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Abstract. This study aims to obtain a more comprehensive result for the studies
examining the relationship between attitude toward mathematics and mathematics
anxiety in Turkey. To this end, this study employed the meta-analysis method, and
the results of the independent studies were combined statistically. A meta-analysis
was conducted with 19 studies according to the inclusion criteria, and 21 effect-size
values were calculated for these 19 different studies. The study revealed that the
total sample size of the studies included in the meta-analysis was 8874. In the study,
the mean effect size of the relationship between attitude toward mathematics and
mathematics anxiety was -.566. This value obtained according to Fisher z
corresponded to approximately -.512 when converted to the Pearson r value. This
effect size indicated a high-level negative relationship between attitude toward
mathematics and mathematics anxiety. The moderator analysis demonstrated that
while the effect sizes did not differ in terms of school level, publication type,
publication year, and sample size variables, they differed in terms of the research
region variable.
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1. INTRODUCTION

Mathematics is typically regarded as a “purely rational” field with no room for emotions,
unlike human sciences, music, or arts. Research on mathematical learning and problem-
solving traditionally emphasizes cognition and takes little interest in affective or
cognitive-affective interactions due to this perspective towards mathematics and the
methodological challenges in designing and implementing reliable experimental studies
on emotions (DeBellis & Goldin, 2006). This case is also echoed in in-class practices.
Most teachers center on knowledge and cognitive objectives in their lessons while
ignoring attitude and affective factors, which are dynamic factors in students’ reaching
these objectives (Metin, 2019). Maker (1982) argued that it is not possible to keep the
cognitive domain apart from the affective domain in an activity, and each affective
objective has a cognitive component, and each cognitive objective has an affective
component (as cited in Ma & Kishor, 1997).

In general, attitudes, beliefs, and emotions are the basic definitions of the affective
domain in mathematics education (McLeod, 1992). Bloom (1998) asserted that affective
entry characteristics predict 25% of learning outputs. There are two reasons for
examining affective factors in mathematics education: (1) we should find ways to help
students learn mathematics effectively, and (2) a positive attitude toward mathematics
is a significant educational output independent of academic success (Reyes, 1984).
Mathematics anxiety is the area that has attracted the most attention in comparison to
the other affective areas (McLeod, 1992). Despite the long time since McLeod’s this
statement, Maloney and Beilock (2012) argue that numerical cognition research studies
have ignored the intense role anxiety plays in mathematical issues, and mathematics
anxiety is still rarely taken into consideration in studies.

Mathematics Anxiety

Anxiety is an affective reaction to environmental and psychological situations that
people consciously recognize despite not being aware of its source and beginning, and
people feel it towards future ambiguities, bringing along some physiological changes
(Kartopu, 2012). Mathematics anxiety is an adverse affective reaction to mathematics or
doing mathematics (Hembree, 1990). Richardson and Suinn (1972, p. 551) defined
mathematics anxiety as “feelings of anxiety and tension that intervene solving
mathematics problems and use of numbers in various daily life or academic settings”.

People may experience mathematics anxiety in out-of-class settings, in a mathematics
lesson, in a regular mathematics exam, or in daily life situations, such as arranging a
checkbook or calculating a restaurant cheque while someone is watching you (Ashcraft
& Moore, 2009). This anxiety feeling that people experience alienates them from taking
mathematics courses and learning mathematics. This alienation significantly affects
mathematics performance (Maloney & Beilock, 2012).

The literature hosts several environmental or cognitive factors regarding mathematics
anxiety. Some of these factors include primary school teachers (Uusimaki & Nason,
2004), teachers’ mathematics anxiety (Gresham, 2007; Maloney & Beilock, 2012),
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perceived mathematics ability (Haynes et al, 2004), earlier learning experiences
(Gautreau et al,, 2016), the pressure of time and performance (Tsui & Mazzocco, 2006),
and low mathematics achievement (Ma & Xu, 2004). Mathematics anxiety affects
particularly academic achievement (Bayirh et al., 2021; Ma, 1999), working memory
(Ashcraft & Kirk, 2001), and self-efficacy (Doruk et al, 2016). The extant studies
demonstrate that various factors may contribute to one’s mathematics anxiety, and this
feeling may lead to a negative attitude toward the subject (Gautreau et al., 2016).

Attitudes toward Mathematics

Attitude is another affective construct that affects students’ performance in
mathematics. Aiken (1970, p. 551) argued that “in general attitude refers to a learned
predisposition or tendency on the part of the individual to respond positively or
negatively to some object, situation, concept or another person although there is not a
standard definition of it”. Neale (1969, p. 632) defined attitude toward mathematics as
“a liking or disliking of mathematics, a tendency to engage in or avoid mathematical
activities, a belief that one is good or bad at mathematics, and a belief that mathematics
is useful or useless”. Hart (1989) offered three aspects of attitude toward mathematics.
These aspects include one’s emotional reactions, behaviors, and beliefs toward
mathematics. McLeod (1992) proposed that attitudes toward mathematics could emerge
in two ways. First, affective reactions toward mathematics can become self-acting due to
negative experiences. Second, an extant attitude can be transferred to a new situation
which is also related to earlier experiences.

Attitude has a special significance in mathematics instruction. In particular, there are
significant relationships between attitudes towards mathematics and mathematics
achievement, which is the primary goal of mathematics instruction (Cantiirk-Giinhan et
al, 2019; Tabuk, 2019). The literature highlights that an increase in mathematics
achievement affects attitude positively, and positive attitudes toward mathematics
result in mathematics achievement (Goodykoontz, 2008; Yaratan & Kasapoglu, 2012).
However, studies demonstrate that students and other people in the society believe that
mathematics is complicated and tedious, and only people talented in mathematics can
understand mathematics (Akkas & Toluk-Ucar, 2020; Toluk-Ugar et al., 2010). These
beliefs may transform into negative attitudes toward mathematics over time.

The studies in the literature posit that some of the reasons for positive or negative
attitudes toward mathematics include instructional strategies (Akinsola & Olowojaiye,
2008), parental support and gender (Tocci & Engelhard Jr., 1991), teacher effectiveness,
and school climate (Torrance et al, 1966, as cited in Aiken, 1970), learning styles
(Orhun, 2007), student-teacher relationships (Midgley et al., 1989), achievement and
evaluation (Goodykoontz, 2008), mathematical connection self-efficacy and basic
psychological needs (Kaya, 2020) and belief that mathematics is difficult (Peker &
Mirasyedioglu, 2003).
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Attitudes toward Mathematics and Mathematics Anxiety

Mathematics anxiety and attitudes toward mathematics are two significant affective
variables that predict achievement in mathematics (Tuncer & Yilmaz, 2020; Yaratan &
Kasapoglu, 2012). The importance of anxiety and attitude in mathematics instruction
has made them critical aspects of instructional processes, and they are now regarded as
factors affecting failure in mathematics as well as previous learning (Tuncer & Yilmaz,
2020).

