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ABSTRACT

This study aims to examine mathematics anxiety by gender using the meta-analysis method. The
data of the study was obtained from a total of 86 studies, including 49 articles, 37 postgraduate
theses carried out in Turkey between 2003-2022 and searched in the ULAKBIILIM TR index, Google
academic, Turkish education index, ASOS index, Higher Education Council Thesis Center, and
Proquest Open Access databases with the keywords, which met the inclusion criteria. The
"Comprehensive Meta-Analysis" software program was used to calculate the effect size obtained
from the studies within the scope of meta-analysis. In the study, first of all, the Begg and Mazumdar
rank correlation test and Egger Linear Regression Test findings were reviewed, then the Funnel
Scatterplot was examined to understand whether there is publication bias. As a result of these
analyzes, it is understood that there was no publication bias. Effect sizes were calculated by
Hedges' g coefficient. As a result of the analysis, the effect sizes were calculated in the 95%
confidence interval. Since the studies examined within the scope of the meta-analysis showed a
heterogeneous feature [Q (sd= 94) = 124.342, p= 0.000], the effect sizes of the studies were
calculated with the random effects model. According to the findings of the study, although the
effect size of mathematics anxiety was insignificant in terms of gender (g=0.084), the result was in
favor of females. According to this finding, it is revealed that females experienced relatively more
mathematics anxiety than men. However, as a result of the moderator analysis, it was found that
mathematics anxiety by gender did not differ significantly according to the sample group and
publication year.

Keywords: Gender, mathematics anxiety, meta-analysis.
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INTRODUCTION

The acceleration of science and technology studies in our age has required development and change. Education
has also been one of the areas affected by this development and change. With this change, a constructivist
education model has been developed that emphasizes the individual differences of the student, which includes
his abilities and interests, and cares about his mental, physical and cognitive readiness. According to this
understanding, a student profile is drawn that looks into, questions, expresses himself freely in writing and
verbally, and constructs the knowledge in his mind. However, the environment in which the student lives from
infancy to the end of his life is of great importance. The environment of the individual improves his/her
communication skills and incorporate him/her into the society he/she lives in. Communicating is an inevitable
natural process for the individual. Students also spend this process mostly with their families, peers, and
teachers. As a natural consequence of this, it is not possible for students who are always together at school not
to be affected by each other's behaviors. These students, who are in communication, sometimes convey various
feelings to each other. Anxiety is one of them. Anxiety starts in the mind, and it affects the whole body. These
effects are physiological like the increase or decrease in heart rate, perspiration, and psychological disorders like
fear, nervousness, and stress (Baloglu, 1999). Things that we attribute personal meanings and whose objects are
not clear cause anxiety (Manav, 2011). In this direction, anxiety is defined as possible dread and nervousness
(Turgut, 1978). Anxiety can also be defined as the emotion we experience when faced with a negative situation.
In other words, it can be said that anxiety is a form of uneasiness or emotion that arises in people as a reflection
of the fear of danger. Most of the time, this feeling emerges when people construct it in their minds. He waits

for some kind of negativity and makes himself uneasy all the time.

Mathematics anxiety is one of the psychological factors that prevents learning mathematics and mathematics
achievement. There are various definitions for mathematics anxiety. Mathematics anxiety is the feeling of dread
and nervousness experienced by students while participating in mathematical activities or the feelings that
prevent them from solving mathematical problems and numbers (Dreger & Aiken, 1957; Miller & Mitchell, 1994;
Richardson & Suinn, 1972; Suinn, Taylor & Edwards, 1988). In this regard, mathematics anxiety can be expressed
as the state of not feeling well while doing math. Negative attitudes towards mathematics can cause
mathematics anxiety. This creates a sense of failure in the student, leading to stress and anxiety. This anxiety
also prevents the students from displaying their abilities, especially in the field of mathematics. Indeed, according
to the 2018 results of PISA (Program for International Student Assessment), which measures 15-year-olds’ ability
to use their reading, mathematics, and science knowledge and skills conducted by the OECD (Organization for
Economic Co-operation and Development), Turkey was ranked in the 42" among 79 countries in the field of
mathematics. (MEB, 2019). In the latest TIMSS (Trends in International Science and Mathematics Study) 2019
application, which evaluates the achievements of students in mathematics and science, Turkey was ranked in
the 23" among 58 participating countries at the fourth-grade level and the 20" among 39 participating countries
at the eighth-grade level (MEB, 2020). As can be seen, the fact that our country is ranked in the mid-level in

exams such as PISA and TIMSS, which measures the success level of the education system in the international
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arena, and that these students from various grades cannot achieve success, especially in the field of mathematics
(MEB, 2019; MEB, 2020) may be the evidence for this. Mathematics anxiety, which significantly affects
achievement in mathematics has caused the students to consider themselves inadequate in solving problems,
believe that they are bad at mathematics, and therefore do not like mathematics. In addition, it is observed that
students were worried about even simple four-operation problems. It is also revealed that students tried to cope
with math anxiety from primary school to university, and many of them failed in this process (Alkan, 2009). For
example, it is emphasized that when students experience math anxiety, they are nervous about doing math, they
have trouble focusing, believe they have weak mathematical skills, and they tend to give up easily as a result.
These feelings lead students to avoid situations related to learning mathematics. Because mathematics anxiety

prevents the student from learning, causing disengagement from mathematics (Alkan, 2009; Alkan, 2010).

On the other hand, there are other factors that affect learning mathematics. For example, students feel pressure
on them because of doing mathematics and solving problems, (Zaslavsky, 1994). Since mathematics, inherently,
requires mental and cognitive skills, the feeling of not being able to do mathematics may cause anxiety in the
students afterward. Therefore, teacher attitude is of great importance in the formation and continuation of this
wrong opinion (Baydar & Bulut, 2002; Baykul, 2001). The more positive the teacher's attitude towards
mathematics is, the more positive the student's attitude will be and the better the student will feel. However, if
the teacher fails to meet the expectations of the student suffering from mathematics anxiety, the motivation of
the student will decrease, and his anxiety will increase (Alkan, 2010). In his study regarding this, Alkan (2009)
stated that some teachers only focus on successful students in the classroom, and other students are
uncomfortable with this. However, teachers should give equal rights to all their students (Kececi, 2011). The
teacher should be careful when talking to students about success and failure in the classroom environment. The
teacher should praise the student's efforts rather than talk about the student's intelligence or skills. At the same
time, the teacher should ensure that students enjoy mathematics and do not avoid numbers. Only in this can a

teacher reduce the unfavorable effects of student anxiety.

Another factor contributing to mathematics anxiety is parents. The problems experienced by parents who were
afraid of mathematics and could not receive sufficient support (Zaslavsky, 1994) during their school years may
also cause their children to experience such feelings. In his study, Stuart (2000) stated that negative attitudes of
parents not only increase students' mathematics anxiety but also make them lose their self-confidence. Likewise,
Alkan (2009) states in his research that parents have negative attitudes and they reflect this attitude to their
children. As the student's achievement in this course decreases, his anxiety increases, and this continues in the
following years (Alkan, 2010; Arem, 1993; Ma & Xu, 2004; Skemp, 1986). As parents reflect the wrong discourses
unintentionally told by teachers of their circle onto their children, children may develop fear over time, and these
statements may even cause the fear to continue. However, children need significant support first from family

and then from their teachers in this regard.
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Examples of mathematics anxiety include reasons such as not participating in activities, misconstruing the
information, fear of making mistakes, feeling sick, acting shy, feeling fear and embarrassment, lack of self-
confidence, and inferiority complex. These reasons naturally have an adverse effect on students and create a
feeling of inadequacy in mathematics (Alkan, 2009; Fennema & Sherman, 1976; Gourgey, 1985; Kececi, 2011;
Norwood, 1994; Smith, 1997; Zakaria & Nordin, 2008; Zopp, 1999). Likewise, Bal Incebacak and Ersoy (2016)
suggested in a study that prospective class teachers' mathematics anxiety is related to their primary school
teachers. It is therefore essential for teachers and prospective teachers to be qualified in their field to break this
cycle, (Oguzkan, 1982). In addition, there is a need for teachers who love their students, support them, and create
a classroom environment where a subject is taught and learned (Kesici, 2011; Tooke & Lindstrom, 1998). While
introducing the students’ mathematical concepts, teachers should give importance to bringing learning to life
with engaging games, thus encouraging students toward mathematics and increasing their motivation. As can be
seen, although education systems vary, it is obvious that mathematics anxiety isa common international problem
for some students. To illustrate, teachers should develop different strategies to keep the load of mathematics
anxiety from the students’ minds. The teachers can reduce the mathematics anxiety of students with a positive
attitude and good content knowledge. And, they can raise students who love mathematics, believe in success,
and have high self-confidence. The child's willingness and effort is an effective way of relieving the child's anxiety.
In addition, it is necessary to spread the view that anyone who works patiently can become successful in

mathematics.

