 2015; Pabugcu & Geban, 2015; Sahin & Cepni, 2012; Temel, Din¢ol Ozgiir
& Yilmaz, 2012; Tiryaki, 2009) ve fen dersine iliskin tutumlarin gelismesinde (Acish, Turgut, Yalcin &
Girbiz, 2009; Agish & Turgut, 2011; Akar; 2005; Altun Yal¢in, Agish & Turgut, 2010; Aktas, 2013b; Aydin
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& Yilmaz, 2010; Biyikh & Yagci, 2015; Giizel, 2016; Hirca, Calik & Seven, 2011; Ozbudak & Ozkan, 2014)
5E 6grenme modelinin etkili oldugu tespit edilmistir.

Bu dogrultuda alan yazindaki g¢alismalarin ortak bulgusu, 5E 6grenme modelinin fen derslerinde
kullaniimasinin 6grenci basarisi ve derse yonelik tutumlari olumlu yonde etkilemesidir. Ancak bu
calismalarda 5E 6grenme modelinin basari ve tutum Gzerindeki etki buyikluginin ¢alismadan ¢alismaya
farkhhk gosterdigi gorulmektedir. Bu farklilik ise calismalarin konu, orneklem sayisi, okul tirid ve
uygulama suresi gibi farkl degiskenler icermesinden kaynaklanabilir. Bu baglamda benzer galismalarin
olusturdugu bilgi birikimini yorumlamak ve yeni ¢alismalara yol agmak amaciyla, kapsayici ve giivenilir
nitelikte Ust c¢alismalara ihtiya¢ duyulmaktadir (Akgoz, Ercan & Kan, 2004). Bu amagla 5E 6grenme
modelinin geleneksel 6gretim yontemine (diz anlatim, soru cevap vb.) kiyasla akademik basariya ve
derse yonelik tutuma etkisinin 6grenim dizeyi (ilkokul, ortaokul, lise ve lniversite) ve ders tiriine (fen
bilimleri, fizik, kimya ve biyoloji) gére farklihk gosterip gostermedigi meta analiz ile incelenmistir. Ayrica
alan yazinda 5E 6grenme modeli ile ilgili ilkogretimden (l. kademe: ilkokul ve Il. kademe: ortaokul)
Universiteye kadar bircok kademede ve fen alanindaki bircok ders tiirinde meta analiz ¢alismalarinin
yapildigi gorilmektedir (Anil & Batdi, 2015; Ayaz, 2015; Ayaz & Sekerci, 2015a; 2015b; Balta & Sarag,
2016; Semerci & Batdi, 2015; Toraman & Demir, 2016). Ancak bu ¢alismalar incelendiginde, ¢alismalarin
ders turl ayrimi yapilmadan yapisalci, 3E, 5E veya 7E 6grenme modelinin 6grenci basarisi ve tutumlar
Uzerine etkisini inceledikleri ve birden fazla konu alanini kapsadiklari tespit edilmistir. Bu dogrultuda,
yapilan calismalarin sadece fen bilimleri derslerini icermemesi ve genel anlamda basari ve tutum lzerine
sadece ne kadar bir etkiye sahip oldugunu belirtmesinden dolayi bu ¢alismada 5E 6grenme modelinin
basari ve derse karsi tutum Gzerine etkisinin dersin tiirline ve 6grenim dizeyine gore ne kadar degisip
degismedigi incelenmistir. Bu baglamda galismanin amaci, 5E 6grenme modelinin geleneksel 6gretim
yontemine kiyasla akademik basariya ve derse yonelik tutuma etkisini inceleyen c¢alismalarin etki
buyuklikleri agisindan 6grenim dulzeyi ve ders tiriine gore farkhhigin anlamli diizeyde nasil degistigini
meta analiz yontemi ile belirlemektir. Arastirmanin problem climlesi ise; “5E 6grenme modelinin
geleneksel 6gretime kiyasla 6grenci basarisi ve derse yonelik tutumlari Gzerindeki etki buyuklikleri
6grenim dizeyine ve ders tiirline gore bir farklilik géstermekte midir?” seklindedir. Alt problemler ise
asagida verilmistir;

(1) Fen alanindaki derslerde uygulanan 5E 6grenme modeli ile ilgili yayinlarin akademik basari
lizerine etki buyuklikleri arasinda, 6grenim dizeyleri (ilkokul, ortaokul, lise, Universite) agisindan bir
farkhlik var midir?

(2) Fen alanindaki derslerde uygulanan 5E 6grenme modeli ile ilgili yayinlarin akademik basari
zerine etki blyuklikleri arasinda, ders tari (fen bilimleri, fizik, kimya, biyoloji) agisindan bir farkhhk var
midir?

(3) Fen alanindaki derslerde uygulanan 5E 6grenme modeli ile ilgili yayinlarin derse yonelik tutumlari
Uzerine etki buyuklukleri arasinda, 6grenim dizeyleri (ilkokul, ortaokul, lise, Universite) agisindan bir
farkhhk var midir?

(4) Fen alanindaki derslerde uygulanan 5E 6grenme modeli ile ilgili yayinlarin derse yonelik tutumlar
lizerine etki blyuklikleri arasinda, ders tiri (fen bilimleri, fizik, kimya, biyoloji) agisindan bir farkhhk var
midir?