Yenilmez and Ozabaci (2003, p. 133) argued that three factors lead students to
experience anxiety: “teacher authority, time limitations, and pressure of expectations.
Students feel threatened and develop negative attitudes in classes where these factors
are present. Anxiety emerges when these negative attitudes are frequently repeated”. As
a type of fear toward mathematical operations, mathematics anxiety prevents people
from learning mathematics and developing positive attitudes toward mathematics (Akin
& Kurbanoglu, 2011; Gautreau et al., 2016).

Additionally, many students feel anxious due to their belief that mathematics is
challenging and the adversities they face while learning mathematics and hence develop
negative attitudes toward mathematics (Bursal & Paznokas, 2006; Metin, 2019; Simsek
et al, 2017). Vinson (2001) warns that negative attitudes toward mathematics may
result in mathematics anxiety, a decrease in effort invested in learning mathematics, and
not participating in mathematics activities. Thus, mathematics anxiety and attitude
toward mathematics may affect each other. Indeed, medium-level anxiety may expedite
thinking and attitudes. On the other hand, further anxiety hinders performance and
hence attitudes in cases of higher-order cognitive activities and conceptual processes
(Kargar etal., 2010).

In the meta-analysis study involving 152 studies, Hembre (1991) identified that positive
attitudes toward mathematics were associated with continuous low mathematics
anxiety, and there was a negative correlation between mathematics anxiety and
confidence in mathematics and enjoying mathematics which are among the positive
attitudes toward mathematics. Studies have revealed a negative relationship between
attitude toward mathematics and mathematics anxiety (Akin & Kurbanoglu, 2011; Geary
etal, 2019; Gierl & Bisanz, 1995; Kargar et al., 2010; Meece et al,, 1990; Peker & Sentiirk,
2012; Yaratan & Kasapoglu, 2012). On the other hand, some studies have reported
positive relationships between mathematics anxiety and attitude towards mathematics
(Sahri et al,, 2017; Simsek et al., 2017).

The Present Study

Although it is significant to research the relationship between mathematics performance
and affective dimension components that play critical roles in mathematics education,
researchers should also focus on the interrelations among these cognitive factors.
Anxiety and attitude are two significant predictors. Therefore, revealing the relationship
between students’ anxiety and attitudes in terms of mathematics may contribute to
developing students’ mathematical learning and performance.
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There are numerous studies conducted in Turkey examining the relationship between
mathematics anxiety and attitude toward mathematics (Erol, 1989; Simsek et al., 2017;
Tan, 2015; Uysal, 2007; Yelkenci, 2019). Additionally, although there are meta-analysis
studies in Turkey examining the relationships between mathematics anxiety and
academic achievement (Bayirli et al, 2021; Sad et al, 2016) and between attitude
toward mathematics and academic achievement (Cantilirk-Giinhan et al., 2019; Tabuk,
2019), no meta-analysis studies have yet examined the effect size of the relationship
between mathematics anxiety and attitude toward mathematics. The relationship
between anxiety and attitude, which are two significant affective components affecting
students’ mathematical performance, differs in studies with small samples. Therefore,
this study aimed to obtain a comprehensive result regarding the nature of this
relationship. To this end, the research questions in the current study include:

1. What is the mean effect size level of the relationship between students’ mathematics
anxiety and attitude toward mathematics?

2. Does the mean effect size regarding the relationship between students’ mathematics
anxiety and attitude toward mathematics differ significantly in terms of school level,
publication type, publication year, sample size, and region of the conducted research?

2. METHOD

Research Design

This study employed the meta-analysis method since it aimed to calculate the mean
effect size regarding the studies examining the relationship between attitude toward
mathematics and mathematics anxiety. Meta-analysis involves statistically synthesizing
the studies conducted on the same topic (Borenstein et al., 2019). With a broader
perspective, Dincer (2014, p. 4) defined meta-analysis as “the method of grouping
similar studies on a topic, theme or field of study based on certain criteria, and
combining and interpreting quantitative results of these studies”. Kanadli (2019, p. 20)
argues that meta-analysis is used to resolve a conflict in the literature, see the big
picture on a subject, and guide future studies. Additionally, practitioners and
policymakers can make efficient decisions based on the results of meta-analysis studies.

Research Process

The basic steps of the meta-analysis method include “defining the problem, reviewing
the literature, coding studies, transforming the findings into a scale, and statistical
analysis” (Glass, 2006, as cited in Ustiin & Eryillmaz, 2014, p. 10). Accordingly, the
research question was formulated as “What is the mean effect size level of the
relationship between students’ mathematics anxiety and attitude toward mathematics?”.
Then, the literature was reviewed to identify the studies to include in the meta-analysis.
Since the study focused on research conducted in Turkey, the databases of “Higher
Education Council Thesis Database”, “Ulakbim TR Index”, and “Google Scholar” were
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accessed. The keywords used in the scanning process were “kaygi”, “matematik kaygis1”,
“tutum”, “anxiety”, “math anxiety”, and “attitude”. The criteria presented in Figure 1

were considered in deciding which studies to include in the meta-analysis.

The study should be a correlational study
regarding the relationship between mathematics
anxiety and attitude toward mathematics

The study should include statistical values such
as sample size, pand r

@

The study should be published in Turkey

The publication language should be Turkish or
English

Figure 1. Inclusion Criteria of the Meta-Analysis

Nineteen studies met the inclusion criteria to be included in the meta-analysis. Of the 19
research studies based on mathematics anxiety and attitude toward mathematics, 12
were theses, and seven were articles. Articles produced from the theses were included in
the meta-analysis in the articles category. No start date was sought for the studies. The
study with the earliest publication date was published in 1989. The last search was
conducted on 8 January 2021.

Data Coding

Bakioglu ve Ozcan (2016) stressed that creating a data set through coding is essential in
meta-analysis studies. Accordingly, the studies included in the meta-analysis were
coded. The coding involved the authors, publication year, publication type, school level,
sample size, research region, and the correlation coefficient. The coding process is
conducted similarly in the literature (Cantlirk-Giinhan et al., 2019; Giindiiz & Kutluca,
2019). Two specialists coded the data. The coders reached a compromise after the
coding process. The studies included in the meta-analysis are presented in Table 1.
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Table 1

The studies included in the Meta-Analysis

Authors Publication School Sample Research Correlation
Type Level Size (n) Region Coefficient (r)

Erol, 1989 Thesis High School 350 Marmara -.62

Yenilmez & Article High School 408 Central -73

Ozabacy, 2003 Anatolia

Uysal, 2007 Thesis Lower 436 Aegean -.06
Secondary

Kalin, 2010 Thesis Lower 99 Central -.87
Secondary Anatolia

Kilig, 2011 Thesis Lower 262 Central -.59
Secondary Anatolia

Recber, 2011 Thesis Lower 934 Central -47
Secondary Anatolia

Yilmaz, 2011a Thesis Lower 545 Central -49
Secondary Anatolia

Yilmaz, 2011b Thesis Lower 473 Central -48
Secondary Anatolia

Yilmaz, 2011c Thesis Lower 509 Central -.51
Secondary Anatolia

Peker & Sentiirk, Article Lower 510 Aegean -43

2012 Secondary

Tan, 2015 Thesis Lower 625 Central -.78
Secondary Anatolia

Doruk etal., 2016 Article Lower 246 Black Sea -.36
Secondary

Tuncer & Yilmaz, Article Lower 225 Eastern -74

2016 Secondary Anatolia

Kesici & Asilioglu, Article Lower 985 Southeastern -.64

2017 Secondary Anatolia

Simsek etal.,, 2017  Article Primary 437 Southeastern .22
and Lower Anatolia
Secondary

