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Abstract 

This study examines meta-analysis studies published in the field of educational sciences from 2010–
2019, in journals indexed within the scope of the TÜBİTAK ULAKBİM TR Directory. Of the 163 
studies scanned, 26 meta-analysis studies that meet the inclusion criteria constitute the sample of this 
content analysis study. Within this research, a meta-analysis control form (MACF) developed by the 
researchers was used. The coding made by each of the two researchers has been considered, and it is 
concluded that the coherence between the codings was is sufficient (82%). The results of this research 
indicate that the most obvious problems in meta-analysis studies are: not establishing hypotheses; not 
calculating reliability between encoders; not using a flow chart (in terms of traceability); the use of 
commercial software in the analysis; not combining effect sizes on a common metric; use of the fail-
safe N in determining publication bias; evaluation of I2 on the basis of categories; and decision making 
according to the result of the heterogeneity test in model determination. It is thought that the current 
study will contribute methodologically to the avoidance of errors in future meta-analysis studies. 
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INTRODUCTION 

Many studies in the social sciences investigate the differentiation of the dependent variable 
according to the independent variable categories. The final result obtained from the inferences based 
on the significance of the frequencies varies, for several reasons (Aloe, Amo & Shanahan, 2014; 
Thiese, Ronna & Ott, 2016). Therefore, the same study may give different results, in different 
samples, under different conditions, or may be interpreted differently. This fact will lead to different 
tendencies among researchers in the evaluation of a subject in the literature. In such cases, the process 
of combining the studies together and reviewing them will give more meaningful results, in terms of 
guiding the literature. Most calculation procedures of the significance test require the outlined studies 
to be independent. Considering dependent studies as independent and interpreting the results 
accordingly may cause significance test errors (Rosenthal, 1995); this can be prevented by combining 
several non-independent studies as a single study through various dependent variables (Rosenthal, 
1991). Meta-analysis provides statistical analysis of the results collected from more than one study 
(Aloe et al., 2014; Card, 2012); it also provides a method for arranging a large and inconsistent mass 
of findings and evaluating overall effect size (Cooper, Hedges & Valentine, 2009; Glass, 1976; 
Rosenthal, 1991; Rosenthal, 1995). Meta-analysis allows researchers to achieve more accurate and 
more reliable results than any primary study or non-quantitative narrative review can provide 
(Nakagawa, et al.,2017; Rosenthal & DiMatteo, 2001). DeCoster (2004) expressed the objective of 
meta-analysis as providing the same methodological discipline as the literature obtained from 
experimental studies. Başol, Doğuyurt and Demir (2016) stated that considering the technique, 
methodology and results together will lead to more subjective results. Therefore, meta-analysis can 
provide more accurate information to researchers, through an objective review of the studies carried 
out in the field of interest. 

Meta-analysis is mostly used in scale development and descriptive studies (Başol et al., 2016); 
it is also preferred in studies evaluating the relationships between dependent and independent variables 
(Rosenthal & DiMatteo, 2001). 

Meta-analysis studies are not only systematic literature reviews involving the process of 
blending the results, they are used to perform more specific and more sensitive reviews (Card, 2012; 
Cook et al., 1992; Hedges & Olkin, 1985; Higgins & Green, 2011). 

Although the processes required for meta-analysis are basically the same, they are classified 
differently by different researchers. According to Mullen (1989), meta-analysis is performed in three 
steps: 1) central tendency, 2) heterogeneity of the results of the works, and 3) explanation of the 
diversity among them, with the properties of the works. DeCoster (2004), however, listed the steps as: 
1) defining the relevant theoretical relationships, 2) collecting the set of works that provide data 
regarding the relationships, 3) coding the works and calculating the effect sizes, 4) analysing the effect 
of the moderator variables and the distribution of the effect sizes, and 5) reporting and interpreting the 
results.  

The minimum number of works that can be included in a meta-analysis study is two, but the 
results from two works may show an unstable structure (Borenstein, Hedges, Higgins & Rothstein, 
2009; Rosenthal, 1995). In meta-analysis studies, reviewing a small number of works poses a problem, 
and the quality of these works (whether good or bad) is criticised (Rosenthal & DiMatteo, 2001). 
Therefore, it is very important to confirm that the works to be included in the analysis address the 
same categories (Başol et al., 2016). This requirement, which aims to minimise deviation in the data 
set, depends on the comprehensiveness and systematicity of the inclusion and exclusion processes for 
the works to be covered within the scope of the study (Côté & Jennions, 2013; Higgins et al., 2019). 
For instance, using predefined questions and keywords and screening a single database with 
inclusion/exclusion criteria eliminate some biases and can be accepted as systematic techniques, 
although they are not comprehensive. For meta-analysis studies involving social sciences, it can be 
said that there is room for better documentation of search steps, in terms of systematicity and 
repeatability. The number of works to be included in/excluded from the meta-analysis is determined 
by the control forms, according to the specified criteria and methods in the literature (Başol et al., 
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2016; Rosenthal, 1991; Rosenthal & DiMatteo, 2001), increasing the internal reliability and external 
validity of the study (Başol et al., 2016). With a correct coding, therefore, it will be easier to explain 
changes in effect size (Furtak, Seidel, Iverson & Briggs, 2012; Lipsey & Wilson, 2001). 