When the literature is reviewed, it is possible to say that numerous studies have been carried out on mathematics
anxiety (Ayan, 2014; Carey, Hill, Devine & Szucs, 2016; Ergene, 2011; Filiz & Gur, 2020; Gieral & Bisanz, 1995;
Haynes, Mullins & Stein, 2004; Kocer, 2019; Kurbanoglu & Takunyaci, 2012; Kutluca, Alpay & Kutluca, 2015; Ma,
1999; Ashcraft, 2002; Miller & Bichsel, 2004; Mutodi & Ngirande, 2014; Olango, 2016; Pamuk & Karakas, 2011;
Peker & Senturk, 2012; Timmerman, Toll & Van Luit, 2017; Zakaria & Nordin, 2008). Children themselves, families,
teachers, and peers, who are important stakeholders in the education system, may have an impact on the
happening of this anxiety. Indeed, there have been many studies analyzing mathematics anxiety in terms of
gender in our country with these stakeholders in recent years. For example; there are studies carried out with
primary school students (Aydogdu, 2017; Sakal, 2015; Tabakci, 2018; Yuksel-Sahin, 2008), secondary school
students (Akkoc, 2021; Arikan, 2004; Aydin & Keskin, 2017; Baban, 2018; Bozkurt, 2012; Duymaz, 2013) ; Ergenc,
2011; Mert & Bas, 2019; Tan, 2015; Tuncer & Yilmaz, 2016; Yenilmez & Ozbey, 2006), high school students (Guray,
2018; Guzel, 2014; Kanbir, 2009; Yenilmez & Ozabaci, 2003),undergraduate students (Akdag, 2014; Catlioglu,
Gurbuz & Birgin, 2014; Ciftci & Karadag, 2021; Demiroglari, 2018; Eldemir, 2006; Ocal, 2019; Sirmaci, 2007), with
teachers (Aytac, 2020; Karaman & Cil, 2021) and parents (Kesici, 2018).

Besides, there are studies in Turkey that conclude that the mathematics anxiety of students at various grades is
not related to gender (Akgul, 2008; Arslan, 2020; Dalkilic, 2019; Dede & Dursun, 2008; Dursun & Bindak, 2011;
Kocer, 2019; Kurbanoglu & Takunyaci, 2012; Kutluca, Alpay & Kutluca, 2015; Tasdemir, 2015; Yenilmez, Girginer

& Uzun, 2004; Yetgin, 2017). For instance, the studies conducted with primary school students (Kocer, 2019;
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Ozdemir & Sezginsoy-Seker, 2019), secondary school students (Aydin, 2011; Ekin, 2021; Gunduz-Cetin, 2020),
high school students (Akbayir, 2019; Yavuz, 2018) undergraduate students studying in the primary school
teaching program (Bal Incebacak & Ersoy, 2016) and teachers (Yavuz & Ozkaya, 2021) showed that mathematics
anxiety levels were not affected by the gender. However, it has been revealed in some studies that mathematics
anxiety varies according to gender and female students have higher mathematics anxiety than male students
(Ari, Savas & Konca, 2011; Ipek, 2019; Konca, 2008; Medikoglu, 2020; Pamuk & Karakas, 2011; Uysal, 2007; Uysal
& Selisik, 2015). For example, Ergene (2011) found that 10™-grade female students have higher mathematics
anxiety than male students. Similarly, Aydin, Delice, Dilmac, and Ertekin (2009) argued in their study that
according to the gender variable, mathematics anxiety caused a difference only in the sub-dimension of
"mathematics exam and assessment anxiety" and female pre-service teachers had more anxiety than male pre-
service teachers. In the study conducted by Doruk and Kaplan (2013) with pre-service elementary and primary
school mathematics teachers, it is found that female pre-service teachers had more mathematics anxiety than
male pre-service teachers. Baloglu (2004) found that mathematics anxiety of female students studying at
university is higher than male students. In the study of Karaman and Cil (2021), in which classroom and
mathematics teachers participated, it is reported that female teachers had higher levels of mathematics anxiety
than male teachers. In a similar manner, Uldas (2005) concluded that female pre-service teachers have higher
mathematics anxiety levels than their male counterparts. Although studies show that mathematics anxiety is
more common in females, there are also studies in favor of men. In the study of Peker and Senturk (2012),
regarding this issue, it was established that the mathematics anxiety of 5™ grade male students is higher than
that of female students. In this regard, it is a fact that subjects related to mathematical content are related to
gender. Therefore, it can be said that math anxiety is a common problem for both females and males. Based on
the studies conducted both in Turkey and abroad on this, it has been revealed that females experience more
mathematics anxiety than men (Tobias, 1978). The reason for this is considered to be that females are
psychologically more inclined to anxiety and worry, and this negatively affects females’ mathematical
performance (Dew, Galassi & Galassi, 1984; Tobias, 1978). Moreover, with the advancement of technology, it is
thought that children's problems in the field of mathematics are related to genetics. (Alkan, 2010). In some
studies, it has been reported that mathematics anxiety originated from primary school years, and is one of the

long-lasting problems (Hembree, 1990; Peker & Senturk, 2012; Sirmaci, 2007; Toptas & Gozel, 2018).

In our country, there are studies exploring mathematics anxiety with meta-analysis. For example, Bayirli, Gecici,
and Erdem (2021) found a moderate negative effect size (r=-.363) between mathematics anxiety and
mathematics achievement in their study using a meta-analysis of the results of 29 studies carried out in Turkey.
Similarly, Sad, Kis, Demir, and Ozer (2016) found a moderately negative (r=-.44) relationship between
mathematics achievement and mathematics anxiety in their study in which they obtained the results of 11
studies using meta-analysis in the sample of Turkey. According to these studies using the meta-analysis method,
it was concluded that mathematics anxiety reduces mathematics achievement (Bayirli, Gecici & Erdem, 2021;

Sad, Kis, Demir & Ozer, 2016). On the other hand, the meta-analysis method was used to study gender, social
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appearance anxiety (Simsir, Seki & Dilmac, 2019), subjective well-being (Kasapoglu & Kis, 2016), career maturity
(Carkit & Bacanli, 2020), self-compassion (Bacanli & Carkit, 2020). However, no study has been found that
examined mathematics anxiety by gender with the meta-analysis method. Thus, this study is based on all studies
from primary school to higher education in Turkey that deal with mathematics anxiety by gender. The aim of this
study is to reveal whether mathematics anxiety differs according to gender by using the meta-analysis method.
In the meantime, it is also aimed to guide students, teachers, and parents so that females and men can move
away from mathematics anxiety. Besides, it is thought that the results of this study will contribute to the field in

terms of revealing gender differences in mathematics anxiety.

In conclusion, the lack of a study synthesizing the studies dealing with mathematics anxiety in terms of gender
in Turkey has led to the need to do this research. It is aimed in this study to synthesize the studies examining the
mathematics anxiety of individuals in Turkey by gender through meta-analysis. For this purpose, the following

guestions were asked;

1. Does math anxiety differ significantly by gender?
2. Do the effect sizes differ significantly by the publication year?

3. Do the effect sizes differ significantly by the sample group?

METHODOLOGY

Research Model

In the analysis of scientific research, various methods such as meta-analysis, meta-synthesis, and content analysis
are used to combine the findings of similar studies (Sandelowski, Barroso & Voils 2007; Walsh & Downe, 2005).
In this study, the meta-analysis method is preferred. Meta-analysis is a literature review method used to
systematically combine or synthesize intertwined findings to calculate the effect size of the results of each study
on a particular subject (Egger & Smith, 1997; Glass, 1976; Bair & Haworth, 1990). According to another definition,
meta-analysis is a type of quantitative research which is used to obtain more precise results from studies in which
hypotheses are created and their accuracy is tested (Cohen, Manion & Morrison, 2007; Durlak & Lipsey, 1991).

In this study, the overall effect size of math anxiety by gender has been tested with the meta-analysis method.

Data Collection

Examining mathematics anxiety by gender, this study includes postgraduate theses and articles written in Turkey
between the years 2003-2022. The data of this study carried out considering the inclusion criteria within the
scope of meta-analysis, was obtained by searching the ULAKBILIM TR index, Google Academic, Turkish education
index, ASOS index, Higher Education Council Thesis Center, and Proquest Open Access databases. During the

wou

search, the keywords “matematik”, “kaygi”, “cinsiyet”, “kadin”, “erkek”, “kiz”, “bay”, and “bayan” for Turkish
” " 4 " ” “ 7 ",

publications, and “math”, “mathematics”, “anxiety” “sex”, “gender”, “female”, “male”, “woman” and “man”

were used for English publications.
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The criteria for inclusion in the meta-analysis are as the following:

1. Analyzing mathematics anxiety by gender in the study,

2. Accessing the graduate theses in text in the database of the Council of Higher Education Thesis Center,
3. The articles that are published in peer-reviewed scientific journals,

4. Accessing the full text of the study,

5. The study is carried out in Turkey,

6. The study containing numerical data that will enable the calculation of the effect size,

7. Study language being Turkish and English.

Although there were 93 studies that met the inclusion criteria above, such theses were not included in the study
since 7 of them were articles derived from the dissertations. A total of 86 studies, 37 of which were postgraduate
theses and 49 were articles, were included in the study in line with the moderators determined between 2003
and 2022 in Turkey. The last search was carried out on April 10, 2022. Postgraduate studies included in the meta-

analysis are given in Appendix 1 and articles are given in Appendix 2.

Data Analysis

Before the data analysis of the study, a "Mathematics Anxiety Review Form by Gender" was created by the
researcher to facilitate the codifying of the data. Descriptive information of the studies; author, year, sample
group (primary school students-middle school students-high school students-university students-teacher-
parents) included in this form created for experimental studies. The coding was checked by two different
researchers and then compared for the reliability of the research (Sen & Yildirim, 2020). It was found that there

was a high level of concordance in either coding.