Demiroglari, 2018  Thesis University 262 Mediterranea -.19

n
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Kesici, 2018 Article High School 70 Southeastern -.80
Anatolia
Temel, 2018 Thesis Lower 176 Central -.18
Secondary Anatolia
Aras, 2019 Thesis High School 238 Aegean -.02
Metin, 2019 Thesis High School 588 Mediterranea -.55
n
Yelkenci, 2019 Thesis Lower 496 Marmara -.56
Secondary

As Table 1 shows, 12 studies were conducted at the lower secondary level (middle
school), and five were conducted at the upper secondary level (high school).
Demiroglar’’s (2018) study was conducted with university students; however, the
sample included first-year students, and only one study was conducted with university
students. Therefore, this study was coded as high school level in the moderator analysis.
The study by Simsek et al. (2017) included a sample of primary school and lower
secondary school students. Peker and Sentiirk’s (2012) study involved fifth-grade
students. In 2012, the fifth-grade students were primary school students, but now they
are integrated to lower secondary schools. These studies were coded as lower secondary
school level in the moderator analysis since there were just two studies. In Yilmaz’s
(2011) study, sixth, seventh, and eighth-grade students’ attitudes toward mathematics
and mathematics anxiety were examined separately for each grade level. This study was
coded as three independent studies since it included three different correlation values.

All in all, 21 effect sizes were calculated out of the 19 independent studies included in
the meta-analysis. Of these effect size values, six were at the high school level, and fifteen
were at the lower secondary school level. The data set included a total sample size of
8874. Additionally, about 37% of the studies were conducted in the Central Anatolia
region. The first study was published in 1989. Since then, the studies have been
increasing, and there has been a quantitative increase in the studies in recent years.

Effect Size Analysis

After coding the studies that met the inclusion criteria following the literature review,
the analysis was performed with the “Comprehensive Meta Analysis (CMA)” program. In
correlation studies examining the relationship between two variables, correlation
coefficients are regarded as an effect size index (Borenstein et al, 2019). In meta-
analysis studies, it is recommended to calculate effect sizes by converting the correlation
coefficients into Fisher z values and interpret the results by converting the values back
to the Pearson r value (Borenstein et al., 2019; Hedges & Olkin, 1985). Most meta-
analysis studies are conducted with the fixed-effect model or the random-effects model
(Borenstein et al., 2019, p. 63). The fixed-effect model is recommended when the study
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populations are of the same size, and the random-effects model is recommended when
they are not the same size (Dinger, 2014). The heterogeneity among the studies should
be checked when deciding which model to use (Dinger, 2014; Ustiin & Eryilmaz, 2014);
when the heterogeneity test result is significant (p<.05) at the 95% confidence interval
level, the effect sizes are heterogeneous, and the random-effects model is used. When
the heterogeneity test result is not significant (p>.05) at the 95% confidence interval
level, the effect sizes are homogeneous, and the fixed-effects model is used (Kanadli,
2019, p. 23). The heterogeneity test is presented in Table 2.

Table 2

The heterogeneity test

Homogeneity Value (Q) Degree of Freedom (df) I2 p
887.954 20 97.75 .000

The heterogeneity test result demonstrates that the effect sizes of the studies examining
the relationship between attitude toward mathematics and mathematics anxiety are
statistically significant (p<.05). In addition, 12 value was %97.75. This ratio refers to a
high level of heterogeneity (Cooper et al., 2009). Therefore, the random-effects model
was used to calculate the effect size regarding the relationship between attitude toward
mathematics and mathematics anxiety. Cohen et al. (2007) classification was used to
interpret the correlation-based effect sizes. They classify effect sizes as very small
(ignored) (effect sizes between 0.00-0.10), small (0.10-0.30), moderate (0.30-0.50),
large (0.50-0.80), and very large (over .80) (Cohen et al,, 2007, p. 521). Additionally, the
current study considered the variables of school level, publication type, publication year,
sample size, and research region as moderator variables since they could affect the mean
effect size. Qp test was conducted to research the effects of moderator variables.

Publication Bias

Publication bias is based on the assumption that the effect size values obtained in meta-
analysis studies may be biased (Bakioglu & Ozcan, 2016). Publication bias has various
reasons, such as language bias, availability bias, cost bias, similarity bias, and repetition
bias (Borenstein et al., 2019). There are several methods to detect publication bias. The
current study first examined the funnel plot to identify the publication bias of the studies
and then used Rosenthal’s fail-safe N statistics and Egger’s linear regression test
methods. The graph obtained is presented in Figure 2.
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Funnel Plot of Standard Error by Fisher's Z
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Figure 2. Funnel Plot regarding the Studies included in the Meta-Analysis

Figure 2 demonstrates that the studies included in the meta-analysis are distributed
around the vertical line in the funnel plot. This distribution indicated that there was no
publication bias among the studies. Additionally, the p-value was not significant
(p=-427>.05) in the Egger’s test, which tests whether the funnel plot was asymmetric or
not (Canttrk-Giinhan, 2021). This insignificant value showed that the funnel plot was
not asymmetric. Rosenthal’s fail-safe N statistics results are also presented in Table 3.

Table 3

Publication Bias Statistics of the Studies

Publication Status Value
Z-value -49.93
p-value .00
Alpha Value .05
Z-value for Alpha Value 1.95
N 21

p> Required number of studies for the alpha 3608
value
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The analysis results suggested that 3608 more studies were needed to be added to the
meta-analysis to invalidate the current meta-analysis results statistically (p<.05). This
value proves that the current meta-analysis of the studies on the relationship between
attitude toward mathematics and mathematics anxiety was robust and had a low-level
publication bias. As a result, this meta-analysis study did not have a publication bias, and
the study results are reliable.

3. FINDINGS

The current meta-analysis study first calculated the mean effect size regarding the
relationship between attitude toward mathematics and mathematics anxiety. The results
based on the random-effects model are presented in Table 4.