Effect size is the most important part of a meta-analysis reviews. If the sample is not too 
small, it provides illustrations of various central trend and variability indices, as well as effect sizes; 
this is often very valuable (Rosenthal, 1995; Rosenthal & DiMatteo, 2001). Two main effect size 
families are ‘family r’ and ‘family d’ (Rosenthal, 1995; Rosenthal & DiMatteo, 2001; Williams, 
Greenwood & Parker, 2013). The most important members of the first family are Pearson’s r and 
Fisher’s z transformation. In the ranking of the standard r for comparisons, meta-analysis generally 
uses the conversion of the correlation coefficients from Pearson’s r to Fisher’s z (Borenstein et al., 
2009). The three most important members of the d family are Cohen's d, Hedges' g, and Glass's Δ 
(Rosenthal, 1995; Rosenthal & DiMatteo, 2001). Hedges' g is the standardised average difference that 
converts all effect sizes into a common metric that can be interpreted as the difference between the 
two groups, measured as a reference to a standard deviation (Cooper & Hedges, 1994). An advantage 
of Cohen's d and Hedges' g is that they are off-scale or standardized. The main limitation of both is 
their being parametric statistics (Williams et al., 2013). 

Two basic effects are mainly used within the scope of meta-analysis: fixed and random 
effects. When the fixed effects model is adopted, the significance test is based on the total sample size, 
and the generalisation is carried out over the sample sizes. Hence, in the fixed effects model the 
statistical power is high, but the generalisation is limited (Borenstein, Hedges & Rothstein, 2007; Hill, 
Davis, Roos & French 2019), which may sometimes create limitations. Therefore, the random effects 
model is used. When the random effects model is adopted, the significance test is based on the total 
number of included works, not the total sample size, and generalisation goes beyond the specific 
works coming from the same population. Therefore, as the heterogeneity increases with the increase of 
generalisability, its statistical power decreases. Since the number of random samples in the works 
included in the meta-analysis is quite low, the random effects application should not target too much 
sensitivity (Rosenthal, 1995). The answer to the question of whether to use the fixed effects or random 
effects model in a meta-analysis relates to how sampling was performed. The sampling method used in 
the universe of active works (from which we collected the works) determines how we can generalise 
the results of the analysis. The fixed effects model assumes that the results of the works conducted in a 
population according to certain rules can be generalised to cases similar to this population and these 
rules. On the other hand, the random effects model assumes that we define a universe of works, and 
the actual effect size is different for each work in the universe. The works included in the analysis are 
assumed to be a random example of all works in the universe. Therefore, the random effects model 
can generalise the results of the analysis to all universes and cases included within the framework of 
the sampling (Borenstein, 2019; Borenstein et al., 2009). 

Publication bias is one of the factors to be considered in meta-analysis that may lead to 
misinterpretation (Ioannidis & Trikalinos, 2007; Lin & Chu, 2018). Publication bias is a potential 
problem for any systematic review, because works reporting high effect sizes are more likely to be 
published than those reporting small effect sizes (Borenstein et al., 2009; Lipsey & Wilson, 2001; 
Rosenthal, 1991; Rothstein, Sutton & Borenstein, 2006; Vevea & Woods, 2005). Van Aert, Wicherts 
and van Assen (2019) grouped the methods used to review publication bias under two categories, 
namely  used to test publication bias and the verification of the effect size for publication bias. They 
defined bias determination methods under these categories. The most commonly used bias 
determination methods are the fail-safe N, funnel plot, Egger's linear regression, test of excess 
significance, Begg and Mazumdar's rank correlation test, normal q–q graph and p-uniform's 
publication bias test (Başol et al., 2016; Borenstein et al., 2009; Darabi, Liang, Suryavanshi & Yurekli, 
2013; Lipsey & Wilson, 2001; Vevea & Woods, 2005). The symmetry of the funnel plot (one of the 
most commonly used methods) indicates that there is no publication bias, whereas its skewness 
indicates the presence of bias (Darabi et al., 2013; Vevea & Woods, 2005). Başol et al. (2016) express 
not including all works in the literature in the study as a validity issue, whereas Aloe et al. (2014) state 
that the inclusion of published and unpublished works in a meta-analysis study does not seriously 
affect the publication bias, therefore the publication bias may not completely result from the sample. 
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In meta-analysis, heterogeneity tests are measures of the differences between the works. 
Heterogeneity estimates the amount of variation among reviewed works, arising from the variables 
and from the external error (Higgins, Thompson, Deeks & Altman, 2003). These tests are reported 
using H, R, I2,   and Q-values, which are considered to complement each other in the interpretation. I2 
is a simple percentage of the total variance; it should not be interpreted as the amount of heterogeneity 
(Borenstein, 2019). Unlike the Q-value, I2 does not depend on the total number of works used to 
calculate the summary effect size. Therefore, I2 is the preferred statistic when reporting the 
heterogeneity of a small group (Higgins et al., 2003). A high I2 value indicates that variance is 
associated with factors other than the variable being investigated (Higgins et al., 2003). The Q statistic 
is a weighted variance that indicates whether all works come from a population with chi-square 
distribution. A significant Q statistic indicates that effect sizes come from different populations 
(heterogeneity). If the Q statistic is not significant, all works are assumed to have the same population 
effect, indicating the use of fixed effects models (Darabi et al., 2013). As the I2 value, the Q statistic 
should never be used as the amount of heterogeneity (Borenstein, 2019). The H statistic emerges using 
Cochran's Q statistic. The parameter    is defined as the variance of the actual effect sizes.  