Meta-Analysis Process

The "Comprehensive Meta-Analysis" software program was used to calculate the effect size obtained from the
studies within the scope of meta-analysis. The effect size was interpreted as positive for women, and in favor of
men if a negative value was found since the statistical information on women was entered first into the
Comprehensive Meta-Analysis software program. In the analysis of the data, the “Hedges g” coefficient was
taken as a basis, and the random effects model was used. In the analysis, the effect sizes of the data were
calculated in the 95% confidence interval. The effect sizes were calculated using the “Hedges g” coefficient. As a
result of the analysis, effect sizes were found to be in the 95% confidence interval. In addition, since the studies
examined within the scope of the meta-analysis showed a heterogeneous characteristic [Q (sd= 94) =124,342,
p= 0.000], the effect sizes of the studies were calculated according to the random effects model. The effect size
is the numerical value that shows the power of the result of the analysis of the data (Bayraktar, 2020). Within
the context of the limits specified by Cohen (1988), if the effect size obtained from the study is 0.20-0.50 as a
small, it is construed as; if 0.50-0.80, as a medium, if it is greater than 0.80 and 0.80, it is interpreted according

to large.
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Publication Bias

Publication bias refers to the likelihood that a selected group of published studies on any topic will not represent
the whole (Rothstein, Sutton & Borenstein, 2005). In this study, the Begg and Mazumdar rank correlation test
and Egger Linear Regression Test findings were reviewed first, and then the Funnel Scatterplot to understand
whether there is publication bias. As a result of these analyzes, it was understood that there was no publication

bias. These results, tested through a review of publication bias, are presented in the findings section.

FINDINGS

In this section, results on publication bias, overall effect size, and moderator analyzes are presented.

Findings on Publication Bias

The results of the Begg and Mazumdar rank correlation test and Egger Linear Regression Test, which were

conducted to understand whether there is publication bias, are given in Table 1

Table 1. Findings from Begg and Mazumdar Rank Correlation Test and Egger Linear Regression Test

Begg and Mazumdar rank correlation test

Kendall’s S statistic (P-Q) 38.0000
Tau 0.00851
Z value for Tau 0.12217
P value 0.90276
Egger Linear Regression Test

Standard error 0.41738
95% lower limit (2 tails) -0.73644
95% upper limit (2 tails) 0.92124
T value 0.22138
Df: 93

P value (2 tails) 0.82528

As seenin Table 1, the Begg and Mazumdar rank correlation test results (p=0.90276, p>0.05) were not significant.
The results of the Egger Linear Regression Test (p=0.82528, p>0.05) were not significant, either. These findings
indicate the absence of publication bias (Card, 2011; Egger, Smith, Schneider & Minder, 1997; Klassen & Tze,
2014). The Funnel Scatterplot was analyzed to obtain a statistically explicit result regarding the absence of

publication bias. The Funnel Scatterplot is shown in Figure 1.
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Figure 1. Funnel Scatterplot

From the Funnel Scatterplot in Figure 1, it could be seen that the studies have a symmetrical appearance around
a perpendicular line (Sterne, Sutton, loannidis, Terrin, Jones & Higgins, 2011). In this regard, the symmetric

distribution of the Funnel Scatterplot is another indicator of the absence of publication bias.

Findings on Heterogeneity and Overall Effect Size

The findings about the results of the analysis made according to the random effects model for the heterogeneity

test in the study are given in Table 2.

Table 2. Heterogeneity Test Results
Degrees of freedom Qvalue p

94 215.478 0,000

Q and p-values are taken into account in the findings obtained as a result of the analyzes made to test the
heterogeneity (Dincer, 2014). It is seen that the Q value found as 215,478 in Table 2 is greater than the value of
124,342, which corresponds to 100 degrees of freedom in the chi-square table The p value is also statistically
significant (p=0.000, p<0.05). These findings show that the distribution is a heterogeneous structure (Borenstein,
Hedges, Higgins & Rothstein, 2014). For this reason, it is deemed appropriate to use the random effects model
in the analyzes (Card, 2011). The results of the analysis regarding the overall effect size of the studies according

to the random effects model are presented in Table 3.

Table 3. The Overall Effect Size of the Studies According to the Random Effects Model

%95 Confidence interval

Effect size Standard
Model (8) error Lower Upper Limit P
& Limit .
Random Effects 0.084 0.017 0.051 0.118 0.000
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As seen in Table 3, the overall effect size of the studies included in the study according to the gender variable
was found to be significant as 0.051 lower limit and 0.118 upper limit, g=0.084 (p=0.000, p<0.05). This finding

indicates an insignificant effect size in favor of females.

Findings regarding Moderator Analysis

Evaluating whether some moderators affect the mathematics anxiety-gender relationship is another aim of this
study. The moderators of the study are the year of publication and the sample group. The year of publication
(before 2010, 2010-2015, 2016-2022), which is one of the independent variables of the studies included in the
meta-analysis by gender, was divided into three subgroups and it is analyzed whether this grouping changed the
mean effect size of gender on math anxiety. The moderator analysis results according to publication year groups

are presented in Table 4.

Table 4. Effect Size by Publication Year Variable

%95 Confidence
Interval
Publication Year n Effect size (g) v Qs p
Lower Upper limit
limit PP
Before 2010 17 0.145 0.078 0.212
2010-2015 25 0.038 -0.024 0.100 >.291 0.071
2016-2022 53 0.088 0.042 0.135

From Table 4, it could be seen that there is no significant difference between the effect sizes by the publication
year variable (QB =5.291, P>0.05). This finding shows that the variable of publication year does not significantly
affect the differentiation of mathematics anxiety by gender. In this context, it was found that the moderator of
the publication year did not significantly change the average effect size of the gender. When the effect sizes of
the studies are compared, it is seen that the year before 2010 has an effect size of g=0.145, the year between

2010-2015 has an effect size of g=0.038, and the year 2016-2022 has an effect size of g=0.088.

The sample group (primary school, secondary school, high school, and higher education students-teacher-parent)
among the independent variables of the studies included in the meta-analysis according to gender was divided
into six subgroups and it was examined whether this grouping changed the average effect size of gender on math

anxiety. The moderator analysis results according to the sample group are presented in Table 5.

Table 5. Effect Sizes by Sample Group

%95 Confidence Interval

Sample Group n Effect size Lower Soper timit Qs p
limit

Primary school student 58 0.073 0.033 0.114

Secondary school student 11 0.005 -0.104 0.114

Higher Education 19 0.132 0.068 0.196 8.883 0.064

Teachers 5 0.219 0.074 0.364

Parents 2 0.224 -0.016 0.464
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From Table 5, it is seen that there is no significant difference between the effect sizes according to the sample
group variable (QB =8.883, P>0.05). This finding shows that the sample group variable does not significantly affect
the differentiation of mathematics anxiety by gender. In this context, it was found that the moderator of the
sample group did not significantly change the mean effect size of gender. When the effect sizes of the studies
were compared, it was clear that primary school students had g= 0.073, secondary school students had g=0.005,

higher education students had g=0.132, teachers had g=0.219 and parents had g=0.224 effect size.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

The aim of this study is to reveal whether there is a significant difference in mathematics anxiety by gender in
Turkey through the meta-analysis method and to find the moderator effect of the difference that may arise in
terms of males and females. In the meta-analysis, firstly, Begg and Mazumdar rank correlation test and Egger
Linear Regression Test, and then the Funnel Scatterplot analysis method was preferred for publication bias. The
results showed that there is no publication bias. The results of this meta-analysis study are presented in line with

the random effects model.

The results of this study that analyzed mathematics anxiety by gender through a meta-analysis method showed
an insignificant effect size in favor of females. This finding also showed that mean scores of females’ mathematics
anxiety was higher than those of men's. Accordingly, it can be said that females experience mathematics anxiety
slightly more than men. The results of this research are in line with many studies analyzing mathematics anxiety
according to the gender variable in the Turkish sample (Ari, Savas & Konca, 2011; Ipek, 2019; Konca, 2008;
Medikoglu, 2020; Pamuk & Karakas, 2011; Sozen, Sayiner & Suren, 2019; Tekin & Turanli, 2007; Uysal, 2007;
Uysal & Selisik, 2015). For example, in their studies, Ergene (2011), Doruk and Kaplan (2013), and Baloglu (2004)
revealed that female students' mathematics anxiety is higher than that of male students. However, it is thought
that anxiety such as nervousness, dread, and stress in mathematics affect not only female students but also
female teachers in a similar way. According to some studies, it has been found that female teachers have higher
mathematics anxiety levels than male teachers (Karaman & Cil, 2021; Uldas, 2005). It was thought that they
experienced anxiety towards mathematics for many reasons such as females’ belief that they are weak in
mathematics, seeing themselves as inadequate, acting shy, and feeling pressure on them (Fennema & Sherman,
1976; Norwood, 1994; Smith, 1997; Zakaria & Nordin, 2008; Zopp, 1999). Thus, this anxiety creates a negative
effect on them and they adopt a negative approach to mathematics. The idea that females can exhibit different
characteristics in terms of gender came to the fore as a reason for this. Since females behave more emotionally
and sensitively in mathematics classes, this can cause the feeling of disappointment and failure, leading to stress
and anxiety if the expectations are not met. Indeed, this is the anxiety itself. Besides, the prolonged effect of

anxiety causes serious decreases in the mathematics achievement of females.

The result of the first moderator analysis was identified as the publication year. With the analysis, it was found

that mathematics anxiety did not vary significantly according to the publication year in terms of gender. This
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result shows that the variable of publication year does not significantly affect mathematics anxiety by gender. In

other words, it was found that gender did not affect mathematics anxiety regardless of the publication year.

Another remarkable moderator analysis result was the sample group. It was found that mathematics anxiety did
not differ significantly according to the sample group in terms of gender. In other words, regardless of the gender
sample group (primary school, secondary school, high school, and higher education students-teacher-parent), it

is stated that females and males experience mathematics anxiety at a similar level.