Table 4
The Effect Size of the Studies based on the Random-Effects Model

Mean Effect  Number of Standard Z p %95 Confidence Interval for
Size Studies Error Effect Size

Lower Limit  Upper Limit

-.566 21 072 -7.867 .000 -707 -425

The analysis revealed that the mean effect size was -.566, and the standard error value
was .072. In the 95% confidence interval, the lower limit of the effect sizes was -.707,
and the upper limit was -.425. In addition, these values were statistically significant (z=-
7.867; p=.000).
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Study name Statistics for each study Fizher's T and 8506 CT
Fizhers Standard Lowsr Uppsr Ralativa
z erof Varizace  limit lmit Z-Valee p-Value weight
Ercl, 1938 0054 0003 0830 0520 -13505 0000 LI- 47
Yenitmez & Qrzbaci, 2003 0050 0002 1026 0831 18690 0000 481
Uysal, 2007 0048 0002 0154 0034 1250 0211 40
Kalin, 2010 0102 0010 -1533 -L133 -13081 0000 - 448
Kilic, 2011 0061 0004 0790 0556 -10806 0000 E ] 475
Racber, 1011 0033 0001 0574 D446 15563 0000 [ ] 437
Yilmez, 20112 0043 0002 0620 0452 12480 0000 [ ] 434
Yilmez, 20116 0045 0002 0613 0433 11338 0000 | ] 43
Filmaz, 2011c 0044 0002 0650 D476 12658 0000 | ] 483
Paar & Sentiirk, 2011 0044 0002 0547 D3T3 10355 0000 B 483
Tzn, 2013 0040 0002 1124 T 0,000 433
Dorukz, Cetick, & Kzplan, 2016 0064 0004 0503 0,000 1. B 474
0,000 47

Tuncer & Yilmez, 2016 0067 0005 -1082

Kesici & Asilioglu, 2017 0032 000l 0B 0000 [ ] 453
Simask Sehinkeve & Aptskin 2017 0224 004F 0001 0130 0000 B 482
Demiroglzri, 2018 0192 0062 0004 0314 0,002 E J 75
Keasici, 2018 089 0122 0015 1338 0000 —— 431
Temsl, 2013 0182 0076 0006 0331 0017 E 467
A3, 2019 0020 0065 0004 148 0758 L ] 473
Mztin, 2019 0618 01 0002 0600 0000 [ ] 485
Yelkendi, 2019 063 05 0002 47N 0,000 B 453
0566 0071 0005 0707 0.000 L 2
200 100 0.00 1.00 10
Favours 4 Favourz B

Meta Analysis

Figure 3. The Forest Plot regarding the Studies included in the Meta-Analysis

Figure 3 shows that the relationship between attitude toward mathematics and
mathematics anxiety was negative in most of the studies in the data set. This
relationship was positive in only one study. There was a low-level negative relationship
in four studies. There was a significant relationship at the 95% confidence interval level
in all studies except for two studies. The lower and upper limits (-.707 and -.425) of the
mean effect size were within the high-level negative effect size limits in the random-
effects model. When the effect size value of -.566, obtained with Fisher z, was converted
to the Pearson r value, it was -.512. This value indicated a high-level negative
relationship between attitude toward mathematics and mathematics anxiety.

Findings regarding the Moderator Variables

This section presents the moderator analysis results examining the mean effect size of
the relationship between attitude toward mathematics and mathematics anxiety in
terms of school level, publication type, publication year, sample size, and research
region. The moderator analysis results are presented in Table 5.
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Table 5

Findings regarding the Moderator Variables

%95
\h;[;r?:;:or Fre(&ency E::gcz Effect Size ICnOtZ:i;aner & p
(%) Effect Size
Lower Upper
Limit  Limit

School Level .044  .834
High School 6 28.57 -.592 -876  -.307
Lower Secondary 15 71.43 -.556 -725 -387
Total 21 100 -565 -710 -420
Publication Type 170 .680
Article 7 33.33 -617 -939 -294
Thesis 14 66.67 -542 -695 -.388
Total 21 100 -555 -710 -420
Publication Year 1.690 .430
2010 and earlier 4 19.05 -

-757 1.249 -.265
2011-2015 7 33.33 -.616 -775 -458
2016 and later 10 47.62 -457 -699 -214
Total 21 100 -.581 -709  -453
Sample Size 1.671 434
0-250 6 28.57 -

-.655 1.057 -.252
250-500 8 38.10 -439 -716  -.162
500-1000 7 33.33 -.642 -790 -494
Total 21 100 -.603 -727  -479
Research Region 49.899 .000*
Mediterranean 2 9.52 -408 -825 .010
Eastern Anatolia 1 4.76 -

-950 1.082 -.819
Aegean 3 14.29 -.182 -474 109
Southeastern 3 14.29 -.539 - 223
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Anatolia 1.302

Central Anatolia 9 42.86 -.695 -872 -518
Black Sea 1 4.76 -377 -503 -.251
Marmara 2 9.52 -.674 -764 -.584
Total 21 100 -.641 -700 -.583
* p<.05

As provided in Table 5, 28.57% of the studies in the meta-analysis were at the high
school level, while 71.43% were at the lower secondary (middle school) level. The
moderator analysis revealed that the effect size of the studies at the high school level
was -.592 while the effect size of the studies at the lower secondary level was -.556.
However, the heterogeneity test results (Q»=.044, p>.05) did not reveal a statistically
significant difference. Therefore, we can argue that the school level variable did not have
a moderator role in the relationship between attitude toward mathematics and
mathematics anxiety.

While 33.33% of the studies were articles, 66.67% were theses in the dataset. The
moderator analysis revealed that the effect size of the articles was -.617, and the effect
size of the theses was -.542. However, the heterogeneity test results (Q»=.170, p>.05) did
not reveal a statistically significant difference. Therefore, the relationship between
attitude toward mathematics and mathematics anxiety did not significantly differ in
terms of publication type.

With regard to publication years, the studies were grouped as “2010 and earlier”
(19.05%), “2011-2015” (33.33%), and “2016 and later” (47.62%). The moderator
analysis put forth that the effect size for “2010 and earlier” was -.757, the effect size for
“2011-2015” was -.616, and the effect size for “2016 and later” was -.457. However, the
heterogeneity test results (Q»=1.690, p>.05) did not reveal a statistically significant
difference. Therefore, the relationship between attitude toward mathematics and
mathematics anxiety did not have a significant difference in terms of publication year.
However, we can argue that the effect sizes decreased as the publication dates increased.

The studies were grouped as per their sample sizes as “0-250" (28.57%), “250-500"
(38.310%) ve “500-1000” (33.33%) to analyze the dataset in terms of sample size. The
moderator analysis showed that the effect size for the “0-250” sample size was -.655, the
effect size for the “250-500” sample size was -.439, and the effect size for “500-1000”
was -.642. However, the heterogeneity test results (Q»=1.671, p>.05) did not reveal a
statistically significant difference. Therefore, the sample size was not a moderator
variable in the relationship between attitude toward mathematics and mathematics
anxiety.

Finally, whether the effect size differed in terms of regions where the studies were
conducted or not was examined. The moderator analysis showed that the majority of the
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studies were conducted in cities located in the Central Anatolia region (42.86%). There
are fewer studies in the other regions. In addition, the grouping of regions where the
studies were conducted had a moderator role in the relationship between attitude
toward mathematics and mathematics anxiety. The heterogeneity test results
(Qr=49.899, p<.05) showed a statistically significant difference among the effect sizes for
the research regions. The largest effect size value belonged to the Eastern Anatolia
region (-.950), and the smallest effect size value belonged to the Aegean region (-.182).