The R2 statistics are calculated together with     and the typical variance within the group 
(study) σ2, similar to the H2 statistics. H, R and I2 statistics are not dependent on the number of studies. 
Therefore, it is recommended that one of these coefficients is presented with the tests performed 
(Higgins & Thompson, 2002). 

The following are expressed as ways of addressing heterogeneity: conducting a citation review 
and meta-analysis; allowing or ignoring heterogeneity using fixed and random effects models while 
modelling the data; and conducting research to explain and eliminate heterogeneity (Higgins et al., 
2003). 

The properties recorded for each work and outlined in the study set can be used as moderator 
variables, that is, variables associated with the amount of the effect size achieved for different works 
(Rosenthal, 1995). The simplest way to analyse the moderators is to compare the average effect sizes 
in different subgroups that constitute moderator levels. The analysis of the moderators in meta-
analyses allows further testing of the details of the theory and a better understanding of the research 
literature (Rosenthal & DiMatteo, 2001). 

Reporting the prediction interval and confidence intervals along with the data of the works 
covered in the meta-analysis is an important issue. The prediction interval provides information on the 
range of the effect sizes on a single metric. In other words, it gives information about the range. The 
accuracy of the prediction interval is somewhat affected by the number of works. If the analysis 
includes at least ten works, the prediction interval is likely to be accurate enough to be useful. The 
confidence interval is a sensitivity index that shows how precisely we estimate the average effect size 
(Borenstein et al., 2009). 

Purpose of the Study 

Meta-analysis studies are expected to include many criteria, especially in terms of 
methodology. The purpose of this study is the evaluation of meta-analysis works conducted in 
educational sciences between 2010 and 2019 in Turkey, including the steps followed in terms of 
methodology and the comments made regarding the findings and results obtained. At the same time, 
this study aims to prevent both conceptual and statistical mistakes that may occur in future meta-
analysis studies. 

Research Questions 

Within the scope of the study, meta-analysis works conducted in Turkey from 2010–2019 
were evaluated, considering the following points, in terms of methodology: 
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1. What are the criteria that are considered in the introduction parts of the studies? 

2. What are the criteria that are considered in the methodology parts of the studies?  

3. What are the criteria that are considered in the conclusion, discussion and suggestions parts 
of the studies? 

METHODOLOGY 

Research Model 

The works included in the study were evaluated in terms of methodology, using content 
analysis. The main objective of content analysis is to reach the concepts and relationships that express 
the collected data in an understandable way (Yıldırım & Şimşek, 2006). 

In the study, the introduction, method and conclusion parts of each meta-analysis work were 
reviewed and evaluated according to the specified criteria. In this regard, a descriptive process was 
followed. Descriptive studies are defined as involving a type of research that enables the revealing of 
the current situation as it is. 

Sample  

In the current study, meta-analysis papers published in the journals indexed within the scope 
of the TÜBİTAK ULAKBİM TR Index (ULAKBİM) were analysed, using the content analysis 
method. A total of 163 works were accessed in the field of educational sciences, as a result of a 
screening carried out in ULAKBİM with the keywords ‘Meta-Analysis’ and ‘Meta-Analiz’. Of those 
163 works, 26 works that meet the inclusion criteria were evaluated within the scope of the study.  

Data Collection Process 

Regarding the identification of the works to be evaluated within the scope of the study, the 
first screening date was 7 January 2020, and the last screening date was 18 February 2020. Since there 
is not a separate ‘educational sciences’ database in the ULAKBİM system, the screening was carried 
out on the social sciences database. Although the current study is a content analysis study, the 
screening process is outlined by using the flowchart suggested for use in the PRISMA notification for 
systematic review and meta-analysis. The flowchart for the screening process is given in Figure 1. 
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Figure 1 

 

Data Collection Flowchart 

In addition to the flowchart, Table 1 provides information about the journals in which the 
works evaluated in the study were published. 

