Vol: 46 No: 2 Sayfa: 603-638

www.cufej.com

% Cukurova Universitesi Egitim Fakdiltesi Dergisi

A Meta-Analysis Study On The Effect Of Computer-Aided Teaching On
The Academic Success Of Primary School Students

Ozcan PALAVAN ", Bilal SUNGUR ®

®European University of Lefke, Education Faculty, Lefke /North Cyprus
® Gaziantep/Turkey CrossMark

Article Info Abstract

The quantity of research on the academic success of students has been increasing

DOI: 10.14812/cuefd. 298355 thanks to recent developments in computer-based software. In this study, the 1360

research studies that were conducted in the years 2002 through 2014 were analyzed.
60 studies with numeric values that were chosen from master’s degree and doctorate
degree theses were included in the study and combined with meta-analysis methods.
Individual studies included in meta-analysis were combined and the structure was

seen as heterogeneous. Because of this result, the effect size was calculated by using a

Keywords: random effects model. Results of the study emphasized that the effect size of
Computer-aided teaching, computer-aided teaching on the academic success of primary school students is E++=
Computer-based education, 1,162. This value was determined to have a larger impact according to Cohen’s D and
Meta-analysis Hedges G.

Bilgisayar Destekli Ogretimin ilkdgretim Ogrencilerinin Akademik
Basarisina Etkisi Uzerine Meta Analiz Calismasi

Makale Bilgisi 0z

DOI: 10.14812/cuefd.298355 .Bllglsayar destekli 6gretimin Ogrencilerin akadem.lk basa?rll.arl Uzerine olan etkisini
inceleyen arastirma sayisi, son zamanlarda gelisen bilgisayar tabanl yazilimlar

sayesinde her gegen gin artarak sirmektedir. Calismada, 2002 ile 2014 yillari arasinda
yapilmig 1360 arastirma incelenmistir. Ylksek lisans ve doktora tezleri arasindan,
belirlenen sayisal verilere sahip 60 adet arastirma calismaya dahil edilmis ve meta
analiz yontemiyle birlestirilmistir. Meta analize dahil edilen bireysel ¢alismalar

birlestirilmis ve yapinin heterojen oldugu goérilmustir. Bundan dolayi, genel etki

Anahtar Kelimeler: buyuklugl rastgele etkiler modeli kullanilarak hesaplanmistir. Elde edilen bulgular
Bilgisayar destekli 6gretim, neticesinde,  bilgisayar destekli &gretimin ilkogretim ogrencilerinin akademik
Bilgisayar temelli egitim, basarisina olan etki biiyiikliigii d= 1,162 olarak bulunmustur. Bu deger, Cohen’s d ve
Meta-analiz Hedges’s g ‘ ye gore ¢ok genis diizeyde etkiye sahip oldugu gorilmustur.

Introduction

Computer has begun to be used effectively in the whole world after 1980s. With the use of computer
combined with other technological devices, the development of new models in teaching has become
inevitable. Today, the necessity of using computer in teaching environments is accepted by everyone. In
addition, the instruction method which is realized by using the software and web technology of our day,
has provided students great ease and permanence in understanding lesson subjects (Simsek, 2002).
Computers fill a significant gap in many areas traditional education tools are insufficient (Askar, 1991).
The contributions of computer to education has been attempted to be measured numerically. In studies
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conducted to research the effect of computer-aided teaching on academic success of students, in
general it is seen that computer-aided teaching has positive effects on the student’s success (Chang,
2002).

In computer-aided teaching, students can advance according to their completely independent
learning speed and capacity; they can reach information easily through web technology and they can
answer tests and exercises about the lesson subjects (Aksar, 1991). What is meant by computer-aided
teaching is lesson software, education package programs, lesson presentation software, electronic table
preparation software and the current interactive web technology. Interaction is data base in various
areas such as online exams, instructive animation or games, video conference and library, dictionary and
electronic book.

Computer fills a very important gap in many areas traditional teaching tools are insufficient. Many
tasks which are difficult or impossible to realize in classical instruction environments can easily be done
with computers. Computers can do the functions of many visual and audial tools alone (Aksar, 1991).
The contributions of computer to education have been attempted to be represented numerically with
scientific experiments. In researches conducted to examine the effects of computer-aided education on
students’ academic success, computer-aided teaching has been found to influence students’ success
positively in general (Chang, 2002).

Due to these advantages, computers have begun to be used extensively in the field of education in
developed countries of the world. The education method based on computer is called “Computer-aided
Education” (CAE). Computer-aided education has been defined as “the kind of education prepared by
taking into consideration various responses students can show in front of computer by interacting with
lesson software, and the implementation and research environment of this problem. Computer-aided
education is based on computer’s being in the teaching process not as an alternative to teacher, but as a
tool supplementing and strengthening the system” (Demirel, 2003).

When studies conducted on computer-aided education are examined, it was found that these
studies generally focused on subjects such as “student attitude”, “student success” and “permanence of
knowledge”. Various results were found as a result of the studies conducted. However, there are very
few studies conducted on the effect size of computer-aided education. The main purpose of the study is
to find out the effect size of computer-aided education with meta analysis method. Data from 60 studies
were used to research this effect and answers were sought to the question “does computer-aided
education have a positive effect on the academic success of primary education students when compared
with classical teaching method?”

Sub- Problems

The study also tried to answer the following questions.
I.Do computer-aided education methods used have a positive effect on students’ academic success?
Il.LAre there differences between the effect sizes of computer-aided teaching according to the years
the studies were conducted?
Ill.Are there differences between the effect sizes of computer-aided teaching according to the lessons
the research data were collected from?

Significance of the study

Few numbers of samples in studies conducted within the context of computer-aided teaching
method and the fact that these studies are disconnected causes not being able to create enough
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solutions for problems and studies are discontinued by stating that more studies should be conducted
(Ozcan, 2008). Due to such reasons, more extensive and detailed studies are needed on the efficiency of
computer-aided teaching. When the subject is discussed extensively as social sciences, extensive and
reliable studies are needed to interpret the existing information and to pave the way for new studies
(Ayaz, Sekerci, 2015: 28) because no study alone is perfect in reaching a truth that can be generalized
(Kavale, 2001). Thus, we come across the meta-analysis method. According to Dinger (2014: 4), meta-
analysis is:

“grouping similar empirical studies conducted on a specific subject or field within specific
criteria and analyzing quantitative findings about these researches by putting the findings
together.”

Based on this definition, information is put together and summarized objectively and systematically
and this gives way to new studies (Kavale, 2001). Thus, this study which summarizes the state of studies
conducted about computer-aided education is important in terms of summarizing the current situation
with the findings it presents and in terms of paving the way for new studies.

Purpose of the Study

The main purpose of the study is to show the effect of computer-aided teaching on the academic
success of primary education students when compared with traditional teaching method by putting
together the findings of individual studies conducted previously. Meta-analysis can give important
information such as whether the results of previous individual studies were by chance. As the sample
size increases, the significance level of the study will also increase.

Method

This study was conducted through meta-analysis method. There are hundreds of computer-aided or
computer-based studies conducted nationally. Meta-analysis method was used to put these studies
together, to reassess the findings and results of previous studies, to find out the heterogeneity in the
studies, to find out the inconsistencies in literature, to explain the reasons and to give way to new
studies in the light of the results obtained and the analyses were conducted with “random effects”
model. Meta-analysis is the reinterpretation of the results of a great number of independent studies
conducted on a specified subject (Durlak, 1995). The core of meta-analysis and the most important
factor used with this method is “effect size”. It was developed by Cohen in 1988 and it was interpreted
as the incidence of a phenomenon in the society. Different effect sizes of studies are standardized by
using indices (Topgu, 2009). Effect size is calculated depending on,

e Averages
e Ratios
e Correlation.
The criteria used by Cohen (1992) in classifying effect size are shown below.

0,20 _ 0,50 = small effect size,
¢ 0,50 _ 0,80 = moderate effect size,
e Above 0,80 = large effect size.
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Validity and Reliability in Meta-analysis

The processes of choosing the studies, conducting the analysis and interpreting the findings should
be carried out very carefully. With this care, it is possible to reach more reliable and valid results
(Carkungoz, 2010).

The validity of meta-analysis depends on the validity of the studies included. The validity of meta-
analysis studies which are conducted by using unsuitable variables will be low (Basol and Johanson,
2009). For the reliability of a meta-analysis, the effect size of each study should be calculated and these
values should be recorded in the “content of the study” (Wolf, 1986 ). Internal consistency of the
analysis depends on the internal consistency of the studies collected and if the study is not analyzed
with a suitable method, the results should be examined with suspicion. Statistical methods to be used
should be performed via the independent premises of the findings (DeCoster, 2004).

Data Collection

In order to reach all the published or unpublished data about the subject of the research, master’s
and doctorate theses conducted in Turkey were assessed within this context and the statistically
suitable ones were included. The key words used in the study were “computer based learning”,
“Computer assisted teaching”, “e learning”, and “Computer based training”. The most important factor
which determines the external validity of studies is to what extent the studies researched represent the
universe. A qualitative meta-analysis should cover all the subjects researched. Within this context, in
order to understand whether the studies included in the meta-analysis represent the universe in the

best way, assessments can be made with the following information (Robinson, Lloyd and Rowe, 2008) :

e The studies should be extensive.

e They should also be narrow enough to support the intended theoretical results.

e Theoretical borders of meta-analyses should be significant.

e For a qualitative meta-analysis, literature should be completely reviewed.

e The review should also include other disciplines.

¢ In addition to theses, articles, reports and general review data, unpublished studies should also
be included in meta-analyses.

¢ The studies which were not included should be asserted and explanations should be made.

e The study should be tested for homogeneity.

e [t should guide the future studies and present suggestions.

Inclusion and Exclusion Criteria

For a study to be included in meta-analysis, it should include the necessary data to be analyzed
within the specified limitations (Ozcan, 2008). In addition, the selection criteria of studies used in our
meta-analysis research are the following:

e Master’s and doctorate theses conducted in Turkey in the field of computer-aided teaching
e Having been conducted between 2002 and 2015

¢ Including experiment and control groups

e Having sample size, standard deviation and arithmetic mean

e Being limited to primary school, secondary school and pre-school

The purpose, the subject, types and scales were assessed and coded. Within this context, 1360
studies were reached. 1300 studies which did not have numerical data such as sample size, standard
deviation and arithmetic mean were not included in the analysis. The reason for not including these
studies can be explained as the related study’s not having the required statistical data and not having
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the required limitations. A great number of studies were excluded for lacking experimental study. Since
some of the studies were both an article and a thesis, the theses were used as base and included in the
meta-analysis.

Studies conducted abroad were not included due to some of the different characteristics they would
have. These differences can be summarized as having excessive technological facilities, more durable
and faster internet infrastructure, too much course content as regards groups, and different and various
teaching methods. When these different situations are taken into consideration, the data obtained will
influence total effect size with a much bigger size and this can give misleading information about the
universe within the limitation of the study.

Conducting the Analysis and Selecting the Model

In meta-analysis, the effect sizes of studies included in the research in the step of analysis are
calculated. Effect size is regarded as the basis of meta-analysis studies and it expresses the incidence of
a case in society. In order to put together the results of researches included in the meta-analysis, fixed
effect model and random effect model are used (Dagyar, 2014:47). Fixed effect model is based on the
assumption that all of the studies collected within the context of meta-analysis share similar effect sizes
(Borenstein et al., 2009). Since this assumption is not possible most of the time, random effect model,
which predicts an assessment by taking into consideration the changes between studies and also the
changes within studies, is used more in meta-analysis studies (Sutton, Abrams, Jones, Sheldon & Song,
2000). The purpose here is not to predict the effect size, but to predict the average of the distributions.
In random effect model, the effects of studies with large and small samples are balanced. This model
gives a more extensive confidence interval when compared with the fixed effect model. In random
effect model, when homogeneity is not met, the studies at extreme points are excluded and the data
should be analyzed again (Field, 2001, p. 162).