In view of the foregoing, the following recommendations are made as the following:

1. The results of the study revealed that females’ math anxiety levels were relatively higher than men. In this
direction, training can be provided for female students, teachers, and parents to reduce the causes of negative
anxiety towards mathematics. Accordingly, the training can reduce the anxiety of females and increase their
motivation levels.

2. In this study, mathematic anxiety by gender was examined. Alternatively, the effects of other independent
variables on mathematic anxiety can be examined.

3. This is the only study in the literature in which gender differences in mathematics anxiety are analyzed using
the meta-analysis method. In the following years, it may be required to reanalyze by adding the findings of new
studies, which can be compared with this study.

4. Studies conducted in Turkey were examined herein. A similar study can be conducted and compared according
to the study findings of a different country.

5. In this study, the meta-analysis method, a quantitative research type, was used. As a complement to this study,

the same can also be carried out with the meta-synthesis method.
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CINSIYETE GORE MATEMATIK KAYGISI: BIR META-ANALIZ CALISMASI

6z

Bu calismanin amaci, meta-analiz yontemini kullanarak matematik kaygisini cinsiyete gore
incelemektir. Arastirmanin verileri; ULAKBILIM TR dizin, Google akademik, Tiirk egitim indeksi,
ASOS indeks, Yuksekodgretim Kurulu Tez Merkezi ve Proquest Agik Erisim veri tabanlarinda anahtar
kelimelerle tarama yapilarak dahil edilme 6lgltlerine uyan 2003-2022 yillari arasinda Tirkiye’de
yuritilen 37 lisansustu tez ve 49 makaleden olusan toplam 86 ¢alismadan elde edilmistir. Meta-
analiz kapsaminda c¢alismalardan elde edilen etki blyUkliginin hesaplanmasinda,
“Comprehensive Meta-Analysis” yazihmi programindan vyararlanilmistir. Calismada, vyayin
yanliliginin olup olmadigini anlamak icin ilk olarak Begg ve Mazumdar sira korelasyon testi ve Egger
Dogrusal Regresyon Testi bulgulari daha sonra Huni Sagilim Grafigi incelenmistir. Bu analizler
sonucu, yayin yanhhginin olmadigi anlasiimistir. Etki buyuklikleri Hedges' g katsayi kullanilarak
hesaplanmistir. Analiz sonucunda, etki buyuklikleri %95 gliven araliginda hesaplanmistir. Bunun
yaninda meta-analiz kapsaminda incelenen ¢alismalar heterojen bir 6zellik gésterdiginden dolayi
[Q (sd= 94) =124.342, p= 0.000] cahismalarin etki buyukleri rastgele etkiler modeline gore
hesaplanmistir. Arastirmadan elde edilen bulgulara gére, matematik kaygisi cinsiyet agisindan
o6nemsiz bir diizeyde etki buyukligi (g=0.084) olsa da kadinlar lehine bir sonug ortaya ¢ikmistir. Bu
bulguya gore, kadinlarin erkeklere gore nispeten daha fazla matematik kaygisi yasadiklari ortaya
¢ikmistir. Bununla birlikte, yapilan moderatér analizlerinin sonucunda cinsiyet agisindan matematik
kaygisinin 6rneklem grubuna ve yayin yilina gére anlamli bir sekilde farklilasmadigi belirlenmistir.

Anahtar kelimeler: Cinsiyet, matematik kaygisi, meta-analiz.
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GiRiS

Cagimizda bilim ve teknoloji caligmalarinin hiz kazanmasi beraberinde gelisim ve degisimi zorunlu kilmistir. Egitim
de bu gelisim ve degisimden etkilenen alanlardan biri olmustur. Bu degisim ile beraber 6grencinin bireysel
farkhhklarini 6n plana gikaran ve onun yeteneklerini, ilgilerini plana dahil eden, onun zihinsel, fiziksel ve bilissel
olarak hazir bulunuslugunu 6nemseyen yapilandirmaci bir egitim modeli gelistirilmistir. Bu anlayisa gore
arastiran, sorgulayan, kendini yazh ve sozIi olarak 6zglrce ifade edebilen ve bilgiyi kendi zihninde yapilandiran
bir 6grenci profili gizilmistir. Bununla birlikte 6grencinin bebeklik doneminden baslayarak yasaminin sonuna
kadar onunla birlikte olan cevre faktori olduk¢a Gnemlidir. Bireyin icinde bulundugu c¢evre onun iletim
becerilerini gelistirmekte ve onu yasadigi toplumun icine dahil etmektedir. iletisim kurmak birey icin kaginilmaz
dogal bir siirectir. Ogrenciler de bu siireci daha gok ailesi, akranlari ve 6gretmenleriyle gegirirler. Bunun dogal bir
sonucu olarak da surekli okulda beraber olan 6grencilerin birbirlerinin davranislarindan etkilenmemeleri olasi
degildir. iletisim icinde bulunan bu 6grenciler, bazen de birbirlerine gesitli duygu aktarimlarinda bulunurlar. Kaygi
da bunlardan biridir. Kaygi, zihinde baslar ve bu tiim viicudumuzu etkiler. Bu etkiler viicutta nabzin yiikselmesi
ya da alcalmasi, kalp atis hizinin yikselmesi ya da alcalmasi, terleme gibi fizyolojik; korku, sinir, stres gibi psikolojik
rahatsizliklar meydana getirir (Baloglu, 1999). Kisisel anlamlar yikledigimiz ve nesnesi belli olmayan seyler
kaygiya neden olmaktadir (Manav, 2011). Bu dogrultuda kaygi, gelme ihtimali olan korku, endise hali (Turgut,
1978) olarak tanimlanmaktadir. Ya da kaygi, olumsuz bir durumla karsi karsiya kaldigimiz zaman yasadigimiz
duygu olarak ifade edilebilir. Baska bir deyisle kaygi, bir tehlikenin korkusunun yansimasi olarak insanda ortaya
¢ikan tedirginlik veya duygu bigimidir, denilebilir. Ve cogu zaman insan kendi zihninde bu duyguyu kurgulayarak

ortaya cikarir. Bir nevi olumsuzlugu bekler ve kendini siirekli tedirgin eder.

Matematik 6grenmeyi ve matematik basarisini engelleyen psikolojik faktérlerden birisi de matematik kaygisidir.
Matematik kaygisi ile ilgili pek ¢cok tanim yapilmaktadir. Matematik kaygisi, 6grencilerin matematik etkinliklerine
katilim sirecinde yasadiklari korku, endise hissi veya matematiksel problem ve sayilarin ¢éziimiine iliskin engel
olan duygudur (Dreger ve Aiken, 1957; Miller ve Mitchell, 1994; Richardson ve Suinn, 1972; Suinn, Taylor ve
Edwards, 1988). Bu baglamda matematik kaygisi, matematik yaparken kendini iyi hissetmeme durumu olarak
ifade edilebilir. Matematik dersine olan olumsuz yaklasim matematik kaygisina neden olabilmektedir. Bu da
ogrencide basarisizlik duygusu yaratmakta, strese ve endiseye yol agmaktadir. Ayrica bu kaygi 6grencinin 6zellikle
matematik alaninda yeteneklerinin ortaya ¢ikmasina engel olusturmaktadir. Nitekim OECD (Ekonomik isbirligi ve
Kalkinma Orgiitii) tarafindan yapilan 15 yas grubu 6grencilerin matematik okuryazarligi, fen okuryazarlig ve
okuma becerileri alaninda bilgi ve becerilerini degerlendiren ve en son yapilan PISA (Uluslararasi 6grenci
degerlendirme programi) 2018 sonuglarina gére Tirkiye matematik alaninda 79 llke arasinda 42.sirada yer
almistir (MEB, 2019). Ogrencilerin matematik ve fen alanlarindaki basarilarini degerlendiren ve en son yapilan
TIMSS (Uluslararasi fen ve matematik egilimleri arastirmasi) 2019 uygulamasinda ise Turkiye dordincu sinif
diizeyinde 58 katilimci Ulke arasinda 23.sirada, sekizinci sinif diizeyinde ise 39 katilimci {ilke arasinda 20.sirada
yer almistir (MEB, 2020). Goruldigu Gzere uluslararasi alanda egitim sisteminin basari diizeyini degerlendirmeye

calisan PISA ve TIMSS gibi sinavlarda tlkemizin orta siralarda yer almasi ve farkli sinif diizeylerindeki bu
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ogrencilerin 6zellikle matematik alaninda basari saglayamamalari (MEB, 2019; MEB, 2020) bunun bir kaniti olarak
gorilebilir. Matematik basarisini 6nemli derecede etkileyen matematik kaygisi; 6grencilerin problemlerin
¢6zumunde kendilerini yetersiz gormeleri, matematikte k6t olduklarina inanmalari ve bu nedenle de matematigi
sevmemelerine yol acmistir. Hatta Ogrencilerin basit dort islem problemlerinde bile endise duyduklari
gorulmugtir. Yine 6grencilerin ilkokuldan Gniversite yillarina kadar matematik kaygisi ile bas etmeye galistig ve
birgogunun gabalarinin bu siiregte basarisizlikla sonuglandigi ortaya cikmistir (Alkan, 2009). Ornegin; dgrencilerin
matematik kaygisi yasadiklari zaman matematik yapma konusunda sinirli olduklari, odaklanamama sorunu
yasadiklari, matematik becerilerinde zayif olduklarina inanmalari ve bu durumun sonucu olarak kolayca pes etme
egiliminde olduklari vurgulanmistir. Hatta bu duygular, 6grencileri matematik 6grenmeye yonelik durumlardan
kacinmalarina sevk etmektedir. Clinkii matematik kaygisi, 6grencinin matematik dersinden hem uzaklasmasini

hem de 6grenmesini engellemektedir (Alkan, 2009; Alkan, 2010).