Yontem

Arastirmada; fen alanindaki derslerde kullanilan 5E 6grenme modelinin 6grencilerin akademik basari
ve tutumlar Uzerindeki etkisinin O6grenim dizeyleri ve ders tiiriine goére bir degisiklik gosterip
gostermedigi meta-analiz yontemi ile incelenmistir. Meta-analiz; birgok sayida bireysel olarak
yayinlanmis ve tamamlanmis arastirmalarin sonuglarinin gesitli degiskenler agisindan birlestirilerek genel
bir degerlendirmeye gitmeyi amaglayan nicel bir yontemdir. Bu yontemle 6rneklem buyiikligi dikkate
alinmadan, birbirinden bagimsiz olarak yapilan bireysel ¢alismalardan elde edilen nicel arastirma
sonuglarinin gesitli degiskenler agisindan analiz edilmesi ve ¢ikan sonuglardan genel bir yargiya ulasilmasi
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hedeflenmektedir. (Bailar, 1995; Christensen, Johnson & Turner, 2015; Cohen, 1980; Finley, 1995;
Hunter & Schmidt, 2004).

Verilerin Toplanmasi

Arastirma verileri 2006-2016 vyillari arasinda Tirkiye’de “5E 6grenme” modeli ile ilgili yayinlanmis
veya nicel olarak tasarlanmis ve gerekli istatistiksel verilere sahip olan hakemli dergilerde yayinlanmis
makalelerden ve yayinlanmamis yiksek lisans ve doktora tezlerinden toplanmistir. Arastirmada
drneklemi Tiirkiye olan ingilizce ve Tiirkge calismalara ulasabilmek amaciyla Tiirkge “5E 6grenme
modeli” ve “SE”, ingilizce ise “SE learning model” ve “5E model” anahtar kelimeleri kullanilarak EBSCO,
Google Schoolar, Ulakbim TR Dizin ve YOK Tez veri tabanlarinda tarama yapilmistir. Taramalar
sonucunda bazi makaleler, birden fazla 6gretim ydnteminin bir arada kullanilmasindan ve analiz igin
gerekli olan bazi degerleri vermemesinden dolayi ¢alismaya dahil edilmemistir. Taranan tezlerde ise 54
adet teze ulasilmis ancak 5 tanesi yil araligi tutmadigi icin, 13 tanesi fen bilimleri ile ilgili dersleri
kapsamadigi icin, 13 tanesi 2 farkh yontemin bir arada kullaniimasi ile yapildigi icin, 4 tanesi goris ve
kavram yanilgisi ile ilgili oldugu icin ¢alismadan cikarilmistir. Bu tezlerin 11 tanesi yiiksek lisans ve 10
tanesi doktora tezidir. Sadece fen bilimleri derslerinde yapilan tezler ¢alismaya dahil edilecegi i¢in 10
tane tez tek grup deseni kullanilmasindan, analiz igin gerekli olan bazi degerleri vermemesinden ve
makale olarak yayinlanmasi gibi sebeplerden dolayi ¢aligmaya dahil edilmemistir. Ancak makale olarak
yayinlanan tezlerin makaleleri dikkate alinmistir. Ayrica 5E 6grenme modeli ile ilgili yapilan bildirilerin
tam metinlerine ulasim zorlugundan calismaya dahil edilmemistir. Bu dogrultuda 5E 6grenme modelinin
ogrencilerin akademik basarilari tizerine etkisine yonelik 21 makale, 10 tez, 6grencilerin derse yonelik
tutumlari Gzerine etkisine yonelik ise 13 makale, 7 tez meta-analiz ¢alismasina dahil edilmistir. Ancak
¢alismanin sonuglari kullanilan makale ve tezlerden elde edilen verilerin analizli ile sinirlidir.

Calismaya dahil edilme kriterleri
Meta-analiz ¢alismasina dahil edilen ¢alismalar belirlenirken asagidaki kriterler g6z 6niine alinmistir:

1) Cahsmalarin 2006-2016 yillari arasinda Tirkiye’de yapilmis olmasi,

2) Ingilizce ve Tirkce dilinde yazilmis yiiksek lisans, doktora tezi ve hakemli dergilerde yayinlanmis
makale olmasi,

3) Cahismalarin deney ve kontrol gruplarini icermesi ve deneysel veya yari deneysel ¢calisma olmasi,

4) Calismalarin fen alanindaki derslerde uygulanmis olmasi,

5) GCalismalarda deney grubuna 5E 68renme modelinin, kontrol grubuna geleneksel 6gretim
yaklasimini uygulanmis olmasi,

6) Arastirmalarda galisma gruplarinin akademik basari ve derse yonelik tutumlara iliskin aritmetik
ortalama, standart sapma degerlerinin verilmesi,

7) Arastirmalarda ¢alisma gruplarinin 6rneklem bulyukltklerinin verilmis olmasi,

8) Calisma orneklemlerinin ilkdgretim [l. kademe (ilkokul), Il. kademe (ortaokul)], lise ve lniversite
diizeylerinden segilmis olmasi.

Verilerin Kodlanmasi

Meta-analiz ¢alismasinin yapilabilmesi amaciyla 5E 6grenme modeli ile ilgili elde edilen galismalar
amaca uygun olarak kodlama islemine tabi tutulmustur. Asagida belirtilen igerikler dogrultusunda
kodlama islemi gercgeklestirilmistir;

» Calismalarin igerigi ve yayin bilgileri,
Calismanin yazari, tiird, yayin yil,
Calismanin uygulandigl 6grenci grubunun 6grenim diizeyi,
Calismanin uygulandigi dersin tird,

YV V V VY

Calismadaki istatistiksel veriler (6rneklem biyukligu, aritmetik ortalama ve standart sapma)
yer almaktadir.
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Bu baglamda galismanin bagimli degiskeni, segilmis calismalardan elde edilen verilerden hesaplanan
etki blyuklugudir; bagimsiz degiskenleri ise 6grencilerin 6grenim diizeyi ve ders tirudir. Bazi tez ve
makalelerde tutum ve akademik bagsari ile ilgili her ikisini de iceren analiz birimleri oldugu igin her biri bir
etki blyUklGglu olarak degerlendirilmistir. Etki buylklGga; her bir ¢alismanin analizinde kullanilan
standart bir degerdir ve meta analiz ¢alismalarinin degerlendiriimesinde temel birimi olusturur ve iki
deger arasindaki iliskinin ya da uygulamanin etkisinin blyUkligini yansitir (Bernard ve digerleri, 2004;
Akt: Aktamis, Higde & Ozden, 2016; Borenstein, Hedges, Higgins & Rothstein, 2009).