Coding of the study

Following the literature review, the studies which have suitable data should be coded. Related data
are given under two headings as in Table 1.

Table 1.
Coding the studies
Study Identity Study Data
Study code Study code
Production year Type of school
Author Level of education
University (City) Lesson in which CAE is given
Sample factor Developing the scale
Type of study Validity-reliability
Data collection place Study output
Access Averages of the study groups

Standard deviation of the study groups
Sample size of the study groups

Since the effect of computer-aided teaching on students’ success was examined in this study, meta-
analysis method was used. Within this context, the data obtained from experimental and control groups
following a specific implementation period were processed. In the data analysis of the study, Hedges’ g
formula was used to calculate the effect size. When Cohen’ s d coefficient is calculated in studies with
small samples, some deviations are seen. The existing coefficient after these deviations are entered with
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a correction called Hedges’ g coefficient (Borenstein et al. 2009 ). The sample size and d value of each
study are combined. The confidence interval of the calculated average effect size was found as 95%. In
meta-analysis method, “Comprehensive Meta Analysis (CMA 2.2) ” computer program was used for the
analysis of data.

Data Analysis

Descriptive analysis was conducted in the study and in the second part experimental meta-analysis
method was used. Hedges’ g formula was used to calculate the effect size. The studies included in the
analysis have experimental and control groups. In the second part of the study, meta-analysis method
was used in the light of data such as arithmetic mean, standard deviation and sample size obtained from
the experimental studies were used with the method developed by Hedges, effect sizes of the studies
were found and with the help of CMA 2.2 program, first homogeneity test was conducted. In cases when
homogeneity is met in the meta-analysis method, “fixed effect” model is used. After the test, it was
found that homogeneity was not met (p<0.05) and the construct was found to be heterogeneous. Thus,
the analyses were conducted by using “random effect” model. In the study, significance level was
chosen as 0.05 for statistical calculations.

A great number of models can be used while putting together the research data included in the
meta-analysis method. However, the model should be suitable for the statistical construct and finding
type of the data put in the research. Within this context, the studies for the calculation of effect size can
be grouped in three according to the data obtained from the study (Cohen, 1998).

I Studies in which sample sizes of experimental and control groups are given and averages
and standard deviations are calculated as a result of the tests conducted with studies
which have experimental and control groups,

Il Studies in which the calculated data of experimental and control groups are given as
categorical variable (2X2),

Il Studies in which correlation coefficient is given in findings.

As a result of the analyses conducted with arithmetic means, standard deviations, sample numbers,
t, F, r values, or Mann Whitney U value in studies the criteria of which are suitable to be included in
meta-analysis studies, the formulas used for the calculation of Hedges’ d effect size, standard error and
variance values are given below.

K- X |

Hedges'd = S

3
4N+ N, —2)—1

J=1

(Ng — 1)Sg* + (N; — 1)S.2

= T WD+ e—D

In addition to statistical calculation of a qualified meta-analysis, an effective interpretation should
also be provided according to the results obtained. Starting from this point of view, the whole study was
summarized and compared with information in the literature in the results section. In the last section,
suggestions were made for subsequent similar or close studies.
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Results
In this section of the study, descriptive analyses of the studies found were made and following this,
the data were brought together by using meta-analysis method.
Descriptive Analyses of the Studies

The data of the study are given below in frequency and percentages. Table 2 shows the distribution
of the studies used in terms of their years of production.

Table 2.

Distribution of the studies in terms of their years of production
Year f %
2002 1 1,7
2003 1 1,7
2004 4 6,7
2005 2 3,3
2006 13 21,7
2007 6 10
2008 10 16,7
2009 5 8,3
2010 5 8,3
2011 6 10
2012 3 5
2013 3 5
2014 1 1,7
Total 60 100

When the first table about the findings was examined, it was found that 8 studies had been
conducted until 2006. However, after this date, there is an intense increase in studies conducted on
computer-aided teaching and the studies conducted between 2006 and 2011 form the three fourths
(75%) of the studies. Although there was a decrease in the following years, it can be seen from the table
that recently there is an increase in the studies conducted about the subject. Table 3 gives the type of
studies included in the study.

Table 3.

Distribution of studies according to their types
Publication f %
Master Thesis 53 88,3
PhD Thesis 7 11,7
Total 60 100

When the distributions of studies were examined according to their types, the type of studies with
the highest number were master’s theses (88,3%).7 (11,7%) doctoral theses were included in the study.
Table 4 gives the distribution of lessons the studies were experimentally collected from.
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Table 4.

The lessons data were applied on
Courses f %
Science and Technology 24 40
Math 22 36,7
Social Studies 7 11,7
Visual Arts 2 3,3
Picture 1 1,7
Reading 1 1,7
Chess 1 1,7
Turkish 1 1,7
The History Of Revolution 1 1,7
Total 60 100

When Table 4 is examined, the lessons from which data were collected with experimental researches
can be seen. The highest numbers of experimental studies were conducted on Science and Technology
(24) and mathematics (22). The data were collected from social sciences lesson with 7 studies and from
visual arts lesson with 2 studies. It was found that 1 study each was conducted from 5 lessons. Table 5
gives the types of schools the study was conducted in.

Table 5.
Distribution of the school types the study was conducted in
School f %
Public 55 91,7
Private 5 8,3
Total 60 100

When Table 5 is examined, it is found that a great majority of the studies had been conducted in
primary education schools of MEB (91,7%) and in 5 private primary schools.

Meta-analyses of the study

In this section of the study, the data in the results of the studies were taken with meta-analysis
method and calculated with CMA 2.2 statistical program which was updated in 2014. The associations
between the data about computer-aided teaching are presented in tables. Negative size effect or
negative general effect in studies is generally interpreted that there is no effect. This interpretation can
cause reaching wrong conclusions. Negative effect coefficient means that the application group or the
state chosen as primary in the comparison group showed an adverse effect. It is very natural to find such
a solution. However, getting a negative result in individual studies can require making sure that the
control and experimental groups or pre-scores and post-scores are correctly analyzed.

Effect size results of the studies included in the study
Arithmetic means (X), standard deviations (S) and sample numbers (N) of the studies included in our

study were analyzed and effect size of each study was found. Individual findings are shown in Table 6 as
increasing with age.
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Table 6.
Effect Size (ES) findings of the studies included in our study
Study Hedge's  Stand Variance Lower - Upper Z-Value p-Value
Eff. (ES) Error Limit Limit
Aktiimen, 2002 0,350 0,281 0,079 -0,200 0,900 1,248 0,212
Tabuk, 2003 0,751 0,242 0,058 0,278 1,224 3,110 0,002
Cubuk, 2004 0,771 0,265 0,070 0,252 1,290 2,910 0,004
Hanger, 2004 1,946 0,316 0,100 1,326 2,565 6,160 0,000
0Oz, 2004 1,309 0,343 0,117 0,638 1,981 3,820 0,000
Taskin, 2004 0,484 0,255 0,065 -0,015 0,983 1,900 0,057
Kara, 2005 1,312 0,421 0,177 0,487 2,138 3,116 0,002
Obut, 2005 1,633 0,274 0,075 1,097 2,170 5,967 0,000
Akpinar, 2006 A 1,427 0,275 0,076 0,888 1,967 5,185 0,000
Akpinar, 2006 B 1,131 0,280 0,078 0,583 1,679 4,044 0,000
Atam, 2006 0,690 0,240 0,058 0,220 1,161 2,875 0,004
Dasdemir, 2006 0,764 0,276 0,076 0,223 1,305 2,767 0,006
Demirel, 2006 0,706 0,242 0,059 0,232 1,181 2,917 0,004
Efendioglu, 2006 0,813 0,234 0,055 0,355 1,271 3,481 0,001
Hiclptan, 2006 0,825 0,164 0,027 0,504 1,146 5,034 0,000
Karaoglu, 2006 2,806 0,345 0,119 2,130 3,481 8,139 0,000
Kurt, 2006 3,180 0,358 0,128 2,478 3,882 8,884 0,000
Kus, 2006 0,712 0,258 0,066 0,207 1,217 2,764 0,006
Olgun, 2006 0,571 0,170 0,029 0,237 0,905 3,352 0,001
Tutaysakgir, 2006 1,568 0,292 0,085 0,995 2,141 5,364 0,000
Zaman, 2006 3,781 0,597 0,356 2,611 4,951 6,335 0,000
Gokctil, 2007 1,072 0,329 0,108 0,427 1,717 3,256 0,001
Kahraman, 2007 0,884 0,132 0,017 0,626 1,143 6,700 0,000
Kahvecioglu, 2007 1,402 0,248 0,061 0,917 1,887 5,661 0,000
Kaplan, 2007 1,086 0,316 0,100 0,466 1,706 3,435 0,001
Orhan, 2007 1,202 0,471 0,221 0,279 2,124 2,554 0,011
Takunyaci, 2007 0,476 0,237 0,056 0,013 0,940 2,014 0,044
Gagiran, 2008 0,994 0,271 0,073 0,464 1,524 3,675 0,000
Dél, 2008 -0,393 0,293 0,086 -0,967 0,180 -1,343 0,179
Karaduman, 2008 1,528 0,277 0,077 0,986 2,070 5,525 0,000
Karakus, 2008 0,668 0,215 0,046 0,247 1,089 3,108 0,002
Kaya, 2008 0,923 0,327 0,107 0,283 1,564 2,826 0,005
Oguz, 2008 0,904 0,272 0,074 0,371 1,438 3,320 0,001
Pilli, 2008 0,746 0,276 0,076 0,206 1,286 2,708 0,007
Tankut, 2008 1,912 0,377 0,142 1,174 2,650 5,078 0,000
Tavukcu, 2008 0,769 0,182 0,033 0,412 1,126 4,219 0,000
Yigit, 2008 0,038 0,296 0,088 -0,542 0,618 0,128 0,898
Alkan, 2009 1,193 0,334 0,111 0,539 1,847 3,577 0,000
Dervis, 2009 0,987 0,201 0,040 0,594 1,380 4,918 0,000
Erdogan, 2009 0,337 0,260 0,068 -0,172 0,846 1,297 0,195
Karademir, 2009 1,500 0,219 0,048 1,072 1,929 6,861 0,000
Yildiz, 2009 0,788 0,301 0,091 0,198 1,378 2,616 0,009
Hangdl, 2010 0,643 0,278 0,077 0,098 1,189 2,312 0,021
Helvaci, 2010 2,194 0,309 0,096 1,587 2,800 7,091 0,000
Ozkok, 2010 4,760 0,541 0,293 3,700 5,820 8,802 0,000
Sen, 2010 -0,335 0,329 0,108 -0,979 0,310 -1,017 0,309
Zobar, 2010 0,357 0,275 0,076 -0,183 0,897 1,296 0,195
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Aydost, 2011
icel, 2011
Kesicioglu, 2011
Oztirk, 2011
Oztirk, 2011
Tayan, 2011
Kol, 2012

Ozer, 2012
Uzunkoca, 2012
Balkan, 2013
Gengoglu, 2013
Uzun, 2013
Sari, 2014

2,124
1,041
2,916
12,529
0,561
2,347
3,934
0,671
0,739
0,711
-0,855
0,468
0,590

0,334
0,331
0,518
1,368
0,260
0,341
0,440
0,298
0,264
0,333
0,372
0,345
0,333

0,112
0,110
0,268
1,872
0,068
0,117
0,194
0,089
0,070
0,111
0,138
0,119
0,111

1,469
0,392
1,901
9,848
0,051
1,678
3,071
0,087
0,223
0,058
-1,585
-0,208
-0,064

2,779
1,690
3,930
15,210
1,070
3,017
4,797
1,255
1,256
1,364
-0,126
1,144
1,243

6,354 0,000
3,145 0,002
5,633 0,000
9,158 0,000
2,157 0,031
6,873 0,000
8,934 0,000
2,250 0,024
2,804 0,005
2,135 0,033
-2,299 0,022
1,358 0,175
1,769 0,077

In Table 6, the effect size of each study that will constitute a basis to tables calculated by meta-
analysis method were calculated according to Hedges’ g by using arithmetic means, standard deviations
and sample sizes and confidence interval of 95%. Table 7 shows the distribution of studies according to
the direction of effect size.