Table 1 Distribution of Papers Evaluated within the Scope of the Study, by Journal 
Journal f 
Education and Science (Eğitim ve Bilim) 5 
Turkish Studies: International Periodical for the Languages, Literature and History of Turkish or Turkic 4 
Journal of Hacettepe University Education Faculty (Hacettepe Üniversitesi Eğitim Fakültesi Dergisi) 3 
Journal of Abant İzzet Baysal University Education Faculty (Abant İzzet Baysal Üniversitesi Eğitim 
Fakültesi Dergisi) 

2 

Eurasian Journal of Educational Research 1 
Pegem Education and Training Journal (Pegem Eğitim ve Öğretim Dergisi) 1 
Adıyaman University Journal of Educational Sciences (Adıyaman Üniversitesi Eğitim Bilimleri Dergisi) 1 
Journal of İnönü University Education Faculty (İnönü Üniversitesi Eğitim Fakültesi Dergisi) 1 
Kastamonu Education Journal (Kastamonu Eğitim Dergisi) 1 
Journal of Erzincan University Education Faculty (Erzincan Üniversitesi Eğitim Fakültesi Dergisi) 1 
SPORMETRE Journal of Physical Education and Sports Sciences (SPORMETRE Beden Eğitimi ve Spor 
Bilimleri Dergisi) 

1 

Journal of Trakya University Education Faculty (Trakya Üniversitesi Eğitim Fakültesi Dergisi) 1 
Journal of Çukurova University Education Faculty (Çukurova Üniversitesi Eğitim Fakültesi Dergisi) 1 
Journal of Mersin University Education Faculty (Mersin Üniversitesi Eğitim Fakültesi Dergisi) 1 
Gazi University Journal of Gazi Education (Gazi Üniversitesi Gazi Eğitim Dergisi) 1 
Educational Management in Theory and Practice (Kuram ve Uygulamada Eğitim Yönetimi) 1 
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Regarding Table 1, five of the works were published in Education and Science (Eğitim ve 
Bilim), four works in Turkish Studies: International Periodical for the Languages, Literature and 
History of Turkish or Turkic, three works in the Journal of Hacettepe University Education Faculty 
(Hacettepe Üniversitesi Eğitim Fakültesi Dergisi) and two in the Journal of Abant İzzet Baysal 
University Education Faculty (Abant İzzet Baysal Üniversitesi Eğitim Fakültesi Dergisi). 

Regarding the evaluation of other features related to the papers but not included in Table 1: 4 
of the 26 works were observed to focus on the effectiveness of the relationships and 22 on the 
effectiveness of the differences between the studies reviewed. Six works were from 2015, seven from 
2016, seven from 2017, four from 2018 and two from 2019. 

Validity and Reliability of the Study 

Transactional content analysis for detailing screening forms is one of the methods that 
increase the validity of content analysis studies (Başol et al., 2016). In order to ensure high research 
validity, the items specifying the properties that meta-analysis should have (in terms of methodology) 
are included in the coding form. Each work was enumerated by the researchers to ensure that the 
works were included in the sample only once. 

In order to determine the reliability of the coding processes to be carried out by the 
researchers, 6 of the 26 papers were selected at random and analysed by both researchers. The 
reliability of the coding was determined, and the agreement between the raters (expected to be at least 
80%) was calculated as 82%, using the formulas suggested by Miles and Huberman (1994). In 
addition, to increase the reliability of the paper classification process, the classifications were 
discussed by the researchers and disagreements were resolved. 

Data Collection Tool 

Prior to the content analysis, the researchers developed a meta-analysis control form (MACF) 
to reveal the methodological deficiencies of the included meta-analysis works. PRISMA (2009), 
control forms developed by Geyskens, Krishnan, Steenkamp and Cunha (2009) and the meta-analysis 
evaluation form developed by Başol et al. (2016) were used in the development of the MACF. The 
characteristics of the meta-analysis process and the most common problems in meta-analysis were 
considered in its creation. 

The items included in the MACF require that the encoder codes the questions related to the 
methods and techniques used in the study as Yes/No, except for one item. For some items, the 
researchers were expected to make explanations about the relevant case, in addition to the coding. The 
MACF consists of three sections: Introduction Part of the Study (14 items), Methodology Part of the 
Study (12 items), and Conclusion, Discussion and Suggestions Parts of the Study (3 items). 

Data Analysis 

The data obtained by the MACF were explained using frequency and percentage values. 

Limitations 

The study is limited to 26 studies available in the ULAKBİM system. The inclusion criterion 
for the works evaluated within the scope of the research was set as being a meta-analysis study. 
Following screening performed with the keywords ‘Meta-Analysis’ and ‘Meta-Analiz’, works lacking 
any statistical information among the meta-analysis were excluded from this research, according to the 
MACF. 