Verilerin Analizi

Meta-analiz yonteminin kullanildigi bu ¢alismada, arastirmalarin kim tarafindan, hangi yilda, hangi
yayin tlrinde yapildigina iliskin betimsel analizler gergeklestirilmistir. Calismada Comprehensive Meta
Analysis (CMA) programi kullanilarak meta-analiz yapilmistir. Analiz sonucunda elde edilen etki
biyukliklerinin ve genel etki bliylkliginin yorumlanmasi icin Cohen’s d hesaplanmistir. Bu deger iki
grubun ortalamalari arasindaki farkin, iki grubun birlestirilmis ortak standart sapmaya béliinmesi sonucu
ortaya c¢cikmaktadir (Cohen, 1980). Boylece calismada hesaplanan d degeri ile birden fazla bagimsiz
¢alismada ortaya ¢ikan sonuglarin ortak bir 6lgme sistemine gevrilmesi saglanmakta ve dogru bir sekilde
karsilastirma yapilmasina imkan vermektedir (Dinger, 2014; Ustiin ve Eryilmaz, 2014). Ayrica d degerinin
yorumlanmasi amaciyla Cohen (1988) bir siniflama yapmistir. Bu siniflandirmada d degeri 0,20 ve
altindaysa kiguk (dustk), 0,20 ve 0,80 arasindaysa orta, 0,80 ve bu degerin daha da Ustiindeyse blylk
(genis) bir etkiye sahip oldugu seklinde belirtilmektedir.

Meta-analizde calismalarin etki buytkliklerinin hesaplanmasi 6ncesinde etki buyukliklerinin ve
orneklemin homojenliginin test edilmesi ve c¢alismalara uygulanacak modelin belirlenmesi amaciyla
homojenlik testi yapilmasi gerekmektedir. Bu dogrultuda alan yazinda sabit etkiler modeli ve rastgele
etkiler modeli yer almaktadir. Sabit etkiler modeli tiim g¢alismalarin sadece bir etki blyukligiine sahip
oldugunu belirtir ve ortaya ¢ikan farkliliklarin sebebinin érnekleme hatasindan meydana geldigini soyler.
Rastgele etkiler modeli ise; katiimcilarin yas, egitim durumu, 6rneklem bulylklGgi gibi degiskenler
nedeni ile gergek etki blyikliginiin ¢alismadan calismaya degisebilecegini belirtir ve bu nedenle etki
biyikligi bazi ortalamalar etrafinda dagiimakta oldugunu sdyler (Ustiin ve Eryilmaz, 2014). Burada Q
degerinin kritik degeri asip asmamasina ve p degerlerinin 0,05‘den ki¢lk ya da blylk olup olmamasina
gore model belirlenir. Eger Q degeri belirli bir df degeri icin" " X2 degerini asiyorsa ve p<0,05 kiicik ise
heterojenlik vardir ve rastgele etkiler modeli kullanilir. Eger Q degeri belirli bir df degeri icin" " X2
degerini asmiyorsa ve p>0,05 blyiik ise homojenlik vardir ve sabit etkiler modeli kullanilir. Bu modellere
gore etki blyuklukleri hesaplanir (Borenstein, Hedges, Higgins & Rothstein, 2009; Dinger, 2014). Ayrica
homojenlik ve heterojenlik durumuna gore uygulanacak model belirlendikten sonra meta analiz
yapilmadan énce yayin yanhligi olup olmadigini belirlemek icin Rosenthal FSN testi yapilmistir. Clnki
meta analiz calismalarinda yayin yanhhgi en biyik sorunlardan biridir ve meta analizin ne kadar giicli
oldugunu ortaya koymaktadir (Copas & Shi, 2000).

Bulgular

Arastirmada 5E 6grenme modeli ile geleneksel 6gretimin karsilastirildigi fen alaninda yapilmis toplam
38 calisma incelenmistir. Akademik basari bagimli degiskenini ele alan 21 makale, 10 tez; derse yonelik
tutum bagimh degiskenini ele alan 13 makale, 7 tez calismaya dahil edilmistir. Ancak bu g¢alismalarin
bazilari hem akademik basariyi hem de derse yonelik tutum bagimli degiskenlerini birlikte ele
almaktadir. Akademik basari bagimli degiskeni ile ilgili ¢calismalarda deney grubunda toplam 1172,
kontrol grubunda 1024 6grenci; derse yonelik tutum bagimh degiskeni ile ilgili ¢calismalarda deney
grubunda toplam 695, kontrol grubunda 692 6grenci lizerinde analizler gergeklestirilmistir.

Bu dogrultuda ¢alismanin bulgulari 4 alt kategoride degerlendirilmistir. Her bir bagimli degisken igin
analizler yapilmis ve sirasiyla bulgulara yer verilmistir.
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1. Birinci Alt Probleme iliskin Bulgular

Arastirmada “Fen alanindaki derslerde uygulanan 5E 6grenme modeli ile ilgili yayinlarin akademik
basari lizerine etki biiyiikliikleri arasinda, 6grenim diizeyleri (ilkokul, ortaokul, lise, liniversite) agisindan
bir farkhlik var midir?” seklindeki alt problem dogrultusunda, arastirmaya dahil edilen galismalarin
birlestirilmis etki blyuklikleri, varyans ve calisma agirliklari belirlenmis ve bu degerler Tablo 1'de
verilmistir.