Table 7.
Distributions of studies according to the direction of effect size
Direction of EB f %
+ Pozitive 57 %95
- Negative 3 %5
Zero (0) 0 %0
Total 60 %100

When Table 7 is examined, it can be seen that 57 studies (95%) had positive effects in terms of effect
size. The present study examined the average effect size between computer-assisted teaching and
classical teaching with meta-analysis method. The result that this positive effect was a very big value

shows that the result was in favor of computer-assisted teaching

(Wolf, 1986; Lipsey, M. W., & Wilson, D. B., 2001).

Table 8 gives effect size frequency table formed within the context of Cohen (1977)’s effect size
classification as 0,20_0,50 = small effect, 0,50_0,80 moderate effect and above 0,80=large effect.

Table 8.

Frequency Distribution of Cohen Classification
EB Level f %
Small 10 %16,7
Middle 15 %25
Wide 35 %58,3
Total 60 %100

Table 8 shows that the largest effect size group was large scaled with 35 studies (58,3%) according to
Cohen (1977)’s effect size classification. Figure 1 shows effect size distribution graphically.
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Funnel Plot of Precision by Hedges's g

Precision (1/Std Err)

Hedges's g

Figure 1: Funnel chart of Effect Sizes according to Hedges’ g (Hedges d)

In Figure 1, we can see the state of frequency distribution and the area it centers with effect size
graph created by using meta-analysis program CMA 2.2. Individual studies are expected to be within
these gradient lines. When almost all of the individual studies are not within these specified gradient
lines, the study can be said to have a heterogeneous structure. For the state of homogeneity or
heterogeneity, Q — value or p value should be considered (Dinger, 2014). In the graph, we can say that
large scale effect size is represented with more frequency according to Cohen’s (1977) classification.

Homogeneous Distribution Values according to the effect model of the studies

Homogeneous distribution values of the studies included in the meta-analysis according to fixed and
random effect models, average effect sizes of the studies (E ++), df,p and heterogeneity values are given
in Table 12. In the table, “Q” value under the heading of heterogeneity values was calculated as
402,355. When this value df(Q) = 59 is considered in terms of Chi-square table, it can be seen that it is
above the critical value. As a result of these calculations, it can be said that we have a heterogeneous
construct (Borenstein et al., 2009). We can also find this with p value. The calculated p value is “0,000”
and p<0,05 and this shows that we have a heterogeneous construct. Table 9 gives effect sizes of fixed
and random effects model and heterogeneity values.

Table 9.
Effect sizes and heterogeneity values of fixed and random effects model
Model N (Eff:cJ{JrSize) y4 p Heterogeneity
Fixed
Effects 60 1,026 29 0,000 Q- Degeri  df(Q) P I-Squared
Model
Random
Affects
Model 60 1,162 12,2 0,000 402,355 59 0,000 85,336

Since our study had a heterogeneous construct, random effects model was used and suitable
analyses were made. In Table 9, as a result of combining the effect sizes of the studies, general effect
size value of the random effects model was calculated as E++= 1,162. According to Cohen (1997)’s
classification criteria (E++>1.10), effect size value was found to be within a very wide interval. A p value
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smaller than 0,05 significance value shows a significant difference between the groups. That is, there is a
significant difference between traditional teaching method and computer-aided teaching in schools.

Effect sizes of computer-aided teaching in terms of the years the studies were conducted in

Since there was only one study in each of the years 2002, 2003 and 2014, effect sizes were not
combined. The studies conducted within ten years, including 2004 and 2013, were combined in groups

and presented in Table 10.

Table 10.

Distribution of combined effect sizes of computer-aided teaching in terms of the years the studies were

conducted in

Year N Effect Size Stand Error Variance Lower Limit Upper Limit Z-Value p-Value
2004 4 1,125 0,330 0,109 0,479 1,771 3,414 0,001
2005 2 1,566 0,234 0,055 1,109 2,024 6,707 0,000
2006 13 1,432 0,206 0,043 1,028 1,837 6,939 0,000
2007 6 0,983 0,138 0,019 0,713 1,253 7,146 0,000
2008 10 0,798 0,179 0,032 0,447 1,148 4,462 0,000
2009 5 1,035 0,204 0,041 0,636 1,434 5,084 0,000
2010 5 1,574 0,695 0,483 0,212 2,936 2,265 0,024
2011 6 1,886 0,393 0,154 1,117 2,656 4,804 0,000
2012 3 1,771 0,898 0,806 0,012 3,530 1,973 0,048
2013 3 0,122 0,485 0,235 -0,828 1,072 0,251 0,802
Total 57 1,112 0,076 0,006 0,963 1,261 14,643 0,000

Table 10 shows the effect sizes and combined effect size of 10 years of computer-aided teaching on
academic success (ES(effect size)=1,112). The differences between years can be said to occur as a result
of new researches in the field of computer and the increasing course software. With the increasing use
of computer as a model in education, it can be seen that effect sizes tended to increase starting from
2010. The highest numbers of studies were conducted in 2006 with 13 studies and in 2008 with 10
studies. The smallest effect belonged to 2013 (0,122 ; p=0,802;p>0,05). Table 11 shows the
heterogeneity tests of study years.

Table 11.
Heterogeneity tests of the studies in terms of years

Heterogeneity

Total between

QB-Degeri

19,347

df (Q)

9

P-Degeri
0,022

In order to see whether there is significant difference between the years of studies, we should look
at Total between in Table 11. This value shows how much of the total variance the study can explain in
terms of years. Since the p value on total between line is smaller than 0,05 (Tb=0,022; p<0,05), it can be
said that the studies show significant differences in terms of years (Hartung, Knapp and Sinha, 2008).
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Effect sizes in terms of the field the study was conducted in

Table 12.

Effect sizes in terms of the fields the studies were conducted in
Course N Effect Size Stand Varianc Lower Upper Z-Value p-Value

Error e Limit Limit

Science and 24 1,388 0,135 0,018 1,123 1,652 10,284 0,000
Technology
Visual Arts 2 0,515 0,908 0,824 -1,264 2,294 0,567 0,571
Math 22 1,041 0,186 0,035 0,677 1,405 5,603 0,000
Social Studies 7 1,008 0,166 0,028 0,683 1,333 6,075 0,000
Total 55 1,183 0,091 0,008 1,005 1,360 13,032 0,000

In Table 12, a total of 55 studies can be seen from the four fields computer-aided teaching is applied
in. Effect sizes and combined effect sizes are seen as E(..,)= 1,183. Science and technology lesson is the
most studied (24) lesson and it also has the highest effect size (1,388). This result shows that teaching
science and technology lesson with computer-aided teaching makes a positive contribution to students’
academic success. Science and technology lesson is followed by mathematics lesson with 22 studies and
an effect size of 1,041. Visual arts lesson was found to have the lowest effect (ES = -1,264). This result
was found to occur due to the number of total samples. High level (ES = 2,284) of the same lesson was
found to be higher than the other lessons. This result occurs due to very low sample number of the
study. Table 13 presents heterogeneity test of the study calculated according to lesson type sub-group.

Table 13.
Heterogeneity tests of the studies in terms of lessons

Q-value df (Q) p-value
Total between 5,539 3 0,209

Since p value was greater than 0,05 (p = 0,209; p>0,05), it can be said that the results do not differ
significantly in terms of lesson type (Hartung, Knapp and Sinha, 2008). According to this result, no
difference is found according to the lesson type computer-aided teaching is applied.

Predisposition of the studies included in the meta-analysis in sampling the average effect size

One of the greatest problems of meta-analysis method is bias. This results from the predisposition of
the studies included in the study (Hunter J, Schmidt F., 2004 ; Orwin F.G., 1983). In order to resolve the
hesitations, researchers calculate how many studies are needed to make the effect size zero. This is
called fail-safe number. There has to be 3234 non-significant studies to invalidate our meta-analysis
results collected from 60 studies through classical method. With Orvin, which is another method,
104864 studies contrary to the results of our study should be added to make our study invalid. The value
of E++= 1,162, which is calculated according to the effect size random effects model obtained as a result
of the meta-analysis of 60 studies, is found to be very high.

Discussion, Conclusion and Suggestions

This section presents the discussion of the study under two headings depending on the descriptive
and meta-analysis results of the study.
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Discussion of Descriptive Analysis Results

Especially after the year 2006, computer-aided teaching studies in education have been among
intensively researched subjects. One of the leading products of the teaching process is academic
success. Different techniques are used to increase the academic success and to make it more effective.
In our study which was prepared with meta-analysis method, experimental studies were combined to
examine the effects of computer-aided teaching on the academic success of primary education students
and the effect sizes of these studies on academic success were found.

In order to examine the effect of computer-aided teaching method on academic success,
experimental studies conducted between the years 2000 and 2014 were examined. Within this context,
946 master’s and doctoral theses and 414 articles and reports were found. 60 of these studies, which
had experimental and control groups, were included in the analysis. Another inclusion criterion was to
have sufficient amount of numerical data. These data were groups’ arithmetic means, standard
deviations and sample sizes.

The data in the studies were collected from science and mathematics lessons. Thus, this result may
not be possible to apply to the whole computer-assisted teaching. 60 effect sizes used in the study were
examined and it was found that 57 (95%) studies showed positive effect. In addition, 35 (58,3%) studies
were found to have a wide scale effect.

YOK national thesis center webpage and ULAKBIM data base provides great ease in reaching the
studies. However, some problems were encountered due to some important theses’ being restricted by
the authors and paid memberships in reaching some important data bases. This situation can influence
researchers who want to conduct studies based on literature. A great number of studies included in the
meta-analysis were conducted in primary schools of Ministry of National Education. The results reached
through meta-analysis method are discussed below.

Discussion of Meta-Analysis Results

In this part of the discussion, results about the effects of computer-aided teaching on students’
academic success obtained through meta-analysis method and the problem and sub-problems of the
research were discussed.

Effect size results of the studies included in the study

The findings obtained from the study were calculated with the help of CMA 2.2 program. Table 9
gives the effect sizes, standard deviations, variables, Z and p values of the researches included in the
study. Ozkék (2010)’s study has the highest effect with (ES=4,770). When the effect sizes of the studies
are analyzed, it can be seen that 57 researches included had positive effects in favor of the experimental
group, 3 studies had negative effects in favor of the control group. The result that 57 (95%) studies had
positive effects shows that the situation is in favor of computer-aided teaching.

Homogeneous distribution values of studies in terms of effect model

Since the study was heterogeneous, general effect model was calculated as E,,= 1,162 according to
random effect model. This result shows that the study has a very wide effect according to Cohen’ d and
Hedges’ g. In this part, which gives the Q and p values of the 60 studies, fixed effects model was
calculated as 1,026.