4. CONCLUSION, DISCUSSION, AND RECOMMENDATIONS

Basic mathematics skills are significant for school and daily life (Maloney & Beilock,
2012). As well as the basic mathematics skills that affect mathematical performance in
school and daily life, psychological factors such as anxiety, attitude, and stress are also
vital. Anxiety and attitude are among the most common psychological factors affecting
mathematical performance that are addressed in scientific research studies.
Additionally, a significant relationship between mathematics anxiety and attitude
toward mathematics has been put forth in the literature (Akin & Kurbanoglu, 2011;
Karadeniz & Karadag, 2014; Sar1 & Ekici, 2018; Tuncer & Yilmaz, 2020; Yaratan &
Kasapoglu, 2012). The current study aimed to synthesize the individual studies on the
relationship between attitude toward mathematics and mathematics anxiety and hence
reach a more comprehensive result regarding the relationship.

This meta-analysis study included 19 independent correlational studies. These studies
involved a sample size of 8874 participants. The funnel plot, Rosenthal’s fail-safe N
statistics, the Egger’s linear regression test were used to check the publication bias,
which is an important indicator of the reliability of the study. Although the funnel plot
showed an asymmetric distribution, Rosenthal’s fail-safe N statistics and Egger’s linear
regression test results proved that the analysis was robust and did not involve a
publication bias.

The analysis revealed a significant, negative, and large effect size (r=-.566) for the
relationship between mathematics anxiety and attitude toward mathematics. The 95%
confidence interval of the effect size was -.707 and -.425. These results mean that when
the attitudes toward mathematics increase positively, the mathematics anxiety
decreases. Similarly, as mathematics anxiety increases, so do the negative attitudes
toward mathematics. This study proved the significant and robust relationship between
mathematics anxiety and attitude toward mathematics. The effect size of the
relationship between mathematics anxiety and attitude toward mathematics obtained in
this meta-analysis is in parallel with various research studies in the literature (Akin &
Kurbanoglu, 2011; Catapano, 2013; Geary et al.,, 2019; Kargar et al,, 2010; Kili¢, 2011;
Metin, 2019; Peker & Sentliirk, 2012; Tuncer & Yilmaz, 2020; Yaratan & Kasapoglu, 2012;
Yelkenci, 2019; Yilmaz, 2011). On the other hand, some studies (Sahri et al, 2017;
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Simsek et al., 2017) also reported a positive relationship. This difference may stem from
the sample or research region.

Some moderator variables were examined to detect the sources of the high relationship
obtained in the study. The results regarding these moderator variables are as follows:

e School level: The effect sizes obtained in the meta-analysis did not differ
significantly in terms of the school level the studies involved (Q»=.044, p>.05).

e Publication type: The effect sizes obtained in the meta-analysis did not differ
significantly in terms of publication type (@Q»=.170, p>.05).

e Publication year: The effect sizes obtained in the meta-analysis did not differ
significantly in terms of publication year (Q»=1.690, p>.05).

e Sample Size: The effect sizes obtained in the meta-analysis did not differ
significantly in terms of sample size(Q»=1.671, p>.05).

e Research region: The effect sizes obtained in the meta-analysis differed
significantly in terms of publication type (Q»=49.899, p<.05).

The moderator analysis revealed that the variables of school level, publication type,
publication year, and sample size did not moderate the high-level relationship in the
study. On the other hand, the research region moderated this relationship. There are
major differences between the effect sizes obtained in the studies, particularly in the
Eastern Anatolia region (Tuncer ve Yilmaz, 2016) and the Aegean region (Aras, 2019;
Peker ve Sentiirk, 2012; Uysal, 2007). Revealing the reasons for this difference among
the effect sizes would offer significant results. If these results support the current
results, precautions to reduce this relationship should be taken in regions where this
relationship is very high. Additionally, attitudes toward mathematics and mathematics
anxiety should be thoroughly examined. Carrying out this meta-analysis study with an
international scope may contribute to the literature.
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University.
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Matematige Yonelik Tutum ile Matematik Kaygis1 Arasindaki iliskinin Meta-Analizi: Tiirkiye Ornegi

1. GIRIS

Matematik, genellikle, beseri bilimler, miizik veya sanattan farkli olarak duygunun higbir
rol oynamadig1 “tamamen rasyonel” bir alan olarak anlagilmaktadir. Hem matematigin bu
sekilde anlasilmasi hem de duygular tlizerine glivenilir deneysel ¢alismalar tasarlama ve
yuriitmedeki metodolojik zorluklar gibi sebeplerden dolayr matematiksel 6§renme ve
problem ¢6zme lizerine yapilan arastirmalar, geleneksel olarak bilisi vurgular ve duyussal
veya bilissel-duyussal etkilesimlere daha az ilgi gosterir (DeBellis ve Goldin, 2006). Bu
durum smnif ici uygulamalara da yansir; cogu 6gretmen derslerde bilgiyi ve bilissel
hedefleri dikkate alirken 6grencilerin bu hedeflere ulasmasinda dinamik bir faktér olan
tutumu ve duygusal faktorleri goz ardi eder (Metin, 2019). Maker’a (1982) gore herhangi
bir faaliyette bilissel alani duyussal alanlardan ayirmak imkansizdir ve her duyussal
hedefin bilissel bir bileseni oldugu gibi her bilissel hedefin de duyussal bir bileseni
bulunmaktadir (akt. Ma ve Kishor, 1997).

Genel olarak tutumlar, inanglar ve duygular matematik egitiminde duyussal alanin ana
tanimlaridir (McLeod, 1992). Bloom (1998), 6grenme ¢iktilarinin %25’inin duyussal giris
ozellikleri tarafindan yordandigimi ifade etmistir. Matematik egitiminde duyussal
faktorleri incelemenin 2 temel nedeni vardir; bunlar 6grencilerin daha fazla matematik
O6grenmesine yardimci olacak yollar bulmak ve matematige karsi olumlu bir tutumun,
basar1 goz Oniine alinmaksizin énemli bir egitimsel sonuc¢c olmasidir (Reyes, 1984).
Matematik kaygisinin diger duyussal alanlara gore en fazla ilgi duyulan alanlardan biri
oldugu soylenebilir (McLeod, 1992). McLeod’in bu ifadesinin iizerinden uzunca bir siire
gecmis olmasina ragmen, Maloney ve Beilock (2012) sayisal bilis arastirmalarinin
kayginin matematiksel durumlarda oynadig1 gii¢lii rolii gormezden geldigini ve
matematik kaygisini hesaba katmanin hala oldukca nadir oldugundan bahseder.

Matematik Kaygisi

Kaygi, gelecekteki belirsizliklere karsi duyulan, beraberinde fizyolojik baz1 degisikler
getiren kaynaginin ve baslangicinin farkinda olunmamasina ragmen kisiler tarafindan
bilingli bir sekilde fark edilen ¢evresel ve psikolojik durumlara gosterilen duygusal bir
tepkidir (Kartopu, 2012). Matematik kaygisi ise, matematige veya matematik yapma
olasiligina karsi olumsuz bir duygusal tepkidir (Hembree, 1990). Richardson ve Suinn
(1972, s. 551), matematik kaygisini, “cok cesitli glinliilk yasam ve akademik ortamlarda
sayilarin kullanimina ve matematik problemlerinin ¢6ziimiine miidahale eden gerilim ve
kayg1 duygular1” olarak tanimlamistir.