Tablo 1.
Olciit Olarak Akademik Basarinin Alindigi Calismalarin Etki Biiyiikliigii Bulgular
Arastirmacilar Yil Etki Buyiikliigii p Calisma Agirliklan

Acisl, 2014 1,312 0,000 3,23
Oztiirk Geren, Dékme, 2015 1,554 0,000 2,96
Acish, Turgut, 2011 2,326 0,000 3,23
Aksoy, Glirbliz, 2013 1,119 0,000 3,23
Aktas, 2013a 2,315 0,000 3,07
Ayvaci, Yildiz, 2015 0,759 0,000 3,49
*Biyikh, Yagcl, 2015 2,878 0,000 2,92
Cardak, Dikmenli, Saritas, 2008 0,990 0,004 3,01
Cepni, Coruhlu, 2014 1,025 0,000 3,35
Ergin, 2009 2,179 0,000 3,27
Ergin, Kanli, Tan, 2007 2,179 0,000 3,72
Ergin, Unsal, Tan, 2006 1,703 0,000 3,34
Ersoy, Sarikog, Berber, 2013 0,890 0,007 3,06
Glzel, 2016 1,105 0,000 3,27
Hirga, Calik, Seven, 2011 1,101 0,001 3,06
Ozbudak, Ozkan, 2014 0,907 0,000 3,67
Ozsevgec, 2006 1,127 0,000 3,34
Saygin, Altinboz, Salman, 2006 1,217 0,000 3,11
Yildiz Feyzioglu, Ergin, Kocakilah, 2012 -0,916 0,002 3,21
Turgut, Gurbiz, 2011 1,578 0,000 2,88
Aggil Yalgin, Bayrakgeken, 2010 1,306 0,000 3,04
Ceylan, 2008 2,669 0,000 3,35
Ekici, 2007 0,944 0,002 3,17
Erdogdu a, 2011 1,821 0,000 3,17
Erdogdu b, 2011 1,105 0,000 3,27
Zengin, 2016 0,648 0,032 3,17
Onder, 2011 0,921 0,004 3,11
Coskun, 2011 0,783 0,000 3,62
Aydemir, 2012 1,365 0,000 3,48
Keskin, 2008 -0,167 0,616 3,05
Bilgin, Ay, Coskun, 2013 0,786 0,000 3,62
Genel Etki Buyukluga 1,268

* Tum calismalar arasinda sadece bu galismanin fen bilimleri dersinde yiriitilmis olmasi ve analiz sonuglarini etkilememesi
amaciyla analizlere dahil edilmemistir.

Ayrica ¢alismada akademik basari degiskeni igin yayin yanhhgi olup olmadiginin belirlenmesi amaciyla
Rosenthal FSN degeri hesaplanmis ve Funnel Plot (Huni grafigi) grafigi incelenmistir. Hesaplanan ilgili
degerler Tablo 2’de ve Sekil 1'de verilmistir.
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Funnel Plot of Standard Error by Std diff in means

std diff in

Sekil 1: Etki Biiytikliigi Huni Grafigi

Tablo 2.
5E Ogrenme Modelinin Ogrencilerin Akademik Basarilari Uzerine Etkisini inceleyen 30 Calisma igin
Gergeklestirilen Rosenthal FSN degerleri

Gozlenen ¢aligmalar igin Z-degeri 24,63710
Gozlenen ¢aligmalar igin p-degeri 0,000000*
Alfa 0,05
Yon 2
Alfa icin Z degeri 1,95996
Gozlenen ¢alisma sayisi 30
FSN 4711
*p<.05

Tablo 2 incelendiginde; meta analiz sonucunda elde edilen p=0,00 istatistiksel anlamlilik degerinin
p>0,05 olabilmesi i¢in etki blUyUkligu degeri sifir olan 4711 galismanin yapilmasi gerekmektedir.
Rosenthal FSN degeri, incelenen galismalarin sayisina kiyasla biyiik ise sonuglarin yayin yanlligina karsi
direngli oldugu varsayilmaktadir (Rosenthal, 1991; Akt: Ustiin ve Eryilmaz, 2014). Yani hesaplanan deger,
meta analiz sonucunun anlamhliginin ortadan kalkmasi icin gereken yayin sayisini vermektedir ve bu
deger N/(5k+10) formulu kullanilarak hesaplanmaktadir. Burada hesaplanan degerin 1’i ge¢mesi
durumunda meta analizin gelecekteki ¢alismalar igin yeterince direngli oldugunu sdéylemektedir (Mullen,
Muellerleile & Bryant, 2001; Akt: Ustiin & Eryilmaz, 2014). Ayrica yayin yanhhg ile ilgili sekil 1
incelendiginde grafikteki seklin simetrik yapiya yakin bir yapida dagildigi ve Rosental yontemi ile yapilan
hesaplamalar sonucunda bu ¢alismada elde edilen deger 28,55 hesaplanmasi meta analiz sonuglarinin
benzer konularda yapilacak birincil arastirmalar karsisinda oldukga direngli oldugu géstermektedir.

Yayin vyanliligi acasindan degerlendirme vyapildiktan sonra akademik basari acisindan; etki
biyukliklerinin 6grenim dlzeyine gore degisip degismedigine iliskin analizler yapilmis ve bulgular Tablo
3’'de verilmistir.