Effect sizes of computer-aided teaching in terms of the years studies were conducted in
The study covers between 2002 and 2014. The highest number of studies were conducted in 2006
(13) and when the effect size was proportioned to the number of samples, ES=1,432. When factors such
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as the studies’ numbers of samples, arithmetic means and standard deviations were used, it was found
that the highest effect belonged to 2011 with ES=1,886, while the lowest effect belonged to 2013
(ES=0,122). The differences between years can be said to occur as a result of new researches in the field
of computer and the increasing course software. With the increasing use of computer as a model in
education, it can be seen that effect sizes tended to increase starting from 2010.

Effect sizes in terms of the lesson fields the studies were conducted in

The effects of computer-aided teaching method when compared with the traditional teaching
method on the academic success of students were examined in terms of the related lessons the studies
consisting of experimental and control groups were conducted on. Within this context, the highest
number of studies (24) were conducted in science and technology lesson and the highest effect size
ES=1,388 was found in this lesson. This result is associated with the number of samples. The lowest
effect was found in visual arts lesson (ES=0,515). A p value of 0,209 (p>0,05) means that there is no
significant difference between the lesson fields.

Conclusion

In this study which analyzed the effects of computer-aided teaching method on the academic
success of primary education students, 60 studies were found to include within the context of research
as a result of descriptive analyses conducted. Individual studies were put together with meta-analysis
method and the following results were found:

I.Computer-aided teaching method has a very extensive positive effect on students’ academic success.
Il.Computer-aided teaching method has been found to have a very big effect with 95% when
compared with the 5% of traditional teaching method.
lll.It was found that the students could be more successful if teachers taught the subjects in science
and technology, mathematics and social sciences lessons by using computer programs and web
technology.
IV.Academic success of students increases directly proportionally with the increase in computer use in
education.
V.After the year 2009, effect sizes of studies have been found to increase positively especially with the
development of web and computer technology.
VI.The levels of comprehending lessons taught with computer-aided instruction were almost the same
in private or state schools and they were found to have a large effect.
VIl.Especially due to the predisposition of animations and lesson content used in science and technology
lesson to computer technology, this lesson was found to have the highest effect size.
VIII.When the first test and final test data which were included in the meta-analysis study after lessons
taught with classical instruction and computer-aided instruction were compared, it was found that
students recalled the subjects visually and became more successful in exams.

Suggestions

In this meta-analysis study, the effects of computer-aided instruction on students’ academic success
were examined and the effects outside these were excluded. Researchers who want to study on these
subjects can conduct meta-analysis studies on the effects of computer-aided instruction on factors such
as attitude and motivation or the effects of differences such as gender and socio-economic differences
on computer-aided instruction.
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A suggestion can be made to conduct studies on greater sample groups in experimental studies in
the future. Another suggestion can be made to keep the experimental period of computer-aided
teaching studies long. Meta-analyses can become more qualified when very high numbers of studies are
reached. Published or unpublished, reaching theses with numerical data and researches such as articles
and reports will show the effect of computer-aided education on lesson success more clearly.
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Turkge Stirumii

Problem Durumu

Bilgisayar, 1980’ den sonra tiim diinyada etkin bir sekilde kullanilmaya baslanmistir. Yasamin her
alaninda ve her sekilde kullanima giren bilgisayarin diger teknolojik cihazlarla bileserek egitim 6gretimde
kullaniimasiyla beraber 6gretimde yeni modellerin gelismesi kaginilmaz olmustur. Bilgisayarin 6gretim
ortamlarinda kullanilmasi zorunlulugunu bugiin herkes tarafindan kabul edilen bir gergektir. Bununla
birlikte giinimiz yazilim ve web teknolojisini kullanarak gerceklestirilen 6gretim yontemi 6grencilerin
ders konularini anlamada biyiik kolaylik ve kalicilik saglamistir (Simsek, 2002).Bilgisayar geleneksel
egitim araglarinin yetersiz kaldigi bir ¢ok alanda 6nemli bir boslugu doldurmaktadir. (Askar, 1991).
Bilgisayarin egitime sagladigi katki bilimsel deneyler ile sayisal olarak belirlenmeye galisilmistir. Bilgisayar
destekli 6gretimin 6grencilerin akademik basarisi Uzerine etkisini arastirmak icin yapilmis ¢alismalarda
genellikle bilgisayar destekli 6gretimin 6grenci basarisina olumlu etkide bulundugu gorilmektedir
(Chang, 2002).

Bilgisayar destekli 6gretimde 6grenci okulda olsun yada olmasin tamamen bagimsiz, 6grenme hiz ve
kapasitesine gore ilerleyebilmekte, bilgiye web teknolojisi sayesinde kolayca ulasabilmekte, ders
konularina iligskin test ve alistirmalar yapabilmektedir (Aksar, 1991). Bilgisayar destekli 6gretimden kasit,
ders yazilimlari, egitim paket programlari, ders sunum yazilimlari, elektronik tablo hazirlama yazilimlari
ve glinimiz etkilesimli web teknolojisidir. Etkilesim iceriginde, cevrimici (online) sinavlar, egitsel
animasyon veya oyunlar, video konferans ve kitiphane, sozlik, elektronik kitap gibi cesitli alanlarda
yayin yapan veri tabanlaridir.

Bilgisayar geleneksel egitim araglarinin yetersiz kaldigi bir ¢ok alanda 6nemli bir boslugu
doldurmaktadir. Klasik egitim ortamlarinda gergeklestiriimesi zor veya imkansiz olan pek ¢ok isi,
bilgisayar kolaylikla basarabilmektedir. Gorsel isitsel bir ¢ok aracin islevini tek basina yerine
getirmektedir (Aksar, 1991). Bilgisayarin egitime sagladigi katki bilimsel deneyler ile sayisal olarak temsil
edilmeye cahlsiimistir. Bilgisayar destekli 6gretimin Ogrencilerin akademik basarisi Uzerine etkisini
arastirmak icin yapilmis ¢alismalarda genellikle bilgisayar destekli 6gretimin 6grenci basarisina olumlu
etkide bulundugu gériilmektedir (Chang, 2002).

Sayilan bu avantajlardan dolayi bilgisayari diinyanin gelismis ulkeleri egitim alaninda yaygin olarak
kullanmaya baslamistir. Bilgisayari temel alan 6gretim yéntemine “Bilgisayar Destekli Ogretim” (BDO)
denilmektedir. Bilgisayar destekli 6gretim, “Ogrencinin bilgisayar basinda gdsterecegi cesitli tepkiler géz
ontinde bulundurularak hazirlanmis, ders yazilimi ile etkilesimde bulunarak kendi 6grenme hizina gore
kullanacagi egitim tird, bu soruna iliskin uygulama ve arastirma ortami olarak tanimlanabilir. Bilgisayar
destekli 6gretimde, bilgisayarin 6gretmen siirecinde 6gretmenin yerine gececek bir segcenek olarak degil,
sistemi tamamlayici, glglendirici bir arag olarak girmesi esastir” (Demirel, 2003).

Bilgisayar destekli 6gretim ile ilgili yapilan galismalar incelendiginde genel olarak “6grenci tutumu”
“6grenci basarisi” ve “bilginin kalicihgl” gibi konular tzerinde durulmustur. Arastirmalar neticesinde
cesitli bulgular elde edilmistir. Ancak bilgisayar destekli 6gretimin etki buyukligu ile ilgili calismalar ¢ok
az sayidadir. Temel amag bu yéntemle bilgisayar destekli 6gretimin etki buyukligini hesaplamaktir. Bu
etkiyi arastirmak icin 60 adet calismanin verileri kullaniimis; “klasik 6gretim yontemine karsin, bilgisayar
destekli 6gretim yonteminin ilkogretim oOgrencilerin akademik basarisina olumlu etkisi var midir? ”
sorusuna cevap aranmistir.
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Alt Problemler

Calismada asagidaki alt problemlere de cevap aranmistir.
I.Kullanilan bilgisayar destekli 6gretim yontemleri 6grencilerin akademik basarisina olumlu etkisi var
midir?
Il.Calismalarin yapildigi yillara gore bilgisayar destekli 6gretimin etki biyuaklikleri arasinda farkhlik var
midir?
lll.Calisma verilerinin toplandigi derslere gore bilgisayar destekli 6gretimin etki biyiklikleri arasinda
farkhhk var midir?

Arastirmanin Onemi

Bilgisayar destekli 6gretim yontemi kapsaminda yapilan galismalarin érneklem sayisinin az olmasi,
¢alismalarin birbirinden kopuk olmasi, problemlere yeterli ¢6ziim Uretilememesine neden olmakta ve
daha fazla arastirma yapilmasi gerektigi séylenerek arastirmalar sonlandiriimaktadir (Ozcan, 2008). Bu
gibi nedenlerle bilgisayar destekli 6gretimin etkinligi Uzerine daha genis ve detayli arastirmalar
yapilmasina ihtiya¢ duyulmaktadir. Konuyu sosyal bilimler olarak genis bir sekilde ele aldigimizda ise
mevcut bilgiyi yorumlamak ve yeni g¢alismalarin oniiniin agmak icin glvenilir nitelikle olan kapsamli
calismalara ihtiya¢ duyulmaktadir (Ayaz, Sekerci, 2015: 28). ClnkU hicbir calisma tek basina
genellenebilir bir dogruya ulasmada milkememel degildir (Kavale, 2001). Bu gergevede karsimiza meta-
analiz yontemi ¢cikmaktadir. Meta-analiz, Dinger (2014: 4)’e gore:

“Belirli bir konu ya da alan hakkinda yapilmis benzer gérgiil ¢alismalarin belirli él¢iitler
dogrultusunda gruplandirilmasi ve bu ¢alismalara ait nicel bulgularin birlestirilerek analiz
edilmesidir.”

Bu tanimdan yola cikarak meta analiz yoluyla bilgiler objektif ve sistematik olarak birlestirilerek
ozetlenir ve yeni ¢alismalarin yolunu agar ( Kavale, 2001). Bu sebeple bilgisayar destekli egitim ile ilgili
olarak yapilan g¢alismalarin durumunu 6zetleyen bu g¢alisma, ortaya koydugu bulgular ile mevcut durumu
ozetlemesi ve yeni ¢alismalarin yolunu agmasi adina énemlidir.

Aragtirmanin Amaci

Arastirmanin temel amaci, lGlkemizde bilgisayar destekli 6gretimin geleneksel 6gretim yontemine
karsin ilkogretim 6grencilerinin akademik basarisina olan etkisini daha 6nce yapilmis bireysel calisma
bulgularini birlestirerek meta analiz yontemiyle ortaya koymaktir. Meta-analiz ¢alismalarindaki bireysel
galismalarin sonuglarinin sans olup olmadigi gibi dnemli bilgiler sunabilir. Orneklem biyiikligi arttikca
¢alismanin anlamlilk dizeyi de artmis olacaktir.

Yontem

Bu c¢alisma meta-analiz yontemi ile gergeklestirilmistir. Yurticinde yapilan ylzlerce bilgisayar destekli
yada bilgisayar temelli egitim bulunmaktadir. Bu ¢alismalari birlestirme, bireysel ¢calismalarin bulgu ve
sonuglarini yeniden degerlendirme, calismalardaki heterojenligi belirleme, literatiirde ki tutarsizliklari
belirlemenin yaninda nedenlerini agiklama ve elde edilen bulgular 1siginda yeni galismalara olanak
tanima ig¢in meta-analiz yontemi kullanilmis analizler ise “rastgele etkiler” modeli segilerek yapilmistir.
Meta-analiz belirlenen bir konuda yapilmis, bagimsiz ve birgok ¢alismanin sonuglari kullanilarak elde
edilen bulgularin analizini yaparak yeniden yorumlanmasina denir (Durlak, 1995). Meta-analizin kalbi ve
bu yontem ile kullanilan en 6nemli unsur “etki bayuakludur (effect size)”. Cohen tarafindan 1988 yilinda
gelistirilmistir. Bir olgunun toplumda bulunmasinin sikhgi seklinde yorumlamistir. Calismalarin degisik
olgldeki etki buyukltkleri indeksleri kullanilarak standart duruma getirilir (Topgu, 2009). Etki buyukluga,
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e Ortalamalara
e Oranlara
o Korelasyona bagl olarak hesaplanir.