  

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.14687%2Fijhs.v13i1.3460
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.14687%2Fijhs.v13i1.3460
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FINDINGS  

Findings and Interpretations Regarding the Introduction Parts of the Studies 

The findings obtained as a result of the analysis of 26 papers according to the first 14 items of 
the MACF form are given below. 

Table 2 Descriptive Statistics of the Answers given to the Items in the Introduction Part  
MACF items f % 
The purpose of the study is explicitly stated. 25 96 
The reason(s) for the selection of variables is explicitly stated. 24 92.3 
The research problem is reported. 20 77 
Sub-problems related to the research problem are reported. 16 62 
One or more research hypotheses are established. 1 4 
The databases in which the screening was performed are specified. 25 96 
The dates of the screening process are reported. 12 47 
The keywords used in screening are reported. 23 88 
Inclusion criteria are reported. 26 100 
Exclusion criteria are reported. 6 23 
Unpublished studies are evaluated within the scope of the work. 17 65 
Intercoder reliability is tested. 14 54 
The number of screened works, eligible works and the ones included in the review are reported using 
a flowchart as well as the works exclude from the study and exclusion reasons. 

3 12 

The studies included in the meta-analysis are reported in a table. 10 38 
 

Table 2 shows the satisfaction of the criteria in the MACF developed by the researchers 
(mainly based on the PRISMA criteria) by the 26 works published in 2010–2019. Works carry 
different properties that meet different criteria. For the reviewed papers, the criteria most frequently 
met are: reporting of inclusion criteria, reporting of keywords used in screening, specification of 
databases where screening was performed, explicit statement of the purpose of the study, explicit 
statement of the reason(s) for variable selection and reporting the research problem.  

While 16 works contain information on both the start and end dates of the screening process, 
in 4 works (~ 15%) only the final screening date is included.  

In addition, there are 12 works in which the studies to be included in the meta-analysis were 
not analysed by at least two coders. Therefore, for these, inter-coder reliability was not tested. Of the 
14 works in which inter-coder reliability was tested, 9 (~ 64%) used the Miles–Huberman method, 
while 4 (~ 29%) employed Cohen's Kappa. In 1 (~ 4%) work, only the establishment of agreement is 
mentioned; no numerical value is given. 

The criteria least satisfied by the 26 works are: establishment of a hypothesis; reporting of 
exclusion criteria; and reporting numbers of screened works, eligible works, works included in the 
review and works excluded from the study (with exclusion reasons) (i.e. having a flowchart). Among 
these, lack of exclusion criteria and absence of a flow chart affect the transparency of the research 
(Moher, Liberati, Tetzlaff & Altman, 2009). 

Findings and Comments Regarding the Methodology Parts of the Studies 

The findings obtained as a result of the analysis of 26 papers according to 12 items included in 
the MACF form are given below. 
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Table 3 Descriptive Statistics of the Answers given to the Items in the Methodology Part  
MACF items f % 

Software used in the analysis: 

CMA (22) 
MetaWin (5) 
Excel (2) 
SPSS (3) 

85 
19 
8 
12 

Normal distribution was tested to check whether combining the effect sizes of the 
studies is appropriate or not. 

4 15 

Information about the analysis of extreme values is provided. 0 0 
Effect sizes were combined on a single metric using the conversion formula. 1 8 
Effect sizes were interpreted and reported as small/medium/large. 26 100 
Fail-safe N is reported. 19 73 
Publication bias is specified. 25 96 
Heterogeneity/homogeneity is specified. 26 100 
Moderator analyses were performed. 20 77 
The result of the heterogeneity test was taken into consideration in the selection of the 
model used. 

2 8 

Confidence intervals were interpreted. 7 27 
Prediction intervals were interpreted. 0 0 

 
As can be seen in Table 3, the CMA program was most frequently used in the works. In four 

of the works (~ 15%), no information is given about the statistical program used. 

The effect sizes were observed to be interpreted as low/medium/high in all works. In 10 of the 
26 works (~ 38%), Cohen's d was used in effect size calculations, whereas in 8 (~ 31%), Hedge's g 
was used. In eight works (~ 31%), the coefficient used in effect size calculations is not reported. The 
reasons for using the selected coefficient are reported only in one work. 

Regarding the detection of publication bias, the funnel plot was used in 22 works (~ 85%); 
Egger’s test in 5 (~ 19%), Begg and Mazumdar’s rank correlation test in 3 (~ 12%) and Duval and 
Tweedie’s method in 4 (~ 15%). No results related to the test of publication bias is reported in any of 
the works. In addition, in 11 of the 26 works (42%), fail-safe N is not reported, whereas in 11 (73%) of 
the remaining 15 works, fail-safe N was used to specify publication bias. It should be noted that five 
different coefficients were used for the specification of publication bias in two different works. 