Ote yandan matematik 6grenmeyi engelleyen baska faktorlerde vardir. Ornegin, 6grenciler matematik yapma,
problem ¢ézme vb. konulardan dolayi Gzerlerinde baski hissetmektedir (Zaslavsky, 1994). Matematik dersi,
dogasi geregi zihinsel ve bilissel beceri gerektiginden 6grencide matematigi yapamama duygusu olusabilir ve
sonrasinda bu durum kaygiya neden olabilir. Dolayisiyla bu yanhs kanaatin olusmasinda ve devam etmesinde
dgretmen tutumu bilyiik dneme sahiptir (Baydar ve Bulut, 2002; Baykul, 2001). Ogretmenin matematik dersine
tutumu ne kadar olumlu olursa 6grencinin tutumu da bir o kadar olumlu olacak ve 6grenci kendini o kadar iyi
hissedecektir. Ancak 6gretmen, matematik kaygisi yasayan 6grencinin beklentisini karsilamazsa 6grencinin
motivasyonu dusecegi gibi kaygisi da artacaktir (Alkan, 2010). Bununla ilgili Alkan (2009) ¢alismasinda, bazi
ogretmenlerin sinifta basarili 6grencilerle dersi daha fazla isledigini 6grencilerin de bu durumdan rahatsiz
oldugunu dile getirmistir. Halbuki 6gretmenler bitlin 6grencilerine esit s6z hakki vermelidir (Kegeci, 2011).
Ogretmen, sinif ortaminda dgrencilerle basari ve basarisizlik hakkinda konusurken dikkatli olmahidir. Ogretmen,
Ogrencinin zeki olusundan bahsetmek ya da yeteneklerini konugsmaktan ziyade g¢abalarini dvmelidir. Ayni
zamanda 0gretmen 6grencilerin matematikten zevk almalarini ve sayilardan kagmamalarini saglamalidir. Ancak

bu sayede 6gretmen 6grencide olusan kayginin olumsuz etkilerini azaltabilir.

Matematik kaygisinin olusmasinda diger bir etken de ebeveynlerdir. Matematikten korkan ve yeterli destek
goremeyen ebeveynlerin (Zaslavsky, 1994) kendi 6grenim yillarinda yasadiklari sorunlarin gocuklarina da bu tarz
duygular yasatmasi olasidir. Ornegin Stuart (2000) calismasinda, ebeveynlerin olumsuz tutumlarinin dgrencinin
hem matematik kaygisini arttirdigi hem de 6zglivenini kaybettirdigini belirtmistir. Ayni sekilde Alkan (2009)
arastirmasinda, ebeveynlerin olumsuz tutumlara sahip olduklarini ve bu tutumu gocuklarina da yansittiklarini
belirtmistir. Bu nedenle 6grencinin bu dersten basarisi distlgi icin kaygisi artmakta ve bir sonraki yillarda bu
kaygisi devam etmektedir (Alkan, 2010; Arem, 1993; Ma ve Xu, 2004; Skemp, 1986). Ebeveynler, 6gretmen veya
cevre tarafindan istemeden de olsa sdylenen yanlis séylemleri cocuklarina yansittiklari icin cocuklarinda zaman
icerisinde korku olusabilir hatta bu séylemler korkunun sirekliligini saglayabilir. Oysaki ¢ocuklarin bu konuda

oncelikle aile daha sonra da 6gretmen destegine dnemli 6l¢tide ihtiyaglari vardir.
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Matematik kaygisina 6rnek olarak 6grencinin etkinliklere katilmamasi, bilgiyi yanls yorumlamasi, yanlis yapma
korkusu, kendini hasta hissetmesi, cekingen davranmasi, korku ve utang duymasi, 6zgliven eksikligi ve asagilik
duygusu gibi nedenlerde sayilabilir. Bu nedenler 6grencilerde dogal olarak ters etki yaratmakta ve matematik
konusunda yetersizlik hissi olusturmaktadir (Alkan, 2009; Fennema ve Sherman, 1976; Gourgey, 1985; Kegeci,
2011; Norwood, 1994; Smith, 1997; Zakaria ve Nordin, 2008; Zopp, 1999). Keza Bal incebacak ve Ersoy (2016) bir
¢alismasinda sinif 6gretmeni adaylarinin matematik kaygilarinin ilkokul 6gretmenleriyle iliskili oldugunu ileri
sirmuislerdir. Bu dénglyl kirmak igcin 6gretmen ve 6gretmen adaylarinin alan egitimi bilgilerinde donanimh
olmalari elzemdir (Oguzkan, 1982). Ayrica 6grencilerini seven, onlari destekleyen, 6gretilebilen ve 6grenilebilen
bir sinif ortami olusturan 6gretmenlere ihtiya¢ duyulmaktadir (Kesici, 2011; Tooke ve Lindstrom, 1998).
Ogretmenler matematiksel kavramlarin kazandirilmasi siirecinde oyunlu, etkinlikli zengin yasantilara 6nem
vermeli ki bu sayede 6grencileri matematige karsi tesvik etmeli ve isteklerinin artmalari saglamalidir. Goruldigu
Uzere egitim sistemleri farkl olsa da uluslararasi alanda da matematik kaygisinin bazi 6grencilerin ortak sorunu
oldugu asikardir. Ornegin, 6gretmen &grencilerini matematik kaygisindan uzak tutmak icin farkh stratejiler
gelistirmelidir. Ogretmen olumlu tutumla ve iyi bir alan bilgisiyle 6grencide matematik kaygisini azaltabilir.
Boylece matematik dersini seven, basaracagina inanan ve 6zgliveni yiksek 6grenciler yetistirebilir. Cocugun
istekli olmasi, caba gostermesi cocugun kaygisini gidermekte tercih ettigi etkili yoldur. Ayrica sabirla galisan

herkesin basarili bir matematikgi olabilecegi felsefesini yayginlastirmak gerekmektedir.

Alanyazin incelendiginde, matematik kaygisiyla ilgili pek ¢ok ¢alismanin yapildigini séylemek mimkindir (Ayan,
2014; Carey, Hill, Devine ve Szucs, 2016; Ergene, 2011; Filiz ve Gir, 2020; Gieral ve Bisanz, 1995; Haynes, Mullins
ve Stein, 2004; Koger, 2019; Kurbanoglu ve Takunyaci, 2012; Kutluca, Alpay ve Kutluca, 2015; Ma, 1999; Ashcraft,
2002; Miller ve Bichsel, 2004; Mutodi ve Ngirande, 2014; Olango, 2016; Pamuk ve Karakas, 2011; Peker ve
Sentiirk, 2012; Timmerman, Toll ve Van Luit, 2017; Zakaria ve Nordin, 2008). Bu kayginin olusumunda egitim
sisteminin 6nemli paydaslari olan ¢ocuklarin kendilerinin, ailelerin, 6gretmenlerin ve akranlarin etkisi olabilir.
Nitekim yapilan arastirmalarda lilkemizde son yillarda cinsiyet agisindan matematik kaygisini inceleyen pek ¢ok
calismanin bu paydaslarla yapilmis olmasi gézden kagmamistir. Ornegin; ilkokul dgrencileriyle (Aydogdu, 2017;
Sakal, 2015; Tabakgl, 2018; Yuksel-Sahin, 2008), ortaokul 6grencileriyle (Akkog, 2021; Arikan, 2004; Aydin ve
Keskin, 2017; Baban, 2018; Bozkurt, 2012; Duymaz, 2013; Ergeng, 2011; Mert ve Bas, 2019; Tan, 2015; Tuncer ve
Yilmaz, 2016; Yenilmez ve Ozbey, 2006), lise dgrencileriyle (Giiray, 2018; Giizel, 2014; Kanbir, 2009; Yenilmez ve
Ozabaci, 2003), liniversite dgrencileriyle (Akdag, 2014; Catlioglu, Giirbiiz ve Birgin, 2014; Ciftci ve Karadag, 2021;
Demiroglari, 2018; Eldemir, 2006; Ocal, 2019; Sirmaci, 2007), 6gretmenlerle (Aytag, 2020; Karaman ve Cil, 2021)

ve velilerle (Kesici, 2018) yapilan arastirmalar bulunmaktadir.