Tablo 3.
Akademik Basari Acisindan Etki Biiyiikliiklerinin Ogrenim Diizeyine Gére Farklari
ES
Degisken Gruplar arasi I-(Ign‘)\ojenlik Degeri b n ES (%95 Cl) ::T:::Et)
g At Ust
Ogrenim 194,684 0,000
Duzeyi
ilkokul 2 0,781 0,498 1,008 0,116
Ortaokul 13 1,536 1,386 1,687 0,077
Lise 12 0,845 0,701 0,990 0,074
Universite 3 1,658 1,058 1,240 0,171
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Tablo 3 incelendiginde X? tablosundan %95 anlamlilik diizeyinde 29 serbestlik derecesindeki kritik
deger 42,557 olarak tespit edilmistir. Ogrenim diizeyine gére olusturulan gruplar arasindaki homojenlik
degeri (Qs) 194,684 ve p degeri 0,000 olarak bulunmustur. Gruplar arasi homojenlik degerinin kritik
degerden biiylik olmasindan ve p degerinin 0,05’den kigik olmasindan dolayi rastgele etkiler modeli
kullaniimistir. Bu dogrultuda akademik basari agisindan 6grenim dizeyine gore olusturulan gruplar
arasinda anlamh bir farklilik tespit edilmistir. 5E 6grenme modelinin akademik basariya etkisinin
incelendigi calismalarin 6grenim diizeyine gore etki bliytkliklerine bakildiginda, 5E 6grenme modelinin
uygulandigi Universite diizeyindeki arastirmalarin (ES=1,658), lise diizeyindeki arastirmalarin (ES=0,845)
ve ortaokul diizeyindeki arastirmalarin (ES=1,536) genis dizeyde etki blyukligiune sahip olduklari tespit
edilmistir. ilkokul diizeyindeki arastirmalarin ise (ES=0,781) orta diizeyde etki biiyiikligiine sahip oldugu
belirlenmistir. Bu baglamda 5E 6grenme modelinin akademik basari Uzerinde en fazla (niversite
diizeyinde, en az ise ilkokul diizeyinde etkisinin oldugu tespit edilmistir.

2. ikinci Alt Probleme iliskin Bulgular

Arastirmada “Fen alanindaki derslerde uygulanan 5E 6grenme modeli ile ilgili yayinlarin akademik
basari lzerine etki bliyiiklikleri arasinda, ders tiirii (fen bilimleri, fizik, kimya, biyoloji) agisindan bir
farkhhik var midir?” seklindeki alt problem dogrultusunda, arastirmaya dahil edilen calismalarin
birlestirilmis etki buyukllkleri, varyans ve galisma agirliklari belirlenmis ve bu degerler Tablo 4’te
verilmistir.

Tablo 4.
Akademik Basari Agisindan Etki Biiyiikliiklerinin Ders Tiirline Gére Farklari
S .. ES
Degisken Gruplar arasi I-(Ig:)\o;enllk Degeri b n ES (%95 C.I.) :taat:d(:?)
Alt Ust
Ders Tiirii 194,684 0,000
Biyoloji 6 1,043 0,846 1,240 0,101
Fizik 17 1,183 1,052 1,314 0,067
Kimya 7 1,168 1,003 1,334 0,084

Tablo 4 incelendiginde X? tablosundan %95 anlamlilk diizeyinde 29 serbestlik derecesindeki kritik
deger 42,557 olarak tespit edilmistir. Ders tiirline gore olusturulan gruplar arasindaki homojenlik degeri
(Qs) 194,684 ve p degeri 0,000 olarak bulunmustur. Gruplar arasi homojenlik degerinin kritik degerden
biylk olmasindan ve p degerinin 0,05’den kii¢lik olmasindan dolayi rastgele etkiler modeli kullaniimistir.
Bu dogrultuda akademik basari agisindan ders tiirline gore olusturulan gruplar arasinda anlamh bir
farklilik tespit edilmistir. 5E 6grenme modelinin akademik basariya etkisinin incelendigi calismalarin ders
tirline gore etki buyukliklerine bakildiginda; 5E 6grenme modelinin uygulandigi biyoloji dersindeki
arastirmalarin (ES=1,043), fizik dersindeki arastirmalarin (ES=1,183) ve kimya dersindeki arastirmalarin
(ES=1,168) genis diizeyde etki blyiikligline sahip olduklari belirlenmistir. Bu dogrultuda 5E 6grenme
modelinin akademik basari lizerinde en fazla fizik dersinde etkili oldugu tespit edilmistir.

3. Ugiincii Alt Probleme iliskin Bulgular

Arastirmada “Fen alanindaki derslerde uygulanan 5E 6Grenme modeli ile ilgili yayinlarin derse yénelik
tutumlan lzerine etki blyiikliikleri arasinda, &grenim diizeyleri (ilkokul, ortaokul, lise, iniversite)
agisindan bir farkhlik var midir?” seklindeki alt problem dogrultusunda, arastirmaya dahil edilen
calismalarin birlestirilmis etki bayukltkleri, varyans ve ¢alisma agirliklari belirlenmis ve bu degerler Tablo
5’te verilmistir.
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Tablo 5.
Olciit Olarak Derse Yénelik Tutumun Alindigi Calismalanin Etki Biiyiiklii§ii Bulgular
Arastirmacilar Yil Etki Biylkliigi p Calisma Agirhiklan
Acish, Turgut, Yalgin, & Glirbiiz 2009 2,547 0,000 3,60
Agish, Turgut 2011 0,893 0,000 5,33
Aktas 2013b 0,815 0,002 5,00
Ayvaci, Yildiz 2015 0,694 0,001 5,57
*Biyikli, Yagcl 2015 1,115 0,000 4,87
Ergin, Unsal, Tan 2006 0,521 0,019 5,43
Guzel a 2016 0,213 0,403 5,10
Guzel b 2016 -0,546 0,035 5,06
Guzel c 2016 1,105 0,000 491
Hirga, Calik, Seven 2011 0,986 0,003 4,39
Ozbudak, Ozkan 2014 0,960 0,000 6,15
Ozsevgeg 2006 0,067 0,779 5,27
Turgut, Giirbiz 2011 0,074 0,822 5,37
Altun Yalgin, Agigh, Turgut 2010 0,023 0,930 5,07
Akar 2005 0,068 0,800 4,97
Ceylan 2008 0,413 0,026 5,79
Ekici 2007 0,637 0,030 4,72
Aydemir 2012 0,630 0,001 5,68
Keskin 2008 0,230 0,492 4,31
Oztiirk 2013 0,697 0,031 4,42
Genel Etki Buyaklugi 0,583

* Tum calismalar arasinda sadece bu galismanin fen bilimleri dersinde yiritilmis olmasi ve analiz sonuglarini etkilememesi
amaciyla analizden gikariimistir.