Insanlar matematik kaygisim sinif disi ortamlarda, bir matematik sinifinda veya siradan
bir matematik sinavina girerken veya daha giinliik ortamlarda, 6rnegin bir cek defterini
diizenlemeye calisirken veya baska kisiler izlerken bir restoran adisyonunu hesaplamaya
calisirken yasayabilir (Ashcraft ve Moore, 2009). Yasanilan bu kaygi durumu Kkisileri
matematik derslerini almaktan ve aldiklar1 derslerde matematik 68renmekten
uzaklastirmaktadir. Bu durum ise matematik performansini etkileyen énemli bir etken
olarak karsimiza ¢ikmaktadir (Maloney ve Beilock, 2012).
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Literatiirde matematik kaygisina yonelik cevresel ve bilissel bircok neden olabilecegi
belirtilmektedir. Bunlardan bazilari; ilkokul 68retmeni (Uusimaki ve Nason, 2004),
O0gretmenlerin matematik kaygisi (Gresham, 2007; Maloney ve Beilock, 2012), algilanan
matematik yetenegi (Haynes vd. 2004), onceki 6grenme deneyimleri (Gautreau vd.,
2016), zaman ve performans baskis1 (Tsui ve Mazzocco, 2006) ve diisiik matematik
basarisidir (Ma ve Xu, 2004). Matematik kaygisi ise 6zellikle basariy1 (Bayirh vd., 2021;
Ma, 1999) isleyen bellegi (Ashcraft ve Kirk, 2001) ve 6z yeterligi (Doruk vd., 2016)
etkilemektedir. Mevcut arastirmalar, bir kisinin matematikle ilgili kaygi duygularina
cesitli faktorlerin katkida bulunabilecegini ve bunun da konuya karsi olumsuz bir tutuma
yol agabilecegini gostermektedir (Gautreau vd., 2016).

Matematige Yonelik Tutum

Tutum, 6grencilerin matematikteki performansini etkileyen baska bir duyussal yapidir.
Matematige yonelik tutum tlizerine ¢alismalar yapan Aiken’e (1970, s. 551) gore, her ne
kadar lizerinde ulasilmis ortak bir tanim olmasa da, tutum “bireyin bazi nesnelere,
duruma, kavramlara veya baska bir kisiye olumlu veya olumsuz yanit verme konusunda
6grenilmis bir yatkinhigini veya egilimini” ifade eder. Neale (1969, s. 632) matematige
karsi tutumu “matematigi sevme veya sevmeme, matematiksel etkinlige katilma veya
bunlardan kaginma egilimi, matematikte kisinin iyi veya kotli olduguna dair inanci ve
matematigin yararli veya yararsiz oldugu inanc1” olarak tanimlamigtir. Hart (1989)
matematige yonelik tutumlarin ii¢ yonii oldugunu ifade etmistir. Bunlar; matematige karsi
duygusal tepki, matematige karsi davranis ve matematik hakkindaki inanglardir.
McLeod’a (1992) gore ise matematige karsi tutumlar iki yolla gelisebilir. Bunlardan ilki
matematige karsi duygusal tepkilerin olumsuz deneyimlerle otomatiklesmesi sonucu
gerceklesirken, ikincisi halihazirda var olan bir tutumun yeni fakat énceki durumlarla
iligkili yeni bir duruma transfer edilmesi seklinde ortaya ¢ikabilir.

Tutumlarin matematik &égretiminde oénemli bir yeri vardir. Ozellikle matematik
Ogretiminin 6ncelikli amaci olan matematik basarisi ve matematige yonelik tutumlar
arasinda goz ardi edilemez 6nemli bir iliski bulunmaktadir (Cantiirk-Giinhan vd., 2019;
Tabuk, 2019). Literatiirde matematik basarisindaki artisin tutumu olumlu etkileyecegi ve
matematige karst olumlu tutumlarin matematik basarisiyla sonuclanacagl ifade
edilmektedir (Goodykoontz, 2008; Yaratan ve Kasapoglu, 2012). Bununla birlikte
calismalar gostermektedir ki; 6grenciler ve toplumun cesitli kesimleri, matematigin zor
ve sikicl oldugu ve matematikte yetenekli kisiler tarafindan matematigin daha iyi
anlasildigina dair inanglara sahiptir (Akkas ve Toluk-Ugar, 2020; Toluk-Ucar vd., 2010).
Bu inang¢lar zamanla matematige karsi olumsuz tutumlara dontisebilmektedir.

Literatiirde matematige yonelik olumlu veya olumsuz tutumlarin sebeplerinden bazilari;
O0gretim stratejileri (Akinsola ve Olowojaiye, 2008), aile destegi ve cinsiyet (Tocci ve
Engelhard Jr., 1991), 68retmen etkenligi ve okul iklimi (Torrance vd., 1966, akt. Aiken,
1970), 6grenme stilleri (Orhun, 2007), 6grenci-6gretmen iliskisi (Midgley vd., 1989),
basari ve degerlendirme (Goodykoontz, 2008), matematiksel iliskilendirme 6z yeterligi ve
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temel psikolojik ihtiyaglar (Kaya, 2020) ve matematigin zor olduguna dair inanglar (Peker
ve Mirasyedioglu, 2003) olarak gosterilir.

Matematige Yonelik Tutum ve Matematik Kaygisi

Yukarida da ifade edildigi gibi, “matematik kaygisi” ve “matematige yonelik tutum”
matematik basarisini yordayan iki énemli duyussal degiskendir (Tuncer ve Yilmaz, 2020;
Yaratan ve Kasapoglu, 2012). Matematik 6gretiminde kaygi ve tutumun onemi, onlari
Ogretim siirecinin bir parcasi haline getirmis ve matematikteki basarisizliginin sebepleri
arasinda oOnceki 6grenmelerin yani sira kaygi ve tutumun etkilerinin de goriilmesini
saglamistir (Tuncer ve Yilmaz, 2020).

“Sinif icinde bir¢cok 6grencinin kaygi yasamasina neden olan {i¢c durum séz konusudur:
Ogretmen otoritesi, zaman sinirlamasi ve beklentilerin yarattii baski. Bu faktorlerin yer
aldig1 siiflarda o6grenciler kendilerini tehdit altinda hissederek olumsuz tutumlar
gelistirirler. Bu olumsuz tutumlar sik¢a tekrarlaninca, kaygi olusmaya baslar.” (Yenilmez
ve Ozabaci, 2003, s. 133). Matematiksel islemlere karsi bir korku olarak matematik
kaygisi, kisilerin matematigi 6grenmelerine ve matematige karsi olumlu diisiinceler
gelistirmesine engel olur (Akin ve Kurbanoglu, 2011; Gautreau vd., 2016).