Cohen (1992)'nin etki buyukltgu siniflandiriimasindaki olgtitler asagida gosterilmistir.

0,20 _ 0,50 = kigik duzey etki,
0,50 _ 0,80 = orta diizey etki,
¢ 0,80’den buyuk = genis dizey etki blylklGgi

Meta-analizinde Gegerlik ve Giivenirlik

Calismalarin secilmesi, analizlerinin yapilmasi ve bulgularin yorumlanmasi siirecleri ¢ok dikkatli
ylratalmelidir. Bu dikkat ile ¢ok daha givenilir ve gecerliligi olan sonuglar almak mimkin olmaktadir
(Carkung6z, 2010). Meta analiz gecerligi analize dahil edilen calismalarin gegerliklerine baghdir. Uygun
olmayan degiskenlerin kullanilarak yapilan meta-analiz galismalarin gegerligi disik olacaktir (Basol ve
Johanson, 2009). Meta-analiz ¢alismasinin givenirliginin saglanmasi icin her galismanin etki buyukIugu
hesaplanmali ve “galismanin icerigi” kismina bu degerler kaydedilmelidir (Wolf, 1986 ). Analizin ig
gecerliligi, toplanan ¢alismalarin i¢ gegerliligine baghdir ve ¢alisma uygun yontem ile analiz edilmemigse
el edilen bulgulara siphe ile bakilmalidir. Kullanilacak istatistiksel yontemler bulgularin bagimsiz
sayiltilari Gizerinden yirGtalmelidir (DeCoster, 2004).

Verilerin Toplanmasi

Calismanin konusu ile ilgili yayimlanmis veya yayimlanmamis tiim verilere erismek amaciyla Tirkiye’
de yapilan yiksek lisans ve doktora tezleri bu kapsamda degerlendirilmis, istatistik agidan uygun olanlar
dahil edilmistir. Calismada kullanilan anahtar kelimeler, “bilgisayar destekli 6gretim”, “bilgisayar temelli
egitim”, “e ®grenme”, “bilgisayarin egitimde kullanilmas” ve ingilizce olarak, “computer based
learning”, “Computerassistedteaching” ve “Computerbasedtraining” seklindedir. Calismalarin dis
gecerliligini belirleyen en 6nemli unsur arastirilan ¢alismalarin evreni ne 6lglide temsil ettigi ile ilgilidir.
Nitelikli bir meta-analiz, arastirilan bitin konulari kapsamalidir. Bu baglamda meta-analizlere dabhil
edilen ¢alismalarin evreni en iyi sekilde temsil edip etmediginin anlasilmasi icin asagidaki bilgiler ile
degerlendirme yapilabilir (Robinson, Lloyd ve Rowe, 2008) :

e Cahsmalar birbiriyle ¢ok ilgisiz ve genis olmalidir.

e stenilen teorik sonuclar destekleninceye kadar da dar olmalidir.

e Meta-analizlerin teorik sinirlari anlamlh olmahdir.

¢ Nitelikli bir meta-analiz igin literatlir tamamen taranmis olmalidir.

e Tarama diger disiplinleri de alacak bicimde olmalidir.

e Meta-analizlere tez, makale, bildiri ve genel tarama verilerinin yani sira yayimlanmamis
¢alismalarda dahil edilmelidir.

e Dahil edilememis ¢alismalar savunulmali ve mutlaka agiklama yapilmalidir.

e Calismanin homojenlik testi yapiimalidir.

e Gelecek olan arastirmalara yon vermeli, 6neriler sunmaldir.

Dahil Edilme ve Hari¢ Tutma Kriterleri
Bir calismaninmeta-analize dahil edilebilmesi igin belirlenen sinirhliklar igcinde analiz yapilabilmesi igin

gerekli verileri icermelidir (Ozcan, 2008). Bununla beraber meta-analiz arastirmasinda kullanilan
calismalarin segim kriterleri sunlardir:
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e Bilgisayar destekli 6gretim alaninda Tirkiye’ de yapilan yliksek lisans tezleriyle doktora tezlerinin
olmasi

2002 ile 2015 yillari arasinda yapilmis olmasi

Calismalarin deney ve kontrol gruplarinin olmasi

Orneklem buyiiklikleri, standart sapma ve aritmetik ortalamalarinin olmasi

Sinirhligr ilkokul ortaokul ve okul 6ncesi olan galismalar olmasi.

Calismada belirlenen amag, konu, tir ve olgekler degerlendirmeye tabi tutularak kodlanmistir. Bu
baglamda 1360 ¢alismaya ulasiimistir. Orneklem biiyiikliikleri, standart sapma ve aritmetik ortalamalar
gibi sayisal verilere sahip olmayan 1300 tane galisma analize dahil edilememistir. Calismalarin dahil
edilmemesi, ilgili calismanin gerekli istatiksel verilere sahip olmamasi ve istenilen sinirlarda
bulunmamasi olarak aciklanabilir. Bir cok ¢alismanin deneysel calismadan yoksun olmasi sebebiyle harig
tutulmustur. Ulasilan arastirmalardan bazilari tez ve makale oldugundan, tez olani baz alinmis ve meta-
analiz ¢alismasina dahil edilmistir.

Yurt disi ¢alismalar tasiyacagl bazi farkli 6zelliklerden dolayi ¢alismaya dahil edilmemistir. Bu
farkhliklar, teknolojik imkanlarin fazlaligi, internet alt yapisinin daha saglam ve hizli olmasi, yas
gruplarina gore ders igeriklerinin farkli olmasi, 6gretim metotlarinin farkli ve cgesitliligi seklinde
ozetlenebilir. Bu farkh durumlar géz oninde bulunduruldugunda elde edilecek veriler toplam etki
blyuklGginl cok daha fazla buyuklikte etkileyecek ve bu sonug arastirma sinirliligi icerisindeki evren
hakkinda yaniltici bilgi verebilir.

Analizin Yapilmasi ve Model Segimi

Meta-analizde, analiz basamaginda arastirmaya dahil edilen ¢alismalarin etki buytklikleri hesaplanir.
Etki blyulkligl, meta-analiz calismalarinin temeli olarak kabul edilir ve bir olgunun toplumda bulunma
sikhgini ifade etmektedir. Meta-analize dahil edilen arastirmalarin sonugclarini birlestirmek icin sabit etkili
modeli ve rastgele etkili modeli kullanilir ( Dagyar, 2014:47). Sabit etkiler modeli meta—analiz
kapsaminda toplanan calismalarin tamaminin benzer etki biylUklGgini paylastiklari varsaymina
dayanmaktadir (Borenstein vd., 2009). Bu varsayim ¢ogu zaman mumkin olmadigi igin, hem g¢alismalar
arasi degisimi hem de calismalarin kendi icindeki degisimlerini dikkate alinarak degerlendirme
yapilmasini 6ngéren rastgele etkili model meta-analiz ¢alismalarinda daha g¢ok kullaniimaktadir (Sutton,
Abrams, Jones, Sheldon & Song, 2000). Burada amag, etki buyiikligiini tahmin etmek degil dagilimlarin
ortalamasini tahmin edebilmektir. Rastgele etkiler modelinde blyik ve kigiuk ornekleme sahip
calismalarin etkileri dengelidir. Bu model sabit etkiler modeline gore daha genis giiven aralig
vermektedir. Rastgele etkiler modelinde homojenlik saglanamadigi durumlarda ug¢ noktalardaki
calismalar cikarilarak veriler yeniden analiz edilmelidir (Field, 2001, s. 162).

Calismanin Kodlanmasi

Literatiir taramasindan sonra elde edilen uygun verilere sahip ¢alismalar kodlanmalidir. ilgili veriler
iki baslik altinda Tablo 1’ deki gibi sunulmaktadir.
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Tablo 1.

Calismalarin kodlama bigimleri

Caligma Kimligi Calisma Verileri

Calismanin kodu Calisma kodu

Uretilen yil Okul tiirii

Yazari Egitim kademesi

Universite (Sehir) B.D.O verildigi ders

Orneklemin unsuru Olgegin gelistirilmesi

Calisma tirt Gegerlilik glivenirlik

Verilen toplandigi yer Calismanin giktisi

Ulasim durumu Calisma gruplarinin ortalamalari
Calisma gruplarinin Standart sapmasi
Calisma gruplarinin érneklem blyGklGg

Bilgisayar destekli 6gretimin 6grenci ders basarisi tizerine etkisi incelendiginden ¢alismada deneysel
meta-analiz yontemi kullanilmistir. Bu baglamda Deney ve kontrol gruplarinin belirli bir uygulama
sirecinden sonra elde edilen veriler islenmistir. Calismanin veri analizinde, etki buyukliginin
hesaplanmasinda Hedges’ s g formuliinden faydalaniimistir. Kligtik 6rneklemli galismalarda Cohen’ nin d
katsayisi hesaplandiginda bazi sapmalar oldugu goérunir. Bu sapmalar bir diizeltme ile girildikten sonra
eldeki katsaylya Hedges g katsayisi denilmektedir (Borenstein vd 2009 ). Her c¢alismanin 6rneklem
blyUklGgi ve d degeri birlestirilir. Hesaplanan ortalama etki blyukligu glven araligi %95 olarak
belirlenmistir. Meta-analiz ydonteminde verilerin analizi icin “Comprehensive Meta Analysis (CMA 2.2) ”
bilgisayar programi kullaniimigtir.

Verilerin Analizi

Calismada betimsel analiz yapilmis ve ikinci kissmda deneysel meta-analiz yontemi kullanilmistir.
Meta-analiz yontemi calismasinda etki blylkligi hesaplamasinda Hedges’ s d formilu kullaniimistir.
Analize dahil edilen galismalarin deney ve kontrol gruplari mevuttur.Calismanin ikinci kisminda deneysel
calismalardan elde edilen aritmetik ortalamalar, standart sapmalar ve 6rneklem byuklikleri gibi veriler
1siginda meta-analiz yontemi kullanilimistir. Hedges’ s tarafindan gelistirilen yontemle ¢alismalarin etki
buyuklikleri bulunmus ve CMA 2.2 programi yardimiyla ilk 6nce homojenlik testi yapilmistir. Meta-analiz
yonteminde homojenligin saglandigi durumlarda “sabit etkiler” modeli kullaniimaktadir. Testten sonra
homojenligi saglanmadigi goriinmis (p<0.05 oldugundan) ve yapinin heterojen oldugu durum ortaya
cikmistir. Bu durumda analizler “Rastgele etkiler” modeli kullanilarak yapilmistir. Calismada anlamlilik
dizeyi istatistiksel hesaplamalar icin 0.05 olarak secilmistir.

Meta-analiz yontemine dahil edilen galisma verilerinin birlestirilmesinde bir cok model kullanilabilir.
Fakat kullanilacak model, arastirmaya konulan verilerin istatistiksel yapiya ve bulgu tipine uygun
olmalidir. Bu baglamda etki biylkliginin hesaplanmasi igin ¢alismalarda elde edilmis verilere gore (g
ana baslikta incelenebilir (Cohen, 1998).

I.Deney ve kontrol grubunun oldugu calismalarda yapilan testler sonucunda , ortalama, standart
sapmalarin hesaplandigi, deney ve kontrol gruplarinin 6rneklem buyukliklerinin verildigi calismalar,
Il.Yine deney ve kontrol gruplarinin hesaplanan verilerinin kategorik degisken olarak (2X2) verilmis

cahsmalar,
Ill.Bulgularda korelasyon katsayisinin verildigi calismalardir.