Ayrica c¢alismada derse yonelik tutum degiskeni icin yayin yanliligi olup olmadiginin belirlenmesi
amaciyla Rosenthal FSN degeri hesaplanmis ve Funnel Plot (Huni grafigi) grafigi incelenmistir.
Hesaplanan ilgili degerler Tablo 6’da ve Sekil 2’de verilmistir.

Funnel Plot of Standard Error by Std diff in means
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Sekil 2: Etki Biiyiikliigi Huni Grafigi
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Tablo 6.
5E Ogrenme Modelinin Ogrencilerin Derse Yénelik Tutumlari Uzerine Etkisini inceleyen 19 Calisma igin
Gergeklestirilen Rosenthal FSN Verileri

Gozlenen ¢aligmalar igin Z-degeri 9,74079
Gozlenen ¢aligsmalar igin p-degeri 0,000000*
Alfa 0.05
Yon 2
Alfa i¢in Z degeri 1,95996
Gozlenen ¢alisma sayisi 19
FSN 451
*p<.05

Tablo 6 incelendiginde meta analiz sonucunda elde edilen p=0,00 istatistiksel anlamlilik degerinin
p>0,05 olabilmesi icin etki blyilklugl degeri sifir olan 451 ¢calismanin yapilmasi gerekmektedir. Rosental
yontemi ile yapilan hesaplamalar sonucunda elde edilen deger 4,30’dur ve bulunan degerin 1’in oldukga
Gzerinde olmasi ve sekil 2 deki grafigin seklinin simetrik yapiya yakin bir yapida dagilmasi nedeniyle meta
analiz sonuglarinin benzer konularda yapilacak birincil arastirmalar karsisinda oldukga direngli oldugu
tespit edilmistir. Yayin yanliigi acasindan degerlendirme vyapildiktan sonra derse yonelik tutum
acisindan; etki biyiikluklerinin 6grenim diizeyine gore degisip degismedigine iliskin analizler yapilmis ve
bulgular Tablo 7’de verilmistir.

Tablo 7.
Derse Yénelik Tutum Acisindan Etki Biiyiikliiklerinin Og§renim Diizeyine Gére Farklar

T o
Degisken Gruplar arasi Homojenlik 0 n ES ES (%95 FI) Standart

Degeri (Qs) Alt Ust Hata (SE)
Ogrenim Diizeyi 76,045 0,000
Ortaokul 11 0,648 0,460 0,836 0,096
Lise 5 0447 0,302 0,593 0,074
Universite 3 0,797 0,488 0,664 0,157

Tablo 7 incelendiginde X? tablosundan %95 anlamlilik diizeyinde 18 serbestlik derecesindeki kritik
deger 28,869 olarak tespit edilmistir. Ogrenim diizeyine gdre, olusturulan gruplar arasindaki homojenlik
degeri (Qg) 76,045 ve p degeri 0,000 olarak bulunmustur. Gruplar arasi homojenlik degerinin kritik
degerden biiylik olmasindan ve p degerinin 0,05’den kigik olmasindan dolayi rastgele etkiler modeli
kullaniimistir. Bu dogrultuda derse yonelik tutum agisindan 6grenim diizeyine gore olusturulan gruplar
arasinda anlamli bir farklilik tespit edilmistir. 5E 6grenme modelinin derse ydénelik tutuma etkisinin
incelendigi calismalarin 6grenim diizeyine gore etki bliytkliklerine bakildiginda, 5E 6grenme modelinin
uygulandigi Universite diizeyindeki arastirmalarin (ES=0,797), lise diizeyindeki arastirmalarin (ES=0,447)
ve ortaokul dizeyindeki arastirmalarin (ES=0,648) orta dizeyde etki blylkligine sahip olduklari
belirlenmistir. Bu baglamda 5E 6grenme modelinin derse yonelik tutum Gzerinde en fazla Universite
diizeyinde, en az ise lise dlizeyinde etkisinin oldugu tespit edilmistir.

4. Dérdiincii Alt Probleme iliskin Bulgular

Arastirmada “Fen alanindaki derslerde uygulanan 5E 6grenme modeli ile ilgili yayinlarin derse yénelik
tutumlar lzerine etki biyliikliikleri arasinda, ders tiirii (fen bilimleri, fizik, kimya, biyoloji) agisindan bir
farklihk var midir?” seklindeki alt problem dogrultusunda, arastirmaya dahil edilen galismalarin
birlestirilmis etki blyuklikleri, varyans ve galisma agirliklari belirlenmis ve bu degerler Tablo 8'de
verilmistir.
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Tablo 8.
Derse Yénelik Tutum Agisindan Etki Biiyiikliiklerinin Ders Tiiriine G6re Farklari

jenli geri ES (%95 CI
Degisken Gruplar arasi Homojenlik Degeri b n ES (% C ) Standart

(Qs) Alt Ust  Hata (SE)
Ders tiirii 76,045 0,000
Biyoloji 2 0921 0,016 1,169 0,126
Fizik 12 0,502 0,355 0,650 0,075
Kimya 5 0411 0,207 0,615 0,104