Bunun yaninda Turkiye’de farkh sinif seviyelerinde 6grenim gdéren 6grencilerin matematik kaygisinin cinsiyet ile
iliskisi olmadigl sonucuna ulasan calismalar da mevcuttur (Akgill, 2008; Arslan, 2020; Dalkili¢, 2019; Dede ve
Dursun, 2008; Dursun ve Bindak, 2011; Koger, 2019; Kurbanoglu ve Takunyaci, 2012; Kutluca, Alpay ve Kutluca,
2015; Tasdemir, 2015; Yenilmez, Girginer ve Uzun, 2004; Yetgin, 2017). Ornegin; ilkokul dgrencileriyle (Kocer,
2019; Ozdemir ve Sezginsoy-Seker, 2019), ortaokul 6grencileriyle (Aydin, 2011; Ekin, 2021; Giindiiz-Cetin, 2020),
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lise 6grencileriyle (Akbayir, 2019; Yavuz, 2018) sinif 6gretmenligi programinda okuyan Universite 6grencileriyle
(Bal incebacak ve Ersoy, 2016) ve dgretmenlerle (Yavuz ve Ozkaya, 2021) yapilan galismalarda matematik kaygi
diizeylerinin cinsiyeti etkilemedigi gortilmustiir. Ancak bazi ¢alismalarda matematik kaygisinin cinsiyete gore
degiskenlik gosterdigi ve kiz 6grencilerin erkek 6grencilere gore matematik kaygilarinin daha yuksek oldugu
ortaya ¢ikmustir (Ari, Savas ve Konca, 2011; ipek, 2019; Konca, 2008; Medikoglu, 2020; Pamuk ve Karakas, 2011;
Uysal, 2007; Uysal ve Selisik, 2015). Ornegin; Ergene (2011) calismasinda 10. sinif kiz &grencilerinin erkek
ogrencilere gore matematik kaygisinin daha yiiksek oldugunu ortaya koymustur. Benzer sekilde Aydin, Delice,
Dilmag ve Ertekin (2009) yaptiklari calismada, cinsiyet degiskenine gore matematik kaygisinin sadece “matematik
sinavi ve degerlendirme kaygisi” alt boyutunda bir farklhiliga sebep oldugunu ve kadin 6gretmen adaylarinin erkek
o0gretmen adaylarina goére daha fazla kaygi tasidiklarini savunmustur. Doruk ve Kaplan (2013) sinif ve ilkbgretim
matematik 6gretmen adaylariyla yaptiklari ¢alismada, kadin 6gretmen adaylarinin erkek 6gretmen adaylarina
gore daha fazla matematik kaygisi tasidiklari gorilmastir. Baloglu (2004) galismasinda Universitede okuyan kiz
ogrencilerin matematik kaygilarinin erkek 6grencilere gére daha yliksek oldugunu tespit etmistir. Karaman ve Cil
(2021) sinif ve matematik 6gretmenlerinin katildigi ¢calismasinda, kadin 6gretmenlerin erkek 6gretmenlere gore
matematik kaygi diizeylerinin daha yiiksek oldugu ortaya gikmistir. Ayni sekilde Uldas (2005) kadin 6gretmen
adaylarinin erkek 6gretmen adaylarina gére matematik kaygi dizeylerinin daha yiksek oldugu sonucuna
varmistir. Arastirmalarda ne kadar matematik kaygisinin kadinlarda daha ¢ok oldugu ortaya c¢iksa da erkekler
lehine gikan arastirmalara da mevcuttur. Bu durumla ilgili Peker ve Sentiirk (2012) ¢alismasinda, ilk6gretim 5.
sinif erkek 6grencilerin matematik kaygilarinin kiz 6grencilere gére daha yiiksek diizeyde oldugunu tespit etmistir.
Bu baglamda matematiksel iceriklerle ilgili konularin cinsiyet ile iliskili oldugu bir gercektir. Dolayisiyla matematik
kaygisinin hem kadinlar hem de erkeklerde ortak bir sorun olarak karsimiza ¢iktig1 sdylenebilir. Bu durumla ilgili
gerek yurt disinda gerekse yurt igcinde yapilan ¢alismalar temel alindiginda kadinlarin erkeklere gére matematik
kaygisini daha fazla yasadiklari ortaya ¢cikmistir (Tobias, 1978). Bunun nedeni olarak da kadinlarin psikolojik olarak
kayglya, tasaya daha egilimli olduklari ve bu durumun da kadinlarin matematik performansini olumsuz yénde
etkiledigi dustintilmektedir (Dew, Galassi ve Galassi, 1984; Tobias, 1978).Hatta teknolojinin ilerlemesiyle birlikte
cocuklarin matematik alaniyla ilgili sorunlarinin genetikle baglantili oldugu disinilmektedir (Alkan, 2010). Bazi
arastirmalarda ise matematik kaygisinin ilkokul yillarindan itibaren siiregeldigini ve uzun siiren problemlerden

biri oldugunu (Hembree, 1990; Peker ve Sentirk, 2012; Sirmaci, 2007; Toptas ve Gozel, 2018) ifade edilmistir.

Ulkemizde matematik kaygisini meta-analizle inceleyen arastirmalar bulunmaktadir. Ornegin; Bayirli, Gegici ve
Erdem (2021) Tirkiye’de yapilan 29 g¢alismanin sonuglarini meta-analiz kullanarak yaptiklari ¢alismada,
matematik kaygisi ile matematik basarisi arasinda orta diizeyde negatif bir etki buyukligine (r=-.363)
ulasmislardir. Benzer sekilde Sad, Kis, Demir ve Ozer (2016) Tirkiye drnekleminde 11 arastirmanin sonuglarini
meta-analiz kullanarak elde ettikleri gcalismada ise matematik basarisi ve matematik kaygisi arasinda orta diizeyde
negatif (r=-.44) bir iliski oldugu sonucuna ulasmislardir. Meta-analiz yéntemi kullanilarak yapilan bu ¢calismalara
gore matematik kaygisinin matematik basarisini distirdigli sonucuna varilmiglardir (Bayirli, Gegici ve Erdem,

2021; Sad, Kis, Demir ve Ozer, 2016). Ote yandan cinsiyet agisindan sosyal gériiniis kaygisi (Simsir, Seki & Dilmag,
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2019), 6znel iyi olus (Kasapoglu ve Kis, 2016), kariyer olgunlugu (Garkit ve Bacanl, 2020), 6z sefkat (Bacanli ve
Carkit, 2020) gibi calismalarda da meta-analiz yontemi kullanilmistir. Ancak meta-analiz yontemiyle cinsiyete gore
matematik kaygisini inceleyen herhangi bir calismaya rastlanmamistir. Bu nedenle bu arastirmada Turkiye’'de
cinsiyete gbre matematik kaygisini ele alan ilkokul diizeyinden ylksekdgretime kadar yapilan biittun arastirmalar
temel alinmigtir. Bu arastirmanin amaci, matematik kaygisinin cinsiyete gore farklihk gosterip gostermedigini
meta-analiz yontemiyle ortaya c¢ikarmaktir. Ayni zamanda arastirmanin sonuglari kadin veya erkeklerin
matematik kaygisindan uzaklasmalari icin 6grencilere, 6gretmenlere ve velilere yol gbstermeyi amag edinmistir.
Ayrica bu arastirmanin sonuglari, matematik kaygisinda cinsiyet farkhliklarinin ortaya gikarilmasi agisindan alana

katki saglayacagi disinilmektedir.

Sonug olarak, Tirkiye’de matematik kaygisini cinsiyet acisindan ele alan ¢alismalari sentezleyen bir ¢alismanin
olmayisi bu arastirmayi yapma ihtiyacini dogurmustur. Bu ¢alismada Tirkiye’deki bireylerin matematik kaygisini
cinsiyete gore inceleyen g¢alismalari meta-analiz yontemiyle sentezlemek amaglanmistir. Bu amacla asagidaki

sorulara cevap aranmistir.

1. Matematik kaygisi cinsiyete gére anlamli bir sekilde farklilagmakta midir?
2. Etki blyukltkleri yayin yili agisindan anlamli bir sekilde farklilasmakta midir?

3. Etki bliytkleri 6rneklem grubu agisindan anlamli bir sekilde farklilasmakta midir?
YONTEM
Arastirmanin Modeli

Bilimsel arastirmalarin analizinde benzer calismalarin bulgularinin birlestiriimesine yonelik meta-analiz, meta-
sentez, igerik analizi gibi farkli yéntemler kullaniimaktadir (Sandelowski, Barroso ve Voils 2007; Walsh ve Downe,
2005). Bu arastirmada ise meta-analiz (Meta-Analysis) yontemi tercih edilmistir. Meta-analiz, belirli bir konuda
yapilan her bir calismaya ait sonuglarin etki buyikligini hesaplamak icin ic ice gecirilen bulgularin sistematik
olarak birlestirilmesi veya sentezlenmesi amaciyla kullanilan literatlir tarama yontemidir (Egger ve Smith, 1997,
Glass, 1976; Bair ve Haworth, 1990). Baska bir tanima gére, meta-analiz hipotez olusturulan ve bunlarin
dogrulugu test edilen arastirmalarin daha kesin sonuglarin elde edilmesine yonelik kullanilan nicel bir arastirma
tlrtdir (Cohen, Manion ve Morrison, 2007; Durlak ve Lipsey, 1991). Bu arastirmada ise cinsiyete gére matematik

kaygisinin genel etki blyukliglu meta-analiz yontemi ile test edilmistir.
Verilerin Toplanmasi

Cinsiyete gore matematik kaygisinin incelendigi bu c¢alisma, Tirkiye’de 2003-2022 yillari arasinda yapilan
lisansustl tez ve makaleleri kapsamaktadir. Meta-analiz kapsaminda dahil edilme olgitlerine dikkate edilerek
yiritilen bu calismanin verileri, ULAKBILIM TR dizin, Google Akademik, Tiirk egitim indeksi, ASOS indeks,
Yiiksekogretim Kurulu Tez Merkezi ve Proquest Acik Erisim veri tabanlar taranarak elde edilmistir. Tarama

” u

sirasinda; Tirkge yayinlar icin “matematik”, “kaygi”, “cinsiyet”, “kadin”, “erkek”, “kiz”, “bay” ve “bayan” ve
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ingilizce yayinlar igin “math”, “mathematics”, “anxiety”, “sex”, “gender”, “female”, “male”, “woman” ve “man”

anahtar kelimeler kullanilmistir.