Meta-analiz ¢alismalarina dahil edilme kriterleri uygun olan calismalardaki aritmetik ortalamalar,
standart sapmalar, 6érneklem sayilari, t, F, r degerleri yada Mann Whitney U degeriyle yapilan analizler
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sonucu her ¢alismanin Hedges’ d etki buyiklugi, standart hata ile varyans degerlerinin hesaplanmasi igin
kullanilan formiller asagida sunulmustur.

@—XT)_}

Hedges' d =
edges Sp

3

=1—
J 4Ny +N;—2) -1

sp= | M= 1DSp* + (Ne — DS;”
(Ng —1)+ (Nc — 1)

Nitelikli bir meta-analizin istatistiksel hesaplanmasinin yani sira elde edilen sonuglara gore etkili bir
yorumda saglamalidir. Bundan hareketle, sonug¢ kisminda tim galisma 6zetlenmis ve literatiirde olan
bilgilerle kiyaslama yapilmistir. Son kisimda ise bundan sonra yapilacak benzer yada yakin galismalara
yon verecek oneriler sunulmustur.

Bulgular

Calismanin bu béliminde, eldeki ¢calismalarinbetimsel analizleri yapilmakta, sonrasinda meta-analiz
yontemi kullanilip veriler bir araya getirilmistir.

Calismalarin Betimsel Analizi

Calismalara ait verilerin tablolari asagida, ylzde ve frekans olarak islenip sunulmaktadir. Tablo 2’ de
kullanilan galismalari tretim yillarina gére dagilimlari gérilmektedir.

Tablo 2.

Calismanin Uretildigi yillara gére dagilimi
Calisma Yili F %
2002 1 1,7
2003 1 1,7
2004 4 6,7
2005 2 3,3
2006 13 21,7
2007 6 10
2008 10 16,7
2009 5 8,3
2010 5 8,3
2011 6 10
2012 3 5
2013 3 5
2014 1 1,7
Toplam 60 100

Bulgulara iliskin ilk tablo incelendiginde, 2006 yilina kadar 8 ¢alismanin yapildig gérilmektedir. Fakat
bu tarihten itibaren bilgisayar destekli 6gretime iliskin yapilan calismalarda yogun bir artis gézlenmekte,
2006 ile 2011 yillari arasi yapilan galismalarin doértte Ggilini (%75) olusturmaktadir. Daha sonraki yillarda
bir disis olmasina karsin tablodan, son yillara iliskin ilgili konu ile yapilan ¢alismalarin agirlik kazandigi
gorilmektedir. Tablo 3’ te arastirmaya konu olan ¢alismalarin tlrleri sunulmaktadir.
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Tablo 3.

Calismalarin Tirlerine iligkin Dagilimlari
Yayin Tiri F %
Yiksek Lisans Tezi 53 88,3
Doktora tezi 7 11,7
Toplam 60 100

Calismalarin tirlere gore dagilimlari incelendiginde, en fazla sayida yiksek lisans tezinin (%88,3)
oldugu gorilmektedir. 7 Adet (%11,7) doktora tezi ¢alismaya dahil edilmistir.Tablo 4’ de galismalarin
deneysel olarak toplandigi derslerin dagilimi sunulmaktadir.

Tablo 4.

Verilerin uygulandigi dersler
Dersler F %
Fen ve Teknoloji 24 40
Matematik 22 36,7
Sosyal Bilgiler 7 11,7
Gorsel Sanatlar 2 3,3
Resim 1 1,7
Okuma 1 1,7
Satrang 1 17
Turkce 1 17
inkilap Tarihi 1 1,7
Toplam 60 100

Tablo 4 incelendiginde deneysel arastirmayla verilerin toplandigidersler gorilmektedir. En fazla
deneysel arastirmanin Fen ve Teknoloji (24) ve Matematik derslerinden (22) yapilmistir. 7 ¢alisma ile
Sosyal Bilgiler ve 2 calismayla Gorsel Sanatlar dersinden veri toplanmistir. 5 dersten de birer ¢alismanin
yapildigi gérilmektedir. Tablo 5’ te galismanin yapildigi okul tiirleri sunulmaktadir.

Tablo 5.
Calisman Yapildigi Okul Tirlerinin Dagilimi
Okul F %
Devlet 55 91,7
Ozel 5 8,3
Toplam 60 100

Tablo 5 incelendiginde galismalarin ¢ok biiyik bdliminin MEB’ e bagh devlet ilkogretim (%91,7)
okullarindan, 5 okulunda 6zel ilkogretim okullarindan elde edilmistir.

Calismanin Meta-analizleri

Calismanin bu bolimiinde meta-analiz yontemiyle ¢alismalarin bulgularindaki ilgili veriler alinmis,
2014 yilinda yeniden glincellenen CMA 2.2 istatistik programiyla hesaplanmistir. Bilgisayar destekli
O6gretime ait elde edilen verilerin iliskileri tablolar ile sunulmaktadir. Calismalarin etki biyikliikleri yada
genel etkisinin negatif cikmasi, genelde etkinin olmadigi seklinde yorumlanmaktadir. Bu yorum yanlis
sonuca ulasmaya sebep olabilir. Etki katsayisinin negatif olmasi, uygulama grubunun yada karsilastirma
grubunda birincil olarak secilen durumun ters bir etki gosterdigini ifade etmektedir. Boyle bir sonug
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bulmak oldukga dogaldir. Ancak bireysel ¢calismalarda negatif bir sonug elde etmek, kontrol ve deney
gruplarinin ya da 6n puan ile son puanlarin dogru bir sekilde analize dahil edildiginden emin olmak
gerekebilir.

Arastirmaya Dahil Edilen Caligmalarin Etki biiylikltigii Bulgulari
Arastirmaya dahil edilen calismalarin aritmetik ortalamalari (X), standart sapmalari (S) ve 6rneklem

sayilari (N) analiz edilerek her bir galismanin etki blytklGgu bulunmustur. Bulgularin birlestiriimemis
gosterimi yillara gore artan sirali durumda Tablo 6’ da sunulmustur.

Tablo 6.
Arastirmaya Dahil Edilen Calismalarin Etki blyuklGga (ES) Bulgular
Hedge's Stand .
Calisma adi Etki Biy. Varyans Alt Limit Ust Limit Z-Degeri p-Degeri
(ES) Hata
Aktimen, 2002 0,350 0,281 0,079 -0,200 0,900 1,248 0,212
Tabuk, 2003 0,751 0,242 0,058 0,278 1,224 3,110 0,002
Cubuk, 2004 0,771 0,265 0,070 0,252 1,290 2,910 0,004
Hanger, 2004 1,946 0,316 0,100 1,326 2,565 6,160 0,000
0z, 2004 1,309 0,343 0,117 0,638 1,981 3,820 0,000
Tagkin, 2004 0,484 0,255 0,065 -0,015 0,983 1,900 0,057
Kara, 2005 1,312 0,421 0,177 0,487 2,138 3,116 0,002
Obut, 2005 1,633 0,274 0,075 1,097 2,170 5,967 0,000
Akpinar, 2006 A 1,427 0,275 0,076 0,888 1,967 5,185 0,000
Akpinar, 2006 B 1,131 0,280 0,078 0,583 1,679 4,044 0,000
Atam, 2006 0,690 0,240 0,058 0,220 1,161 2,875 0,004
Dasdemir, 2006 0,764 0,276 0,076 0,223 1,305 2,767 0,006
Demirel, 2006 0,706 0,242 0,059 0,232 1,181 2,917 0,004
Efendioglu, 2006 0,813 0,234 0,055 0,355 1,271 3,481 0,001
Hiclptan, 2006 0,825 0,164 0,027 0,504 1,146 5,034 0,000
Karaoglu, 2006 2,806 0,345 0,119 2,130 3,481 8,139 0,000
Kurt, 2006 3,180 0,358 0,128 2,478 3,882 8,884 0,000
Kus, 2006 0,712 0,258 0,066 0,207 1,217 2,764 0,006
Olgun, 2006 0,571 0,170 0,029 0,237 0,905 3,352 0,001
Tutaysakgir, 2006 1,568 0,292 0,085 0,995 2,141 5,364 0,000
Zaman, 2006 3,781 0,597 0,356 2,611 4,951 6,335 0,000
Gokctil, 2007 1,072 0,329 0,108 0,427 1,717 3,256 0,001
Kahraman, 2007 0,884 0,132 0,017 0,626 1,143 6,700 0,000
Kahvecioglu, 2007 1,402 0,248 0,061 0,917 1,887 5,661 0,000
Kaplan, 2007 1,086 0,316 0,100 0,466 1,706 3,435 0,001
Orhan, 2007 1,202 0,471 0,221 0,279 2,124 2,554 0,011
Takunyaci, 2007 0,476 0,237 0,056 0,013 0,940 2,014 0,044
Gagiran, 2008 0,994 0,271 0,073 0,464 1,524 3,675 0,000
Dél, 2008 -0,393 0,293 0,086 -0,967 0,180 -1,343 0,179
Karaduman, 2008 1,528 0,277 0,077 0,986 2,070 5,525 0,000
Karakus, 2008 0,668 0,215 0,046 0,247 1,089 3,108 0,002
Kaya, 2008 0,923 0,327 0,107 0,283 1,564 2,826 0,005
Oguz, 2008 0,904 0,272 0,074 0,371 1,438 3,320 0,001
Pilli, 2008 0,746 0,276 0,076 0,206 1,286 2,708 0,007
Tankut, 2008 1,912 0,377 0,142 1,174 2,650 5,078 0,000
Tavukcu, 2008 0,769 0,182 0,033 0,412 1,126 4,219 0,000
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Yigit, 2008 0,038 0,296 0,088 -0,542 0,618 0,128 0,898
Alkan, 2009 1,193 0,334 0,111 0,539 1,847 3,577 0,000
Dervis, 2009 0,987 0,201 0,040 0,594 1,380 4,918 0,000
Erdogan, 2009 0,337 0,260 0,068 -0,172 0,846 1,297 0,195
Karademir, 2009 1,500 0,219 0,048 1,072 1,929 6,861 0,000
Yildiz, 2009 0,788 0,301 0,091 0,198 1,378 2,616 0,009
Hangiil, 2010 0,643 0,278 0,077 0,098 1,189 2,312 0,021
Helvaci, 2010 2,194 0,309 0,096 1,587 2,800 7,091 0,000
Ozkok, 2010 4,760 0,541 0,293 3,700 5,820 8,802 0,000
Sen, 2010 -0,335 0,329 0,108 -0,979 0,310 -1,017 0,309
Zobar, 2010 0,357 0,275 0,076 -0,183 0,897 1,296 0,195
Aydost, 2011 2,124 0,334 0,112 1,469 2,779 6,354 0,000
icel, 2011 1,041 0,331 0,110 0,392 1,690 3,145 0,002
Kesicioglu, 2011 2,916 0,518 0,268 1,901 3,930 5,633 0,000
Oztiirk, 2011 12,529 1,368 1,872 9,848 15,210 9,158 0,000
Oztiirk, 2011 0,561 0,260 0,068 0,051 1,070 2,157 0,031
Tayan, 2011 2,347 0,341 0,117 1,678 3,017 6,873 0,000
Kol, 2012 3,934 0,440 0,194 3,071 4,797 8,934 0,000
Ozer, 2012 0,671 0,298 0,089 0,087 1,255 2,250 0,024
Uzunkoca, 2012 0,739 0,264 0,070 0,223 1,256 2,804 0,005
Balkan, 2013 0,711 0,333 0,111 0,058 1,364 2,135 0,033
Gengoglu, 2013 -0,855 0,372 0,138 -1,585 -0,126 -2,299 0,022
Uzun, 2013 0,468 0,345 0,119 -0,208 1,144 1,358 0,175
Sari, 2014 0,590 0,333 0,111 -0,064 1,243 1,769 0,077

Tablo 6’ da, daha sonra sunulacak meta-analiz yontemi ile hesaplanmis tablolara temel olusturacak
her bir calismanin etki blyukligu (effect size), aritmetik ortalamalar, standart sapmalar ve 6rneklem
buyukllkleri kullanilarak gliven araligi %95 alinarak Hedges’s g’ ye gore hesaplanmistir. Tablo 7’ da
calismalarin etki bayakluga yonine gore dagilimi gosterilmistir.