In 18 of the 26 works (~ 69%), both I2 value and the Q test (heterogeneity or homogeneity 
test) were employed; whereas only the Q test was used in 8 works. In addition, in 16 works where I2 
was used, this coefficient was evaluated in three categories, as low, medium or high (25%, 50% and 
75%, respectively). 

At the model selection point, the random effects model according to heterogeneity was used in 
20 of the 26 works (~ 77%), both fixed and random effects models were used in 1 work, the random 
effects model according to the objectives in the literature was used in 2 works and the random effects 
model according to both literature and heterogeneity was used in 1 work. In one work, the random 
effects model was reported to be preferred because of failing to meet common effect size assumption. 
In another work, the random effects model was reported to be preferred because the studies included 
in the meta-analysis were not functionally equal, and the work aimed to make a generalisation from 
the determined effect size. As can be seen from these results, it can be said that within the scope of the 
analysed works, model selection was made according to the results of the heterogeneity test. 

In 20 of the 26 works (~ 77%), the structure formed by the effect sizes was found to be 
heterogeneous, and moderator analyses were performed. In two works, moderator analyses were 
reported to be performed according to the homogeneity of the structure formed by the effect sizes of 
the works included in the meta-analysis. In one work, the structure formed by the studies included in 
the meta-analysis was determined to be heterogeneous and moderator analyses were carried out, but 
no further information was provided in terms of revealing the reasons for heterogeneity. In another 
work, the structure formed by the effect sizes was found to be heterogeneous, but the moderator 
analysis was not performed; similarly, in another, the structure formed by the effect sizes was found to 
be homogeneous and the moderator analysis was not performed. In yet another work, the structure 
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formed by the effect sizes was found to be heterogeneous, the moderator analysis was not performed 
and the absence of a moderator analysis was reported as a limitation of the study and it was suggested 
that it was performed. 

Regarding the methodology parts of the analysed works, the most common shortcomings are 
as follows: prediction intervals were not interpreted, normal distribution was not tested to assess the 
appropriateness of combining effect sizes, the information regarding the analysis of extreme values 
was not provided and effect sizes were not combined on a single metric using the conversion formula. 
These can be interpreted as showing that the characteristics of the studies reviewed in the works were 
not substantially taken into consideration. 

Findings and Comments Regarding the Conclusion, Discussion and Suggestions Parts of 

the Studies 

The findings obtained as a result of the analysis of Conclusion, Discussion and Suggestions 
parts of 26 papers according to three items of the MACF are given below. 

Table 4 Descriptive Statistics of the Answers Given to the Items in the Conclusion, Discussion 
and Suggestions Parts  

MACF items f % 
Limitations of the work are reported. 11 42 

Generalisations are made considering the findings. 26 100 

Adequate suggestions are submitted for future research. 14 54 

 
As seen in Table 4, limitations are reported in 11 of the 26 works (~ 42%). The lack of 

reporting of the limitations in 15 of the works (~ 58%) can be interpreted as a negative factor. In all 26 
works, generalisations are made considering the findings. In 11 of the 26 studies (~ 42%), suggestions 
for future research are submitted. 

DISCUSSION, CONCLUSION AND SUGGESTIONS  

Regarding the publication years of the works analysed in the study, no published study 
satisfying inclusion criteria was found between 2010 and 2014. This shows that interest in and the 
popularity of meta-analysis in the field of educational sciences have increased in the last five years. 
The vast majority of the works included in the study focus on the effectiveness of the differences, 
while the remaining few focused on the effectiveness of the relationships. 

Research hypotheses were observed not to be established in the majority of the works. 
Considering that hypotheses explain the available data, suggest solutions to the problem and are 
testable (Karasar, 2011), the importance of establishing a hypothesis is clear. 

Inter-coder reliability was found to be untested in a significant portion of the works reviewed 
in the study. Miles and Huberman (1994) emphasise that the performance of coding by two 
researchers on the same data set makes descriptions clearer; in addition, it is possible to reach an 
agreement about the meaning of the coding and the parts of the data belonging to a specific code if 
two researchers code the same data set. 

Most of the works covered in this study contain deficiencies in the reporting of exclusion 
criteria, numbers of screened works, eligible works, works included in the review and excluded works 
(and the reasons for exclusion) by using a flow diagram, and in the reporting of the works included in 
the meta-analysis explicitly as a table. Additionally, the screening dates are not reported in some of the 
works. The lack of reporting of relevant details creates problems in terms of the transparency, 
reliability and repeatability of the research. At the same time, these deficiencies cause problems 
related to validity. 
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Regarding the computer programs used, the CMA program was observed to be used in most of 
the 26 works. CMA is a commercial software for meta-analysis applications. Meta-analyses were 
observed to be carried out by a single program in the reviewed works, which restrains the revealing of 
other evidences related to the results by using different outputs that may be obtained through other 
software. 