Arastirmada meta-analize dahil edilme 6lgiitleri su sekildedir:

1. Arastirmada cinsiyete gére matematik kaygisinin incelenmesi,

2. Lisansiisti tezlere Yuksekogretim Kurulu Tez Merkezi veri tabaninda tam metin olarak ulasiimis olmasi,
3. Makalelerin hakemli bilimsel dergilerde yayimlanmis olmasi,

4. Arastirmanin tam metnine ulasilabilmesi,

5. Arastirmanin Turkiye’de gergeklestirilmis olmasi,

6. Arastirmanin etki biyikligunin hesaplanabilmesini saglayacak sayisal verileri igermesi,

7. Arastirma dilinin Tiirkge ve ingilizce olmasi.

Yukaridaki dahil edilme 6lgutlerine uyan 93 arastirma bulunmasina ragmen 7 tanesinin tezden tiiretilmis makale
olmasi dolayisiyla bu tezler, arastirma kapsamina alinmamistir. Yapilan taramada, Tirkiye’de 2003-2022 yillari
arasinda belirlenen moderatorler dogrultusunda arastirma kapsamina alinan 37’si lisansistl tez ve 49’u makale
olmak lizere toplam 86 calisma elde edilmistir. Son tarama islemi 10 Nisan 2022 tarihinde yapilmistir. Meta-

analiz kapsamina dahil edilen lisansiisti ¢calismalar Ek-1, makaleler ise Ek-2’de verilmistir.
Verilerin Analizi

Arastirmanin veri analizine gegmeden 6nce verilerin kodlamasini kolaylastirmak adina arastirmaci tarafindan
“Cinsiyete gére matematik kaygisini inceleme formu” olusturulmustur. Deneysel calismalar icin olusturulan bu
formda, galismalarin betimsel bilgileri; yazar, yil, 6rneklem grubu (ilkokul 6grencileri-ortaokul 6grencileri-lise
ogrencileri-tniversite 6grencileri-6gretmen-veli) yer almistir. Arastirmanin givenirligi igin kodlamalar iki farkh
arastirmaci tarafindan kontrol edildikten sonra karsilastirma yapilmistir (Sen ve Yildirim, 2020). Her iki kodlamada

yuksek diizeyde uyum oldugu gérilmustir.
Meta-Analiz Siireci

Meta-analiz kapsaminda calismalardan elde edilen etki biytkliginin hesaplanmasinda, “Comprehensive Meta-
Analysis” yazilimi programindan yararlaniimistir. Comprehensive Meta-Analysis yazilim programina kadinlara ait
istatistiki bilgiler 6nce girildigi icin etki blyuklerinin pozitif bir deger ¢ikmasi halinde kadinlar lehine, negatif bir
deger ¢cikmasi halinde ise erkekler lehine olarak yorumlanmistir. Verilerin analizinde “Hedges g” katsayisI esas
alinmis ve rasgele etkiler modeli kullanilmigtir. Verilerin analizinde etki buyuklikleri %95 gliven araliginda
hesaplanmistir. Etki buyuklikleri “Hedges g” katsayr kullanilarak hesaplanmistir. Analiz sonucunda, etki
blyklikleri, %95 gliven araliginda hesaplanmistir. Bunun yaninda meta-analiz kapsaminda incelenen galismalar
heterojen bir 6zellik gosterdiginden dolayi [Q (sd= 94)=124.342, p= 0.000] gcalismalarin etki biliytkleri rastgele
etkiler modeline gére hesaplanmistir. Etki blyuklig, verilerin analizinin sonucunun giiclini sayisal olarak ortaya

cikan degerdir (Bayraktar, 2020). Calismadan elde edilen etki buyukligi Cohen’in (1988) belirttigi sinirlar
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baglaminda; 0.20-0.50 ise kiguk (small); 0.50-0.80 ise orta (medium), 0.80 ve 0.80’den daha biyik ise genis

(large) diizeyine gbére yorumlanmistir.
Yayin Yanhhgi

Yayin yanhhgi, herhangi bir konuda yayinlanmig ¢alismalardan segilen bir grup ¢alismanin bitinind temsil
etmeyecegi olasiligini géstermesidir (Rothstein, Sutton ve Borenstein, 2005). Bu ¢alismada, yayin yanliliginin olup
olmadigini anlamak igin ilk olarak Begg ve Mazumdar sira korelasyon testi ve Egger Dogrusal Regresyon Testi
bulgulari daha sonra Huni Sacilim Grafigi incelenmistir. Bu analizler sonucu, yayin yanlili§inin olmadigi

anlasiimistir. Yayin yanliliginin incelenmesi yoluyla test edilen bu sonuglar, bulgular bélimiinde sunulmustur.
BULGULAR

Bu bolimde, yayin yanhhg, genel etki blylklGgi ve moderatér analizlerine iliskin sonuglar sunulmustur.
Yayin Yanhhgna iliskin Bulgular

Yayin yanliliginin olup olmadigini anlamak igin yapilan Begg ve Mazumdar sira korelasyon testi ve Egger Dogrusal

Regresyon Testi bulgulari Tablo 1'de verilmistir.

Tablo 1. Begg ve Mazumdar Sira Korelasyon Testi ve Egger Dogrusal Regresyon Testi Bulgulari
Begg ve Mazumdar sira korelasyon testi

Kendall'in S istatistigi (P-Q) 38.0000
Tau 0.00851
Tau igin Z degeri 0.12217
P degeri 0.90276
Egger Dogrusal Regresyon Testi

Standart hata 0.41738
% 95 alt limit (2 kuyruklu) -0.73644
% 95 Ust limit (2 kuyruklu) 0.92124
T degeri 0.22138
Df: 93

P degeri (2 kuyruklu) 0.82528

Tablo 1’de gorildugi lizere Begg ve Mazumdar sira korelasyon testi sonucu (p=0.90276, p>0.05) anlaml degildir.
Benzer sekilde, Egger Dogrusal Regresyon Testi (p=0.82528, p>0.05) sonucunun da anlamh olmadigi
gorilmektedir. Bu bulgular, yayin yanliliginin olmadiginin gostergesi niteligindendir (Card, 2011; Egger, Smith,
Schneider ve Minder, 1997; Klassen ve Tze, 2014). Yayin yanhhginin olmadigina iliskin istatistiksel olarak daha

net bir sonug elde etmek icin Huni Sagilim Grafigi incelenmistir. Huni Sacilim Grafigi, Sekil 1'de gosterilmistir.
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Sekil 1. Huni grafigi

Sekil 1'de Huni Sagihm Grafigi incelendiginde, calismalarin dik bir gizgi etrafinda simetrik bir gériiniime sahip
oldugu gorialmektedir (Sterne, Sutton, loannidis, Terrin, Jones ve Higgins, 2011). Bu baglamda Huni Sagilim

Grafiginin simetrik olarak dagilmasi, yayin yanlhiliginin olmadiginin diger bir gostergesidir.
Heterojenlik ve Genel Etki Biiyiikligiine iliskin Bulgular

Calismada heterojenlik testi icin rastgele etkiler modeline gore yapilan analiz sonucuna iliskin bulgu Tablo 2’de

verilmistir.
Tablo 2. Heterojenlik Testi Bulgulari
Serbestlik derecesi Q degeri p
94 215.478 0,000

Heterojenligi test etmek icin yapilan analizler sonucunda elde edilen bulgularda Q ve p degerleri dikkate
alinmaktadir (Dinger, 2014). Tablo 2’de 215.478 olarak bulunan Q degerininki-kare tablosundaki 100 serbestlik
derecesine karsilik gelen 124,342 degerinden biylk oldugu gorilmektedir. Ayrica p degeri istatistiksel olarak
anlamlidir (p=0.000, p<0.05). Bu bulgular, dagilimin heterojen bir yapida oldugunu géstermektedir (Borenstein,
Hedges, Higgins ve Rothstein, 2014). Bu nedenle analizlerde rastgele etkiler modelinin kullanilmasi uygun
gorialmustar (Card, 2011). Rastgele etkiler modeline gore calismalarin genel etki biylklGgine iliskin analiz

sonuglari Tablo 3’te sunulmustur.

Tablo 3. Rastgele Etkiler Modeline Gére Calismalarin Genel Etki Bayukluga

P o - =
Etki buytklGgi Standart hata %95 Glven araJ|g|
(g) Alt sinir Ust sinir p

Model

Rastgele Etkiler 0.084 0.017 0.051 0.118 0.000

Tablo 3’de goruldiigu gibi cinsiyet degiskenine gore arastirmaya dahil edilen ¢alismalara ait genel etki bayuaklaga
0,051 alt sinir ve 0,118 (st sinirda g=0,084 olarak anlamli bulunmustur (p=0.000, p<0.05). Bu bulgu, kadinlar

lehine 6nemsiz diizeyde bir etki blyikliglne isaret etmektedir.
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Moderatér Analizlerine iliskin Bulgular

Bazi moderatérlerin matematik kaygisi-cinsiyet iliskisini etkileyip etkilemediginin degerlendirilmesi bu ¢calismanin
bir diger amacidir. Calismanin moderatérleri ise yayin yili ve 6rneklem grubudur. Cinsiyete gére meta-analize
dahil edilen galismalara ait bagimsiz degiskenlerden yayin yili (2010 6ncesi, 2010-2015, 2016-2022) (g alt gruba
ayrilmis bu gruplandirmanin, matematik kaygisina cinsiyetin ortalama etki bliylikluguni degistirip degistirmedigi

incelenmistir. Yayin yili gruplarina gore yapilan moderatdr analiz sonuglari Tablo 4’te sunulmustur.