Tablo 8 incelendiginde X? tablosundan %95 anlamlilik diizeyinde 18 serbestlik derecesindeki kritik
deger 28,869 olarak tespit edilmistir. Ders tiriine gore olusturulan gruplar arasindaki homojenlik degeri
(Qe) 76,045ve p degeri 0,000 olarak bulunmustur. Gruplar arasi homojenlik degerinin, kritik degerden
biylk olmasindan ve p degerinin 0,05’den kii¢clik olmasindan dolayi rastgele etkiler modeli kullanilmistir.
Bu dogrultuda derse yonelik tutum agisindan ders tiriine gore olusturulan gruplar arasinda anlamli bir
farkhhk tespit edilmistir. 5E 6grenme modelinin derse yonelik tutuma etkisinin incelendigi ¢alismalarin
ders tiirline gore etki biyukliklerine bakildiginda; 5E 6grenme modelinin uygulandigi fizik dersindeki
arastirmalarin (ES=0,502) ve kimya dersindeki arastirmalarin (ES=0,411) orta diizeyde etki buytkliglne
sahip olduklari belirlenmistir. Ayrica biyoloji dersindeki arastirmalarin (ES=0,921) ise genis dlizeyde etki
biyuklGgine sahip olduklari tespit edilmistir. Bu dogrultuda 5E 6grenme modelinin derse yonelik tutum
lzerinde en fazla biyoloji dersinde etkili oldugu belirlenmistir.

Tartisma ve Sonug

Arastirmada 5E 6grenme modelinin geleneksel 6gretim yéntemine gore akademik basari tizerindeki
etkisine iliskin 2006-2016 yillari arasinda, nicel verilere sahip, deneysel desende tasarlanmis, fen bilimleri
derslerinde Turkiye’de uygulanmis ve ulusal veya uluslararasi yayinlanmis ya da yayinlanmamis tez
olmak lizere toplam 30 adet g¢alisma birlestirilmistir. Bu arastirma 6ncesi Kozcu-Cakir (2017) tarafindan
gerceklestirilen 5E 6grenme modeli ile ilgili meta analiz galismasinda, 5E 6grenme modelinin geleneksel
o6gretim yontemine gore akademik basari izerine ¢ok genis diizeyde etkili oldugu tespit edilmistir. Ayrica
ilgili calismada rastgele etkiler modeline gore belirlenen ¢alismalarin genel etki blyikluga degeri 1,017
ve 1,518 giiven araliginda ES=1,268 (%95 ClI, SE=0,128) ile Cohen (1988) siniflamasina gbre genis
diizeyde bir etkiye sahip oldugu belirlenmistir (Kozcu Cakir, 2017). Bu baglamda bu arastirmada 5E
6grenme modelinin akademik basari Gizerindeki etkisinin hangi 6grenim dizeyinde (ilkokul, ortaokul,
lise, Universite) ve hangi ders tirinde (fizik, kimya, biyoloji, fen bilimleri) daha etkili oldugu
incelenmistir. Yapilan analizler sonucu, elde edilen veriler 1s1ginda 5E 6grenme modelinin akademik
basari lzerinde en fazla Universite diizeyinde, en az ise ilkokul diizeyinde etkisinin oldugu tespit
edilmistir. 5E 6grenme modelinin akademik basari tzerinde Universite diizeyinde daha fazla etki
blyuklGgline sahip olmasinin sebebi 6grencilerin gelisimsel anlamda daha iyi ve yeterli bilgi birikimine
sahip olmalari ve bu dogrultuda uygulamalarin daha kolay yapilmis olmasi olabilir. Bununla ilgili alan
yazinda yapilmis meta analiz calismalarinda da benzer sonuglar elde edilmistir. Ayaz, Sekerci (2015a) ve
Sarag (2017b) tarafindan gergeklestirilen 5E 6grenme modelinin icinde oldugu yapilandirmaci 6gretim ile
ilgili meta analiz galismalarinda da en yiksek etki blyikliginiin tniversite, en diisik etki blylklGgliniin
ise ilkokul diizeyinde elde edildigi tespit edilmistir. Ayrica Balta ve Sara¢’in (2016) calismalarinda 7E
6grenme modelinin akademik basari (izerinde en vyilksek lise dilizeyinde bir etkisinin oldugu
belirlenmistir. Ancak Sara¢ (2017a) arastirmasinda 5E 6grenme modelinin akademik basari Uzerine
6grenim dlzeyleri agisindan bir farkhligin olmadigini ifade etmesine ragmen, ilkokul ve lise diizeyinde
cok genis etkiye sahip oldugunu vurgulamistir. Yapilan arastirmanin bir diger sonucunda, elde edilen
veriler 1s18inda 5E 6grenme modelinin akademik basari tzerinde en fazla fizik dersinde, en az ise biyoloji
dersinde etkili oldugu tespit edilmistir. Bu dogrultuda benzer sonuglar Ayaz ve Sekerci (2015a)
tarafindan gerceklestirilen ¢alismada da elde edilmistir. Ancak Ural ve Bimen (2016), Sara¢ (2017a)
tarafindan yapilan galismalarda 5E 6grenme modelinin akademik basari lzerine ders tiriinde bir
farklihgin olup olmamasina yonelik en fazla etki buaylkliginiin biyoloji dersinde ve genis dizeyde
oldugunu tespit etmislerdir.
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Arastirmada 5E 0grenme modelinin geleneksel 6gretim ydntemine gore derse yonelik tutum
Uzerindeki etkisine iliskin 2006-2016 yillari arasinda, nicel verilere sahip, deneysel desende tasarlanmis,
fen bilimleri derslerinde Tirkiye’de uygulanmis ve ulusal veya uluslararasi yayinlanmis ya da
yayinlanmamis tez olmak lzere toplam 19 adet ¢alisma birlestirilmistir. Bu arastirma oncesi Kozcu-Cakir
(2017) tarafindan gergeklestirilen 5E 6grenme modeli ile ilgili meta analiz ¢alismasinda, 5E 6grenme
modelinin geleneksel 6gretim yontemine gore derse yonelik tutum Uzerine orta diizeyde etkili oldugu
tespit edilmistir. Ayrica ilgili calismada, rastgele etkiler modeline gére belirlenen galismalarin genel etki
buyuklugi degeri 0,358 ve 0,808 gliven araliginda ES=0,583 (%95 Cl, SE=0,115) ile Cohen (1988)
siniflamasina gore orta diizeyde bir etkiye sahip oldugu belirlenmistir (Kozcu Cakir, 2017). Bu baglamda
bu arastirmada da, 5E 6grenme modelinin derse yonelik tutum Uzerindeki etkisinin hangi 6grenim
diizeyinde (ilkokul, ortaokul, lise, Gniversite) ve hangi ders tirinde (fizik, kimya, biyoloji, fen bilimleri)
daha etkili oldugu incelenmistir. Yapilan analizler sonucu, elde edilen veriler 1siginda 5E 6grenme
modelinin derse yonelik tutum lzerinde en fazla Gniversite diizeyinde, en az ise lise dlizeyinde etkisinin
oldugu tespit edilmistir. 5E 6grenme modelinin derse yonelik tutum Gzerinde Universite diizeyinde daha
fazla etki buyukligine sahip olmasinin sebebi olarak tniversiteye fen alanini tercih ederek gelmeleri ve
ogrencilerin fen alanina yonelik olumlu tutumlara sahip olmalarindan kaynaklandigi séylenebilir. Bu
dogrultuda Ayaz (2015) tarafindan gergeklestirilen galismada da benzer sonuglar elde edilmistir. Yapilan
arastirmanin bir diger sonucunda ise, elde edilen veriler 1siginda 5E 6grenme modelinin derse yonelik
tutum Gzerinde en fazla biyoloji dersinde, en az ise kimya dersinde etkili oldugu tespit edilmistir.
Bununla ilgili Ayaz (2015) tarafindan yapilan c¢alismada 5E 6grenme modelinin tutum Uzerindeki
etkisinde ders tirine gore bir farklihgin olmamasina ragmen, etki bayikliklerinin ders tlrline gore
farklilik gosterdigi tespit edilmistir.