Another remarkable deficiency is that normal distribution and extreme value assumptions 
were not tested in a significant number of the 26 works. The test of the assumptions before performing 
statistical analysis helps to ensure the accuracy of the analysis results and is one of the factors that 
eliminates the risk of the study deviating from scientific principles. Without this, the study becomes a 
non-scientific study. 

In most of the works, the effect sizes were not combined on a common metric using 
transformation formula (or no information is given on this issue). The main objectives of the meta-
analysis can be stated as: combining relevant studies and calculating the effect sizes, combining these 
calculated effect sizes on a common metric and, finally, achieving an average effect size from the 
effect sizes combined on a common metric (Cohen & Manion, 2001; Field, 2001). 

Regarding the works reviewed in the course of the research, the coefficient used in effect size 
calculations is not mentioned in some works, and only one work provides information about why the 
coefficient used in the calculation of the effect size was preferred. Regarding the literature, the use of 
Hedge’s g is recommended for very small sample sizes (< 20); for sample sizes greater than 20, it is 
suggested that the results will be approximately equal regardless of whether Cohen's d or Hedge's g is 
used (Durlak, 2009; Ellis, 2010; Hedges & Olkin, 1985). Failure to provide information about the type 
of the effect size and the reasons for preferring it is considered a threat to the differentiation of study 
results in meta-analysis. 

Regarding the fail-safe N, no quantitative output is reported in some of the 26 studies 
reviewed in this research; the fail-safe N was used to address publication bias in some others. The fail-
safe N is one of the expressions of the p value obtained from meta-analysis. It describes the robustness 
of a significant result by calculating how many studies with effect size zero can be added to the meta-
analysis before the result loses statistical significance. The fail-safe N value is strongly affected by the 
average mediating effect of unpublished studies (Iyengar & Greenhouse, 1988). The fail-safe N is 
usually very large, even if the null hypothesis (H0) is accepted. If the p value is too small, the fail-safe 
N will be too large; if the p value is slightly less than 0.05, the fail-safe N will be small (Hagger, 
Wood, Stiff & Chatzisarantis, 2010; Rosenthal, 1979). It gives information about the robustness of a 
statistically meaningful result, that is, the power of meta-analysis. Using a fail-safe N in determining 
the presence of publication bias may lead to false results (Higgins & Green, 2011; Scargle, 2000). 

In the vast majority of works, the I2 value was classified as low, medium or high in terms of 
heterogeneity, which is not a correct approach, as I2 is not an absolute distribution index, but a ratio; it 
therefore does not give information about the distribution, and a heterogeneity that can be considered 
high in one context can be considered low in another (Borenstein, 2019; Harrer, Cuijpers, Furukawa & 
Ebert, 2019). Also, some works were observed to use only the Q test regarding heterogeneity. Since Q 
and I2 are two different statistics with different superiorities, sticking to a single statistical result while 
making inferences about heterogeneity may lead to misinterpretations (Borenstein, 2019; Card, 2012). 

Regarding heterogeneity, it is worth mentioning that heterogeneity cannot be interpreted as 
‘good’ or ‘bad’ in its natural form. If our objective is to report that intervention raises scores to a 
certain value, we can say that, in this case, heterogeneity is indeed a problem. In the absence of 
heterogeneity, a common effect that applies to all populations can be reported. In the presence of 
heterogeneity, there is no common effect size and hence no common effect can be reported; however, 
in such a case, the degree of heterogeneity can be assessed, and effect sizes of 0.05 for some 
populations and as high as 0.95 for other populations can be reported. What makes heterogeneity 
‘good’ or ‘bad’ varies according to the objective of the study (Borenstein, 2019; Higgins et al., 2003). 
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In the majority of the works reviewed in this study, the model selection was made according 
to the results of the heterogeneity test, which is not a correct approach, for several reasons. It is not 
logical to use the result of a statistically insignificant heterogeneity test in deciding whether the studies 
reviewed within the scope of a meta-analysis share a common effect. Although heterogeneity tests are 
considered to be important by the researcher, they may not be statistically significant. Also, the fixed 
effects model is used when such an approach is adopted. If a default model must be chosen, it would 
be more logical to choose the random effects model, which requires fewer assumptions about the 
consistency of the effects (Borenstein, 2019; Borenstein et al., 2009; Huedo-Medina, Sanchez-Meca, 
Marín-Martínez & Botella, 2006). 

Confidence intervals were not interpreted in the majority of the works reviewed in this 
research. The confidence interval related to the variance between studies is of great importance for the 
random effects model, in terms of measuring the uncertainty of point estimates (Jackson & Bowden, 
2016). Confidence intervals and point estimates are interpreted differently by the fixed effects and 
random effects models (Higgins & Green, 2011). Regarding the review of the works in terms of 
interpretation of prediction intervals, no data related to the relevant information was found. Prediction 
intervals show the actual effect size range of future studies. Failure to interpret confidence intervals 
and prediction intervals may increase the risk of making mistakes in the conclusions made for relevant 
studies and future studies and may damage the validity of the cases concerned. 