Tablo 4. Yayin Yilina Degiskenine Gore Etki Buyuklikleri

Etki biyiklugy 795 Glven arahgi

Yayin yili n - Qs p
(8) Alt simir ~ Ust sinir
2010 oncesi 17 0.145 0.078 0.212
5.291 0.071
2010-2015 25 0.038 -0.024 0.100
2016-2022 53 0.088 0.042 0.135

Tablo 4 incelendiginde, yayin yili degiskenine gore etki buyuklikleri arasinda anlamh bir fark olmadigi
gortlmektedir (Qs =5.291, P>0,05). Bu bulgu, yayin yili degiskenin cinsiyete gére matematik kaygisinin
farklilasmasini manidar diizeyde etkilemedigini géstermektedir. Bu baglamda yayin yilina iliskin moderatoriin,
cinsiyetin ortalama etki buyukligini anlamli derecede degistirmedigi belirlenmistir. Calismalarin etki blykleri
karsilastirildiginda ise 2010 6ncesi yilin g=0.145, 2010-2015 arasi yilin g=0.038 ve 2016-2022 yilin ise g=0.088 etki

blyiklGgline sahip oldugu gorilmektedir.

Cinsiyete gore meta-analize dahil edilen calismalara ait bagimsiz degiskenlerden 6rneklem grubu (ilkokul,
ortaokul, lise ve ylksekogretim 6grencileri-6gretmen-veli) alti alt gruba ayrilmis bu gruplandirmanin, matematik
kaygisina cinsiyetin ortalama etki biiyiikliigiini degistirip degistirmedigi incelenmistir. Orneklem grubuna gére

yapilan moderator analiz sonuglari Tablo 5’te sunulmustur.

Tablo 5. Orneklem Grubuna Gére Etki Buyuklikleri

%95 Guven aralig

Orneklem Grubu n Et..kl.. . Qs p
buyuklagu Alt ..
Ust sinir
sinir

ilkégretim 6grencisi 58 0.073 0.033 0.114

Ortadgretim 0grencisi 11 0.005 -0.104 0.114

Ylksekogretim 6grencisi 19 0.132 0.068 0.196 8.883 0.064
Géretmen 5 0.219 0.074 0.364

Veli 2 0.224 -0.016 0.464

Tablo 5 incelendiginde 6rneklem grubu degiskenine gore etki blyukleri arasinda anlamli bir fark olmadigi
gorilmektedir (Qs =8.883, P>0.05). Bu bulgu, érneklem grubu degiskenin cinsiyete gére matematik kaygisinin
farklilasmasini manidar dizeyde etkilemedigini gostermektedir. Bu baglamda o6rneklem grubuna iliskin
moderatorin, cinsiyetin ortalama etki blyUklGgiini anlamli derecede degistirmedigi belirlenmistir. Calismalarin

etki buyukleri karsilastirildiginda ise ilkdgretim 6grencilerinin g= 0.073, ortadgretim 6grencilerinin g=0.005,
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yuksekogretim 6grencilerinin g=0.132, 6gretmenlerin g=0.219 ve velilerin ise g=0.224 etki blyukligiine sahip

olduklari gérialmustir.
TARTISMA, SONUG VE ONERILER

Bu arastirmanin amaci, Turkiye’de cinsiyete goére matematik kaygisinin meta-analiz yontemiyle anlamli bir
farkhlagsma goésterip gostermedigini ortaya koymak ve ortaya cikabilecek farkhihigin kadin ve erkek agisindan
moderator etkisini belirlemektir. Meta-analiz ¢calismasinda yayin yanhligi igin ilk olarak Begg ve Mazumdar sira
korelasyon testi ve Egger Dogrusal Regresyon Testi daha sonra Huni Sagihm Grafigi ile analiz yéntemi tercih
edilmistir. Analiz sonuglari, yayin yanhhginin olmadigini géstermistir. Bu meta-analiz ¢alismasinin sonuglari,

rastgele etkiler modeli dogrultusunda sunulmustur.

Cinsiyete gore matematik kaygisinin meta-analiz yontemiyle incelendigi bu arastirmanin sonuglari; kadinlar
lehine ©6nemsiz bir dizeyde etki buylkligh gorilmistir. Bu bulgu, kadinlarin matematik kaygi puan
ortalamalarinin erkeklerinkinden daha yiiksek oldugunu goéstermistir. Buna gore, kadinlarin erkeklere nazaran az
da olsa daha fazla matematik kaygisi yasadiklari sylenebilir. Bu arastirmanin sonuglari, Tiirkiye 6rnekleminde
cinsiyet degiskenine gore matematik kaygisini inceleyen ¢ok sayida g¢alisma ile paralellik gostermektedir (Ari,
Savas ve Konca, 2011; ipek, 2019; Konca, 2008; Medikoglu, 2020; Pamuk ve Karakas, 2011; Sézen, Sayiner ve
Siiren, 2019; Tekin ve Turanli, 2007; Uysal, 2007; Uysal ve Selisik, 2015). Ornegin; Ergene (2011), Doruk ve Kaplan
(2013) ve Baloglu (2004) calismalarinda kadin 6grencilerin matematik kaygilarinin erkek 6grencilere gore daha
yuksek oldugunu ortaya koymuglardir. Oysaki matematik derslerinde tedirginlik, korku, stres gibi kaygiyi sadece
kadin o©grencileri degil kadin Ogretmenleri de benzer sekilde etkiledigi diistiiniilmektedir. Nitekim baz
arastirmalara gore kadin 6gretmenlerin erkek 6gretmenlere gore matematik kaygi dizeylerinin daha yiiksek
oldugu goériilmistiir (Karaman ve Cil, 2021; Uldas, 2005). Bu durumla ilgili kadinlarin matematik becerilerinde
zayIf olduklarina kendilerini inandirmalari, kendilerini yetersiz gérmeleri, ¢ekingen davranmalari, lzerlerinde
baski hissetmeleri (Fennema ve Sherman, 1976; Norwood, 1994; Smith, 1997; Zakaria ve Nordin, 2008; Zopp,
1999) gibi bircok nedenden dolayi matematik dersine karsi kaygi yasadiklari seklinde cikarim yapilmistir.
Dolayisiyla bu kaygi, onlarda dogal olarak ters etki yaratmakta matematige karsi olumsuz yaklasim
olusturmaktadir. Bunun nedeni olarak da kadinlarin cinsiyet faktora agisindan farkli 6zellikler sergileyebilecekleri
fikri 6n plana c¢ikti. Clinkii matematik derslerinde kadinlar daha duygusal ve hassas davraniyorlar ve bu da
beraberinde beklentinin karsilanamamasi durumunda kadinlarda hayal kirikligi ve basarisizlik duygusu yaratabilir,
strese ve endiseye yol acabilir. Hatta bu ifade aslinda kayginin ta kendisidir. Ayrica bu kaygi durumunun siiresinin

uzamasi kadinlarin matematik basarisi tGizerinde ciddi dislisler yasatmaktadir.

ilk moderatér analiz sonucu, yayin yili olarak belirlenmistir. Analiz sonucunda, cinsiyet acisindan matematik
kaygisinin yayin yilina gore anlamli bir sekilde farkhlasmadigi belirlenmistir. Bu sonug, yayin yili degiskenin
cinsiyete gbére matematik kaygisini manidar dizeyde etkilemedigini gostermektedir. Baska bir anlatimla,

cinsiyetin yayin yili fark etmeksizin matematik kaygisini etkilemedigi gorilmistr.
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Dikkat ¢eken bir diger moderatér analiz sonucu ise 6rneklem grubu olmustur. Analiz sonucunda, cinsiyet
acisindan matematik kaygisinin érneklem grubuna gére anlamli bir sekilde farklilasmadigi belirlenmistir. Baska
bir anlatimla, cinsiyetin 6érneklem grubu (ilkokul, ortaokul, lise ve yliksekogretim 6grencileri-6gretmen-veli) fark

etmeksizin kadinlar ve erkekler yakin dizeyde matematik kaygisi yasadiklari ifade edilir.

Arastirma sonuglarina gore su sekilde oneriler gelistirilmistir:

1. Arastirma sonuglarina gore, kadinlarin matematik kaygi diizeyleri nispeten erkeklerden daha yiiksek gikmistir.
Bu dogrultuda kadin 6grenci, 6gretmen ve veliler icin matematik dersine karsi olumsuz kayginin nedenlerini
azaltmaya yonelik egitimler verilebilir. Bu dogrultuda verilecek egitim, kadinlarin kaygilarini azaltacag gibi
motivasyon diizeylerini de artirabilir.

2. Bu arastirmada, cinsiyete gére matematik kaygisi incelenmistir. Alternatif olarak baska bagimsiz degiskenlerin
matematik kaygisina iliskin etkileri incelenebilir.

3. Bu arastirmada, literatlirde matematik kaygisinda cinsiyet farkhlklarinin meta-analiz yontemiyle incelendigi
tek arastirma nitelindedir. ileriki yillarda, yeni calismalarin bulgulari eklenerek yeniden inceleme yapilabilir ve bu
¢alisma ile karsilastirilabilir.

4. Bu arastirmada, Tirkiye’de yapilan arastirmalar tizerinde incelenmistir. Benzer bir ¢calismada, farkli bir Glkenin
¢alisma bulgularina gore yapilabilir ve karsilastirilabilir.

5. Bu arastirmada, nicel bir arastirma tirl olan meta-analiz yontemi kullanilmistir. Bu arastirmanin bir

tamamlayicisi olarak ayni konu, meta-sentez yontemi ile yapilabilir.
Etik Metni

Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina
uyulmustur. Makale ile ilgili dogabilecek her tiirli ihlallerde sorumluluk yazara aittir. Bu arastirma, alanyazinda

erisime acik yayinlar Gizerinde yiritildugi icin “Etik Kurul [zni” gerektirmeyen bir calismadir.
Yazar(lar)in Katki Orani Beyani: Yazarin katki orani %100’dur.
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