Bunun yani sira, pek ¢ok 6grenci matematigin zor oldugunu diisiinmesi ve matematik
6gretiminde yasanan olumsuzluklar sonucunda kaygiya kapilmaktadir ve bundan dolay1
matematige karsi olumsuz bir tutum icine girmektedir (Bursal ve Paznokas, 2006; Metin,
2019; Simsek vd., 2017). Vinson (2001), matematige karsi olumsuz tutumlarin ise
matematik kaygisi, harcanan ¢abalarin azalmasi, matematik etkinliklerine katilmama gibi
olumsuz sonuglar doguracagi konusunda uyarida bulunur. Yukarida ifade edildigi tizere,
matematik kaygisi ve matematige yonelik tutumun birbirini etkileyebilecegi s6z
konusudur. Aslinda orta derecede bir kaygi, diisiinmeyi ve tutumlar1 kolaylastirabilir.
Bununla birlikte, belirli bir derecenin 6tesinde, kaygi performansi ve dolayisiyla 6zellikle
yuksek zihinsel aktiviteler ve kavramsal siire¢ durumunda tutumlari engeller (Kargar vd.,
2010).

Hembre (1990), 151 ¢alismayla yliriittiigii meta-analiz calismasinda, matematige yonelik
olumlu tutumlarin siirekli olarak diisiik matematik kaygisi ile iliskili oldugunu ve olumlu
tutumlardan olan matematikten zevk alma ve matematik konusunda kendine giiven icin
glcli ters yonli iligkiler tespit etmistir. Calismalar da matematige yonelik tutum ile
matematik kaygisinin arasinda negatif yonlii bir iliski oldugunu géstermektedir (Akin ve
Kurbanoglu, 2011; Geary vd., 2019; Gierl ve Bisanz, 1995; Kargar vd., 2010; Meece vd,,
1990; Peker ve Sentiirk, 2012; Yaratan ve Kasapoglu, 2012). Fakat bazi ¢alismalarda
matematik kaygisi ve matematige yonelik tutum arasinda pozitif yonli iliskiler de
saptanmistir (Sahri vd., 2017; Simsek vd., 2017).

Calismanin Amaci ve Onemi

Matematik egitiminde 6nemli roller iistlenen duyussal boyut bilesenlerinin matematik
performansi ile iliskisini arastirmak dnemli oldugu kadar bu bilissel boyutlarin birbiriyle
iliskilerini arastirmak da ayni sekilde dnemli goriilebilir. Bu sebeple, kaygi ve tutum
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basarinin iki énemli yordayicisi oldugu icin 6grencilerin matematige iliskin kaygi ve
tutumlar1 arasindaki iliskinin bilinmesi 6grencilerin matematiksel 6grenmelerini ve
performanslarini gelistirmelerine yardimci olabilir.

Tiirkiye’de matematik kaygisi ve matematige yonelik tutum arasindaki iliskiyi inceleyen
cok sayida calisma mevcuttur (Erol, 1989; Simsek vd., 2017; Tan, 2015; Uysal, 2007;
Yelkenci, 2019). Ayni zamanda Turkiye’de matematik kaygisi ile basar1 arasindaki (Bayirh
vd., 2021; Sad vd., 2016) ve matematige yonelik tutum ile basar1 arasindaki (Cantiirk-
Glnhan vd., 2019; Tabuk, 2019) iliskiyi inceleyen meta-analiz calismalari olmasina
ragmen matematik kaygisi ve matematige yonelik tutum arasindaki iliskinin etki
biiyiikliigiinii inceleyen herhangi bir meta-analiz ¢alismasina rastlanmamistir. Bu agidan
calismada, 68rencilerin matematik performansini etkileyen iki 6nemli duyussal bilesen
olan kaygi ve tutum arasindaki iliskinin kii¢iik gruplu ¢alismalarda birbirinden farklilik
gostermesi nedeniyle daha kapsayici bir sonug elde etmek amacglanmistir. Bu amacgla
birlikte arastirmada su sorulara yanit aranmistir:

1. “Ogrencilerin matematik kaygisi ile matematige yonelik tutumu arasindaki iliskinin
ortalama etki biiytikliigii ne diizeydedir?”

2. “Ogrencilerin matematik kaygisi ile matematige yonelik tutumlar arasindaki iliskiye ait
ortak etki biiylikligii 6grenim kademesi, yayin tiirdi, yayin yili, 6rneklem biiyikligi ve
arastirma yapilan bolge degiskenlerine gore anlaml bir farklilik géstermekte midir?”

2. YONTEM
Arastirma Modeli

Bu ¢alismada, Tiirkiye’de “matematige yonelik tutum” ile “matematik kaygisi1” iliskisini
inceleyen ¢alismalara yonelik ortalama etki biiytikliigii hesaplanmak istendiginden dolay1
meta-analiz yontemi se¢ilmistir. Meta analiz, kisaca benzer konuda yapilan arastirmalarin
sonuglarinin istatistiksel olarak sentezlenmesi anlamina gelmektedir (Borenstein vd.,
2019). Dinger (2014, s. 4) daha genis bir bakis a¢isiyla meta-analizin tanimim “Bir konu,
tema ya da ¢alisma alani hakkindaki benzer ¢alismalarin belirli 6l¢titler altinda gruplanip,
bu calismalara ait nicel bulgularin birlestirilerek yorumlanmasina meta-analiz denir.”
seklinde yapmaktadir. Kanadli (2019, s. 20), alanyazindaki bir cgeliskinin ¢oéziime
kavusturulmasi, o konu ile ilgili biiyiik resmin gériilmesi ve yeni calismalara yon vermesi
acisindan meta-analiz yonteminin 6nemli oldugunu belirtmektedir. Buna ilave olarak
meta-analiz ¢alismasinin sonuglarina gore arastirmalarin, uygulayicilarin ve politika
yapicilarin daha etkili kararlar alabilecegi goriisiinde bulunmaktadir.

Arastirma Siireci

Meta-analiz yonteminin temel basamaklari; “problemin tanimlanmasi, literatiiriin elde
edilmesi, calismalarin kodlanmasi, bulgularin ortak bir o6lcege donistiiriilmesi ve
istatistiksel olarak analiz edilmesi” olarak o6zetlenebilir (Glass, 2006, akt. Ustiin ve
Eryilmaz, 2014, s. 10). Bu gortsler cergevesinde arastirmanin problemi yukarida da ifade
edildigi gibi “Ogrencilerin matematige yonelik tutumu ile matematik kaygisi arasindaki
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iliskinin ortalama etki biiytikliigii ne diizeydedir?” seklinde belirlenmistir. Bu asamadan
sonra meta-analize dahil edilecek olan ¢alismalar1 belirlemek igin literatiir taramasi
yapilmistir. Aragtirmada, Tiirkiye’de yapilan ¢ahismalara odaklamldigindan “YOK Tez
Merkezi”, “Ulakbim TR Dizin” ve “Google Scholar” veri tabanlarinin taranmasi yeterli
gorulmistiir. Bu arastirmada incelenecek calismalar1 belirlemek amaciyla tarama
yaparken, “kaygt”, “matematik kaygis1”, “tutum”, “anxiety”, “math anxiety” ve “attitude”
anahtar kelimeleri kullanilmistir. Hangi calismalarin meta-analize dahil edilecegine karar

vermek icin Sekil 1’deki dl¢iitler dikkate alinmistir:

Sekil 1. Meta-Analize Dahil Edilecek Calismalara Yénelik Olgiitler

Uygulanan arama kriterlerine gore 19 calisma ile meta-analiz yapilmistir. Matematige
yonelik tutum ile matematik kaygisini arastiran bu 19 arastirmadan 12 tanesi tez, 7 tanesi
makaledir. Hem tez hem de makale olarak yayinlanan arastirmalardan sadece makaleler
meta-analiz i¢in ele alinmistir. Taranan c¢alismalarda herhangi bir baslangic yih
sinirlamasina gidilmemistir. Kriterlere uyan ve en 6nce yayimlanan ¢alisma 1989 yilina
aittir. Son tarama islemi 8 Ocak 2021 tarihinde yapilmistir.