In addition, study limitations are not reported in more than half of the reviewed works. Not 
reporting the limitations of a meta-analysis harms the repeatability of the study in terms of research 
strategy (Moher et al., 2015). 

In view of the findings of this study, the following suggestions are issued for future studies: 

Given that various types of meta-analysis exist (e.g. multilevel meta-analysis, Bayesian meta-
analysis, network meta-analysis based on graph theory and structural equation modelling meta-
analysis), it is recommended that different types of meta-analysis studies involving these are 
conducted. 

It is recommended that meta-analyses are performed using open-source software such as R 
and free and open-source software such as Jamovi or JASP, where the analysis is carried out through 
drop-down menus. 

In order to prevent the loss of internal reliability of meta-analysis, it is strongly recommended 
that inter-coder reliability is checked. Also, if there are likely to be many guesses, the use of a statistic 
like kappa is recommended for inter-coder reliability; however, if the coders are well-trained and less 
likely to guess, the use of statistics such as agreement rate is recommended (McHugh, 2012). 

Regarding information about the presence or absence of publication bias, the use of p-
uniform, Egger’s test or Begg’s test is recommended (rather than fail-safe N). Additionally, employing 
more than one method will strengthen the study, in terms of the reviewability of the results. 

Regarding the selection of a fixed effects or random effects model, the decision should be 
taken with consideration of whether the studies examined within the scope of the research share a 
common effect size, as well as the objective of the meta-analysis. Model selection is related to the 
distribution of effect sizes and the consideration of related error sources. If the reviewed studies 
comprise only published works, the random effects model may be suggested as a more reasonable 
option (Borenstein et al., 2009). 

Regarding the reporting of systematic review and meta-analysis studies in the literature, the 
use of the PRISMA flow chart, a review template in which decisions for the inclusion and exclusion of 
the relevant works are shown in a transparent way, is recommended (Moher et al., 2009; Moher et al., 
2015) 
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In future meta-analysis studies, it is recommended that prediction intervals are reported, to 
show the real effect range of those studies.  
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Appendix A: Meta-analysis control form 
Introduction Part of the Study   
1. The purpose of the study was explicitly stated   
      (0) No     (1) Yes 
2. The reason (s) for the selection of variables were explicitly stated   

      (0) No     (1) Yes 
3. Research problem was reported   

      (0) No     (1) Yes 
4. Sub-problems related to the research problem were reported   

      (0) No     (1) Yes 
5. Research hypothesis (s) were established   

      (0) No     (1) Yes 
6. The databases in which the screening was performed were specified   

      (0) No     (1) Yes 
7. The dates of the screening process were reported   

      (0) No     (1) Yes 
8. The keywords used in screening were reported   

      (0) No     (1) Yes 
9. Inclusion criteria were reported   

      (0) No     (1) Yes 
10. Exclusion criteria were reported 
      (0) No     (1) Yes 

  

11. Unpublished studies were evaluated within the scope of the work 
       (0) No     (1) Yes   

12. Intercoder reliability was tested 
       (0) No     (1) Yes   

13. The number of screened works, eligible works and the ones included in the review 
were reported using a flowchart as well as the works excluded from the study and 
exclusion reasons. 
       (0) No     (1) Yes 

  

14. The studies included in the meta-analysis were reported in a table 
       (0) No     (1) Yes   

15. Softwares used in the analysis   
………………… 
16. Normal distribution was tested to check whether combining the effect sizes of the 
studies is appropriate or not. 
      (0) No     (1) Yes 

  

17. Information about the analysis of extreme values was provided   
      (0) No     (1) Yes 
18. Effect sizes were combined on a single metric using the conversion formula   

      (0) No     (1) Yes 
19. Effect sizes were interpreted and reported as small-medium-large 
      (0) No     (1) Yes 

  

20. Fail-safe N was reported 
      (0) No     (1) Yes   

21. Publication bias was specified 
      (0) No     (1) Yes   

22. Heterogeneity/Homogeneity was specified 
      (0) No     (1) Yes   

23. Moderator analyzes were performed 
      (0) No     (1) Yes   

24. The result of the heterogeneity test was taken into consideration in the selection of 
the model used 
      (0) No     (1) Yes 

  

25. Confidence intervals were interpreted 
      (0) No     (1) Yes   

26. Prediction intervals were interpreted 
      (0) No     (1) Yes   

27. Limitations of the work were reported 
     (0) No     (1) Yes 
28. Generalizations were made considering the findings 
     (0) No     (1) Yes 
29. Sufficient suggestions were submitted for future research 
     (0) No     (1) Yes 

 

  