Tablo 7.

Calismalarin Etki Buyukligi Yoniine Gore Dagilimlari
EB Yonii F %
+ Pozitif 57 %95
- Negatif 3 %5
Sifir (0) 0 %0
Toplam 60 %100

Tablo 7 incelendiginde etki blyukligi olarak 57 galismanin (%95) pozitif etkiledigi gorilmektedir.
Calismada meta-analiz yontemiyle bilgisayar destekli 6gretimle klasik 6gretim arasindaki ortalama etki
blyukligine (effect size) incelenmistir. Bu degerin ¢ok biylk bir degerle pozitif ¢ikmasi durumun,
bilgisayar destekli 6gretim lehine oldugu sonucunu gostermektedir (Wolf, 1986; Lipsey, M. W., & Wilson,
D. B., 2001).

Tablo 8’ de Cohen (1977)'nin 0,20_0,50 = kiglik diizey etki, 0,50_0,80 orta diizey etkisi, 0,80’den

blylk =genis dizey seklindeki etki buyukligla siniflandirmasi gergevesinde olusturulan etki oranlar
Frekans tablosu sunulmaktadir.
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Tablo 8.

Cohen Siniflandirmasina Ait Frekans Dagilimi
EB Diizeyi F %
Kuglik 10 %16,7
Orta 15 %25
Genis 35 %58,3
Toplam 60 %100

Tablo 8 de Cohen (1977) de gelistirilen etki blylkligi siniflandirmasina gore en yiksek etki
buyuklGgu toplulugunun 35 calisma (%58,3) ile genis Olgekli oldugu goriulmektedir. Sekil 1’ de etki
buyuklikleri dagihmi grafiksel gésterilmistir.
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Sekil 1:Hedges’ g (Hedges d) ‘ ye gére Etki Bliyiikliiklerinin Dagilim Huni Grafigi

Sekil 1’ de meta-analiz programi CMA 2.2 ile kullanilarak olusturulan etki biyaklaga grafigi ile frekans
dagihmin durumunu ve yogunlastig1 bolgeyi gormekteyiz. Bireysel yapilan ¢alismalari bu egim cizgilerinin
icinde olmasi beklenir. Bireysel calismalarin hemen hepsinin bu belirtilen egim cizgilerinin igerisinde
olmamasi durumunda, c¢alismanin heterojen bir yapida oldugu sdylenebilir. Homojenlik yada
heterojenlik durumu icin kesinlikle Q — degerine veya pdegerine bakilmasi gerekir (Dinger, 2014).
Grafikte, Cohen (1977)’ in siniflandirmasina gore genis 6lgudeki etki buytklugunin daha fazla frekansla
temsil edildigini sdyleyebiliriz.

Calismalarin Etki Modeline Gre Homojen Dagilim Degerleri

Meta-analiz yontemine dahil edilen ¢alismalarin sabit ve rastgele etkiler modellerine gére homojen
dagilim degeri, calismalarin ortalama etki buyuklugu (E ++), df,p ve heterojenlik degerleri Tablo 12’ de
verilmistir.  Tabloda heterojenlik degerleri bashgl altinda yer alan “Q-Dederi” 402,355 olarak
hesaplanmistir. Bu deger df(Q) = 59 icin ki-kare tablosundan bakildiginda kritik degerin ¢ok Ustiinde
oldugu gorilmektedir. Bu hesaplamalar sonucunda, yapimizin heterojen bir yapida oldugunu
soyleyebiliriz (Borenstein vd., 2009). Bunu p degeri ile de bulabiliriz. Hesaplanan p degeri “0,000” ve
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p<0,05 “ tir ve yapi olarak heterojen bir yapida oldugumuz goriinmektedir. Tablo 9’ da sabit ve rastgele
etkiler modelinin etki blykliikleri ve heterojenlik degerleri sunulmaktadir.

Tablo 9.
Sabit ve Rastgele etkiler Modelinin Etki buyuklikleri ve Heterojenlik Degerleri
E
N,',°f'e' N (Gen;rIJrEtki Z p Heterojenlik
Tara g
Buyuklugu)

Sabit
Etkiler 60 1,026 29 0,000 Q- Degeri  df(Q) p I-Squared
Modeli
Rastgele
Etkiler
Modeli 60 1,162 12,2 0,000 402,355 59 0,000 85,336

Yapimizin heterojen bir yapida ve buna bagl olarak rastgele etkiler modeli kullanilarak uygun
analizler yapilmistir. Bu sonuglara gore degerlendirmeler yapilacak olursa, Tablo 9’ de, ¢alismalarin etki
biyukltklerinin birlestirilmesi sonucunda rastgele etkiler modelinin genel etki buyukligiu degeri E++=
1,1620larak hesaplanmistir. Cohen (1997)’ nin siniflandirma 6lgitiine gére (E++>1.10 ise) etki blyuklGgu
degerinin ¢ok genis aralikta oldugu gortlmustir. p degerinin 0,05 anlamhlik degerinden kiiglik olmasi
gruplar arasinda anlamli bir farkin oldugunu gostermektedir. Yani, okullardageleneksel 6gretim modeli
yapilan egitim ile bilgisayar destekli 6gretim arasinda anlamli bir fark vardir.

Calismalarinin Yapildigi Yillara Gore Bilgisayar Destekli Ogretimin Etki Biiyiikliikleri
Calismalarin yapildigi 2002, 2003 ve 2014 yillarinda birer calisma oldugundan etki blytklGgi

birlestirilmesi yapilmamistir. 2004 ve 2013 yillari dahil toplam 10 yilda yapilan ¢alismalar gruplar halinde
hesaplanmis ve Tablo 10’ te sunulmustur.

Tablo 10.

Calisma Yillarina gore Bilgisayar Destekli Ogretimin Birlestirilmis Etki Blyiklikleri Dagilimi

il N Bijyfjtll((llﬁéﬁ S.Hata Varyans AltLimit Ust Limit Degeri Deéiri
2004 4 1,125 0,330 0,109 0,479 1,771 3,414 0,001
2005 2 1,566 0,234 0,055 1,109 2,024 6,707 0,000
2006 13 1,432 0,206 0,043 1,028 1,837 6,939 0,000
2007 6 0,983 0,138 0,019 0,713 1,253 7,146 0,000
2008 10 0,798 0,179 0,032 0,447 1,148 4,462 0,000
2009 5 1,035 0,204 0,041 0,636 1,434 5,084 0,000
2010 5 1,574 0,695 0,483 0,212 2,936 2,265 0,024
2011 6 1,886 0,393 0,154 1,117 2,656 4,804 0,000
2012 3 1,771 0,898 0,806 0,012 3,530 1,973 0,048
2013 3 0,122 0,485 0,235 -0,828 1,072 0,251 0,802
Timii 57 1,112 0,076 0,006 0,963 1,261 14,643 0,000

Tablo 10’ e toplamda 10 yilin bilgisayar destekli 6gretimin akademik basariya etkisinin etki
biyuaklikleri ve birlestirilmis etki buyuklugi ES(effect size)=1,112 gorilmektedir. Calismanin yillara gore
farkhlik géstermesi bilgisayar alaninda yapilan yeni arastirma ve artan ders yazilimlarindan kaynaklandigi
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dusindlebilir. Bilgisayar her gegen yil artmasi ve egitimde bir model olarak kullanilmaya baslanmasi ile
etki buykluklerinin de 2010 yilindan itibaren artis gostermeye meyilli oldugu gorilmektedir.En fazla
¢alismanin 2006 yilinda 13 galisma ve 2008 yilinda da 10 ¢alisma oldugu gorilmektedir. En az etkinin
2013 yilina (0,122; p=0,802;p>0,05) ait oldugu gorilmektedir. Tablo 11’ de ¢alisma yillarinin hesaplanmis
heterojenlik testleri sunulmaktadir.

Tablo 11.
Cahismlarin Yillara Gore Heterojenlik Testi

Heterogeneity

QB-Degeri df (Q) P-Degeri
Total between 19,347 9 0,022

Tablo 11’ de galismanin yillari arasinda anlamli bir farkin olup olmadigini gérmek icin Total between’
a bakmaliyiz. Bu deger ¢alismanin yillara gére toplam varyansin ne kadarini agiklamakta yeterli oldugunu
gostermektedir. Total between satirindaki p degeri 0,05’ ten kiguk oldugundan (Tb=0,022; p<0,05)
sonuglarin ¢alismalarin yillara goére anlamli bir farklilik gosterdigi sdylenebilir (Hartung, Knapp veSinha,
2008).

Calismanin Yapildigi Ders Alanina Gore Etki Biiyikliikleri

Tablo 12.

Calismalarin Yapildigi Ders Alanina Gore Etki Blytklikleri

Ders Tiiri N Etki S.Hata Varyans AltLimit UstLimit ZDegeri p Degeri

Blyukluga

Fen ve Teknoloji 24 1,388 0,135 0,018 1,123 1,652 10,284 0,000
Gorsel Sanatlar 2 0,515 0,908 0,824 -1,264 2,294 0,567 0,571
Matematik 22 1,041 0,186 0,035 0,677 1,405 5,603 0,000
Sosyal Bilgiler 7 1,008 0,166 0,028 0,683 1,333 6,075 0,000
Tumii 55 1,183 0,091 0,008 1,005 1,360 13,032 0,000

Tablo 12’ dabilgisayar destekli 6gretimin uygulandigi dortders alanindan toplam 55 calisma
gorllmektedir. Etki buytklikleri ve birlestirilmis etki blyukluglu E,,= 1,183 gorilmektedir. En fazla
uygulama yapilan ders fen ve teknoloji (24)olup yine en yiiksek etki blylkligline sahip (1,388) ders
tiradar. Bu durum fen ve teknoloji dersinin bilgisayar destekli egitimle verilmesinin 6grencilerin
akademik basarisina olumlu yonde katki sagladigi anlasiimaktadir. Ardindan 22 ¢alisma ile matematik
dersi 1,041’ lik etki buyukluguyle yer almaktadir. En diisiik etkinin alt seviyeler ele alindiginda, gorsel
sanatlar dersinin (ES = -1,264) oldugu goriilmektedir. Bu durumun toplam &rneklem sayisindan
kaynaklandigi tespit edilmistir. Yine ayni dersin (st seviyesi (ES = 2,284) diger ders tlrlerinden daha fazla
oldugu gorulmektedir. Bu durum dersin 6rneklem sayisinin ¢ok dislik olmasindan kaynaklanmaktadir.
Tablo 13’ de galismanin ders tiird alt grubuna gore hesaplanmis heterojenliktesti sunulmaktadir.
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Tablo 13.
Calismalarin DersAlanina Gore Heterojenlik Testi

Q-value df (Q) p-value
Total between 5,539 3 0,209

Bulunan p degeri 0,05’ ten biyik oldugundan (p = 0,209; p>0,05) sonuglarin ders tiriine gore
anlaml bir farkliik géstermedigi soylenebilir (Hartung, Knapp veSinha, 2008). Buna gore, bilgisayar
destekli 6gretimin uygulandigi ders tiriine gére herhangi bir farkhlik gériilmemektedir.