Ozetle 5E 6grenme modelinin geleneksel dgretim ydntemine gére dgrencilerin akademik basari ve
derse yonelik tutumlari Gzerine daha etkili oldugu (Kozcu Cakir, 2017) ve yapilan bu arastirmada da bu
etkinin hem akademik basari hem de derse yénelik tutum agisindan 6grenim diizeyi ve ders tiirline gore
farkhlastigi belirlenmistir. Bu baglamda arastirma sonuglari dogrultusunda asagidaki durumlar
onerilmektedir.

» Bu calismada 5E 6grenme modelinin 6grencilerin tutumlari (izerine etkisinin orta dizeyde bir
etkisinin oldugu tespit edilmistir. Yapilan diger ¢alismalarda, klgiik dizeyde (Ayaz, 2015) ve orta
diizeyde (Anil & Batdi, 2015; Ayaz & Sekerci, 2015b; Sarag, 2017a; Ural & Bimen, 2016) bir
etkiye sahip oldugu tespit edilmistir. Bu sonuglar dogrultusunda bu etkinin artirilabilmesi igin
neler yapilmasi gerektigi arastirilabilir.

» 5E 6grenme modeli ile ilgili yayinlarin etki bliytklikleri arasinda, 6grencilerin ders tlriine gore
basarilarinda anlamli bir farkhlik oldugu tespit edilmistir. Diger ders tirlerinde de etkililigin
arttirllmasina yonelik nelerin yapilabilecegine dair uygulama érnekleri gelistirilebilir.

» 5E 6grenme modeli ile ilgili yayinlarin etki byuklikleri arasinda, 6grencilerin 6grenim diizeyine
gore basarilarinda anlamli bir farkhlik oldugu tespit edilmistir. Ogrenim dizeyi dikkate
alindiginda en duslk etkiye sahip olan ilkokul diizeyindeki bu diislisiin sebepleri arastirilabilir.

» 5E 6grenme modelinin 6grencilerin akademik basarilari Gzerine etkisinin ¢ok genis duzeyde
etkisi oldugu tespit edilmistir. Yapilan diger calismalarda; Anil, Batdi (2015), Sara¢ (2017a), Ural,
Bimen (2016) ve Ayaz, Sekerci (2015b) cok genis diizeyde bir etkiye sahip oldugu tespit
edilmistir. Bu baglamda 5E 6grenme modelinin fen ile ilgili derslerde uygulanmasina yonelik
o6gretmenler tesvik edilebilir ve uygulama sikintilarinin giderilmesi icin konu hakkinda gerekli
hizmet i¢i uygulamalar verilebilir.

» 5E 6grenme modeli ile ilgili yayinlarin etki blytklikleri arasinda, 6grencilerin ders tiirline gére
derse yonelik tutumlarinda anlamli bir farkhlik oldugu tespit edilmistir. Diger ders tirlerinde de
etkililigin arttirlimasina yonelik nelerin yapilabilecegine dair uygulama 6rnekleri gelistirilebilir.
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» 5E o6grenme modeli ile ilgili yayinlarin etki buyklikleri arasinda, 06grencilerin 6grenim
diizeylerine gore derse yonelik tutumlarinda anlamh bir farklilik oldugu tespit edilmis ve genel
anlamda bakildiginda etki degerlerinin ¢ok yiiksek olmadigi gorilmistiir. Ogrenim dizeyi
dikkate alindiginda etki degerinin nasil daha iyi olabilecegi arastirilabilir.
»  5E 6gretim modelinin etkili olmasindan dolayi 6gretim programlarinda daha ¢ok yer verilebilir.
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