Meta-analize dahil edilen Calismalarin Ortalama Etki biiyiikligiiniin Ornekleme Meyili

Meta-analiz yontemin en buyik sorunlarindan biri yanlilik olarak kargimiza ¢ikmaktadir. Bu durum
arastirmaya dahil edilen calismalarin egiliminden dolayr olmaktadir (Hunter J, Schmidt F., 2004 ; Orwin
F.G., 1983). Bununla ilgili tereddiitleri ortadan kaldirmak icin konu hakkinda etki buyuklagina sifir
yapacak kag tane galismanin analize ilave edilmesi gerektigi hesaplanmaktadir. Buna hata koruma sayisi
(fail-safenumber) denilir. Klasik metodla elde edilen ve 60 ¢alismadan olusan meta-analiz bulgularimizi
gecersiz kilacak manidar olmayan 3234c¢alismanin olmasi gerekmektedir. Diger bir metod olan Orwin ile
eldeki bulgulara zit tam 104864 calisma daha ilave edilmelidir ki ¢calismamiz gegersiz olsun. 60 adet
¢alismanin meta-analiz ile birlestirilmesi sonucunda elde edilen genel etki blyukliguniin rastgele etki
modeline gore hesaplanan E++= 1,162 degerine bakildiginda oldukca yiksek dlizeyde oldugu
gorilmektedir.

Tartisma, Sonug Ve Oneriler

Bu bolimde, arastirmanin tartismasi betimsel ve meta-analiz bulgularina bagh olarak iki bashk
seklinde yapilmistir.

Betimsel Analiz Bulgularina Bagh Tartisma

Ozellikle 2006 yilindan sonra egitimde bilgisayara destekli 6gretim calismalari oldukca yogun
arastirilan konulardandir. Ogretim siirecinin dnde gelen iriinlerinden biri de akademik basaridir.
Akademik basariyi daha verimli kilmak ve arttirmak amaciyla farkli teknikler denenmektedir. Meta-analiz
yontemiyle hazirlanan galismamizda bilgisayar destekli 6gretimin ilkdgretim 6grencilerinin akademik
basarisi lizerine olan etkisini incelemek igin deneysel ¢alismalar birlestirilmis ve akademik basari Gzerine
etki bliylklugu degeri belirlenmistir.

Bilgisayar destekli 6gretim yonteminin akademik basariya olan etkisini incelemek icin 2000 -2014
yillari arasinda yapilmis olan deneysel ¢alismalar incelenmistir. Bu kapsamda 946 yiksek lisans ve
doktora 414 makale ve bildiri bulunmustur. Toplanilan bu ¢alismalarin igeriginde deney ve kontrol grubu
olan deneysel 60 galisma analize dahil edilmistir. Dahil edilme kriterlerinin bir digeri de yeteri kadar
sayisal veriye sahip olmalaridir. Bu veriler, gruplarin aritmetik ortalamalari, standart sapmalari ve
orneklem buydklikleridir.

Elde edilen galismalardaki veriler sayisal alandaki fen ve matematik derslerinden toplanmistir. Bu
sonucun, bilgisayar destekli 6gretimin timine yaymak mimkin olmayabilir. Bilgisayar destekli
ogretimin Ogrencilerin akademik basarisi Gzerine etkisini inceleyen calismada kullanilan 60 adet etki
blyUklGgu hesaplanmis ve buna gore, %95 oranla 57 galismanin pozitif etki gosterdigi gorilmistir.
Bunun yaninda 35 galismanin (%58,3) genis olgekte etki ettigi gorilmustir.
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istenilen calismalara ulasmada, YOK Ulusal tez merkezi sayfasindan ve ULAKBIM veri tabani biiyiik
kolayliklar saglamaktadir. Bazi 6nemli tezlerin yazar tarafindan kisitlanmasi veya 6nemli veri tabanlarina
ulagsmada yine Ucretli tyelikler gibi durumlardan dolayr bazi sikintilar yasanmigtir. Bu durum, literatiire
dayali calisma yapacak olanlari etkileyebilmektedir. Meta-analize dahil edilen c¢alismalarin buyik
cogunlugu MEB’ e bagli ilkdgretim okullarinda yapilmistir. Betimsel bulgulara iliskin tartismalardan sonra
meta-analiz yéntemiyle ulasilan bulgular asagida irdelenmektedir.

Meta Analiz Bulgularina Yénelik Tartisma

Tartismanin bu boéliminde meta-analize yontemiyle elde edilen bilgisayar destekli 6gretimin
ogrencilerin akademik basarisina etkisine yonelik bulgular ve arastirmanin problem ve alt problemleri de
irdelenmistir.

Arastirmaya Dahil Edilen Calismalarin Etki biiyiikliigii Bulgulari

Calismada elde edilen bulgular CMA 2.2 programiyla hesaplanmistir. Tablo 9’ da ¢alismaya dabhil
edilen arastirmalarin etki buyuklikleri, standart sapma, varyans, Z ve p degerleri verilmistir. En blyulk
etki (ES=4,770) ile Ozkok (2010) {in yaptigi calismadir.Calismalarin etki biyikligi yéniine bakilacak
olursa, dahil edilen 57 arastirma deney grubu lehine pozitif yonde ve olumlu etki ederken, 3 ¢calismada
negatif yonli ve kontrol grubu lehinedir. 57 ¢alismanin (%95) pozitif ¢ikmasi, durumun bilgisayar destekli
o6gretim yontemi lehine oldugu soylenebilir.

Calismalarin Etki modeline Gére Homojen Dagilim Dederleri

Calismanin heterojen olmasindan dolayi rastgele etkiler modeline gére genel etki modeli E, ;= 1,162
olarak hesaplanmistir. Bu durum, Cohen’ d ve Hedges’ s g ‘ ye goére ¢ok genis diizey dlceginde bir etkiye
sahip oldugunu gostermektedir. 60 calismanin Q ve p degerlerinin verildigi bu bolimdesabit etkiler
modelinin degeride 1,026 olarak hesaplanmistir.

Calismalarinin Yapildigi Yillara Gére Bilgisayar Destekli Ogretimin Etki Biiyiikliikleri

Calisma 2002 ile 2014 yillari arasini kapsamaktadir. En fazla ¢alismanin 2006 yilinda (13) yapildigi ve
etki bliytkliginin 6rneklem sayisina oranlandiginda £5=1,432 olarak hesaplanmistir. Yillara gore yapilan
arastirmalarin  6rneklem sayilari, aritmetik ortalamalari ve standart sapmalari gibi unsurlari
kullanildiginda en fazla etkiyi £5=1,886 ile 2011 yilina ait oldugu, en az etkinin (£S=0,122)2013 yilina ait
oldugu gorilmektedir. Calismanin vyillara gore farkhlik gdstermesi bilgisayar alaninda yapilan yeni
arastirma ve artan ders yazihmlarindan kaynaklandigi diisiinilebilir. Bilgisayar her gecen yil artmasi ve
egitimde bir model olarak kullanilmaya baslanmasi ile etki biiytkliklerinin de 2010 yilindan itibaren artis
gostermeye meyilli oldugu gorilmektedir.

Calismanin Yapildigi Ders Alanina Gére Etki Biiyiikliikleri

Deney ve kontrol gruplarindan olusan deneysel calismalarin yapildigi arastirmalarin ilgili ders
konusunun, geleneksel 6gretim yontemine karsin bilgisayar destekli 6gretim yonteminin 6grencilerin
akademik basarisina olan etkisi incelenmistir. Bu baglamda, en fazla galisma (24) fen ve teknoloji
dersinde yapilmis yine en blyik etki blylklugli E£S=1,388 ile bu derste elde edilmistir. Bu durum
orneklem sayilariyla ilintili bir durumdur. En az etkiyi gorsel sanatlar dersi (ES=0,515) vermistir.
Sonrasinda yapilan heterojenlik testinde p degerinin 0,209 (p>0,05) olarak hesaplanmasi, ders alanlari
arasinda anlamh bir farkhhigin olmadigi manasina gelmektedir.
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Sonug

Bilgisayar destekli 6gretim yonteminin ilkogretim 6grencilerinin akademik basarisi {izerine etkisinin
incelendigi calismada yapilan betimsel analizler sonucunda, arastirma kapsamina alinabilecek 60 yayin
gorialmustir. Bireysel arastirmalar meta-analiz yontemiyle birlestirilmis ve asagidaki sonuglara
ulasiimistir:

I.Bilgisayar destekli 6gretim yonteminin 6grencilerin akademik basarisina ¢ok genis diizeyde olumlu bir
etkisi varhig1 gosterilmistir.

Il.Geleneksel 6gretim yontemine karsin bilgisayar destekli 6gretim yontemi %95 e %5 oranla ¢ok
buyuk etkiye sahip oldugu hesaplanmistir.

I1.0gretmenler fen ve teknoloji, matematik ve sosyal bilgiler derslerinde islenen konulari bilgisayar
programlari, web teknoloji gibi unsurlari kullanarak 6gretme yolunu secerlerse 6grenciler cok daha
basarili olacagi gorilmustar.

IV.Egitimde bilgisayarin kullaniminin artmasiyla 6grencilerin akademik basarisi dogru oranda
artmaktadir.

V.2009 yilindan sonra g¢alismalarin etki buylklukleri 6zellikle web ve bilgisayar teknolojisinin
gelismesiyle olumlu yonde arttigi gézlemlenmistir.

VI.Ozel yada devlet okullarinda bilgisayar destekli egitimle verilen derslerin 6grenciler arasinda
anlasilma diizeylerinin hemen hemen ayni oldugu ve biyik etkiye sahip oldugu hesaplanmistir.

VII.Ozellikle Fen ve Teknoloji dersinde kullanilan animasyonlar ve ders iceriginin bilgisayar teknolojisine
olan yatkinhgindan dolayi ders tiirline gore yapilan 6lgimlerde etki blylkligi en fazla olan ders
oldugu hesaplanmistir.

VIll.Klasik ve bilgisayar destekli 6gretimle yapilan ders anlatimlarindan sonra meta-analiz ¢caligmasina
dahil edilen ilk test son test verileri kiyaslandiginda 6grencilerin konulari gérsel olarak hatirlayip
sinavlarda daha basarili oldugu analiz edilmistir.

Oneriler

Bu meta-analiz ¢alismasinda bilgisayar destekli 6gretimindgrencilerin akademik basarisina olan etkisi
incelenmis ve bunun disinda kalan etkileri calisma kapsami disindatutulmustur . Bu konularda galisma
yapacak arastirmacilar bilgisayar destekli 6gretimin tutum , motivasyon gibi faktorleriize rine etkisi ;
cinsiyet, sosyo-ekonomik farklilarin bilgisayar destekli 6gretim tizerine etkisi gibi farkl konularda meta
analiz calismasigerceklestirebilirler.

Gelecekteki deneysel calismalarda daha biylkorneklem gruplari Gizerindegalisma yapilma sl
onerilebilir. Ayrica arastirmalarda bilgisayar destekli 6gretimcalismalarinin deney siiresinin uzun
tutulmasi da o©nerilebilir. Bununla birlikte meta analiz arastirmalari ¢ok daha fazla yayina ulasildig
takdirde nitelik kazanmaktadir. Yayimlanmis olsun yada olmasin, sayisal verilere sahip tezler ile makale
ve bildiri gibi arastirmalara ulagiimasi tGlkemizde bilgisayar destekli 6gretimin ders basarisina etkisi daha
net ortaya koyacaktir
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