Verilerin Kodlanmasi

Bakioglu ve Ozcan (2016), bir meta-analiz ¢calismasinda kodlama yapilarak veri tabam
olusturmanin 6nemli olduguna deginmektedir. Bu arastirma kapsaminda da meta-analize
dahil edilen galismalar kodlanmistir. Kodlama yapilirken ¢alismanin yazar(larina), yayin
yilina, yayin tiiriine, 6grenim kademesine, 6rneklem biiytkliigiine, arastirma yapilan
bolgeye ve elde edilen korelasyon katsayisina yer verilmistir. Kodlama isleminin
literatiirde de benzer sekilde yapildigi goriilmektedir (Cantiirk-Giinhan vd., 2019; Giindiiz
ve Kutluca, 2019). Kodlama islemi iki uzman tarafindan gerceklestirilmis. Kodlama
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isleminin sonucunda uzmanlar goriis birligine varmistir. Meta-analizi yapilan ¢alismalar
Tablo 1’de sunulmaktadir.

Tablo 1
Meta-Analiz Yontemi ile Incelenen Arastirmalar
Yazarlar Yaymm  Ogrenim Orneklem Arastirma Korelasyon
Tiri Kademesi biiyiikligii Yapilan Katsayisi (r)
(n) Bolge

Erol, 1989 Tez Lise 350 Marmara -.62

Yenilmez ve Ozabaci, Makale Lise 408 ic Anadolu -73

2003

Uysal, 2007 Tez Ortaokul 436 Ege -.06

Kalin, 2010 Tez Ortaokul 99 i(; Anadolu -.87

Kilig, 2011 Tez Ortaokul 262 I¢c Anadolu -.59

Recber, 2011 Tez Ortaokul 934 ic Anadolu -47

Yilmaz, 2011a Tez Ortaokul 545 i(; Anadolu -49

Yilmaz, 2011b Tez Ortaokul 473 i¢c Anadolu -48

Yilmaz, 2011c Tez Ortaokul 509 i¢c Anadolu -51

Peker ve Sentlirk, 2012 Makale Ortaokul 510 Ege -43

Tan, 2015 Tez Ortaokul 625 i(,‘ Anadolu -.78

Doruk vd., 2016 Makale Ortaokul 246 Karadeniz -.36

Tuncer ve Yilmaz, 2016 Makale Ortaokul 225 Dogu -74
Anadolu

Kesici ve Asilioglu, 2017  Makale Ortaokul 985 Giineydogu  -.64
Anadolu

Simsek vd., 2017 Makale Ilkokul ve 437 Giineydogu 22

Ortaokul Anadolu

Demiroglari, 2018 Tez Universite 262 Akdeniz -.19

Kesici, 2018 Makale Lise 70 Gilineydogu -.80
Anadolu

Temel, 2018 Tez Ortaokul 176 i¢c Anadolu -.18

Aras, 2019 Tez Lise 238 Ege -.02

Metin, 2019 Tez Lise 588 Akdeniz -.55

Yelkenci, 2019 Tez Ortaokul 496 Marmara -.56
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Tablo 1 incelendiginde matematige yonelik tutum ve matematik kaygis1 arasindaki
iliskiye odaklanan 19 c¢alismanin 12’sinin ortaokul ve 5’inin lise kademesinde
yuriitiildiigii goriilmektedir. Demiroglar1 (2018) tarafindan yapilan calisma iiniversite
ogrencileri ile yiritilmistir. Ancak arastirmanin érnekleminin {iniversite birinci sinif
ogrencileri olmasi ve sadece 1 ¢alismanin iiniversite 6grencileri ile yapilmasindan dolay1
bu calisma moderatér analizinde lise kademesi olarak ele alinmistir. Simsek ve
digerlerinin (2017) c¢alismalarinin 6rneklemi ilkokul ve ortaokul 6grencilerinden
olusmaktadir. Peker ve Sentiirk’iin (2012) calismalarinin érneklemi ise besinci sinif
ogrencilerinden olusmaktadir. Calismanin yapildigi yi1lda besinci sinif 68rencileri ilkokul
ogrencisi olarak goriilse de giiniimtizde ortaokul 6grencisi olarak kabul edilmektedir.
Sayica az olmalarindan dolay1 bu 2 calisma moderator analizinde ortaokul kademesinde
degerlendirilmistir. Yilmaz (2011) tarafindan yapilan ¢alismada, 6. 7. ve 8. sif
Ogrencilerinin matematige yonelik tutumlar1 ile matematik kaygilar1 ti¢ farkli simf
seviyesine gore ayr1 ayri ele alinmistir. Calismada 3 farkli korelasyon degeri
bulundugundan dolay1 meta-analizde de {i¢ farkli ¢alisma olarak diisiiniilmiistiir.

Sonug olarak meta-analize dahil edilen bu 19 farkli calismaya yonelik 21 etki bliytikligu
degeri hesaplanmistir. Bu etki biiyiikliigli degerlerinin 6’s1 lise ve 15'i ortaokul kademesi
olarak ele alinmistir. Ayrica bu calismalarin 6rneklem biytikligi 8874 katilimc
tarafindan olusmaktadir. Calismalari arastirma yapilan bolgelere gore degerlendirecek
olursak calismalarin yaklasik %37’sininic Anadolu bélgesinde yer alan sehirlerde
yapildigi goriilmiistiir. Bunun yaninda Tiirkiye'nin diger bolgelerinde de bu konu ile ilgili
arastirmalar yapilmistir. Yapilan arastirmalarin 1989 yilindan itibaren giiniimiize kadar
devam ettigi sOylenebilir. Son yillara gelindiginde ise yiiriitillen arastirmalarin nicelik
olarak arttig1 goriilmektedir.

Etki Buyiikligii Analizi

Literatlir taramasi sonucunda arastirma i¢in uygun olan c¢alismalar kodlandiktan sonra
“Comprehensive Meta Analysis (CMA)” programi kullanilmigtir. iki degisken arasindaki
iliskiyi inceleyen korelasyon calismalarinda korelasyon katsayilari etki biiytikligii indeksi
olarak kabul edilir (Borenstein vd., 2019). Meta-analiz ¢alismalarinda korelasyon
katsayilarinin Fisher z degerine doniistiiriilerek hesaplanmasi ve bulgular rapor edilirken
degerlerin tekrar Pearson r degerine doniistiiriilerek yorumlanmasi onerilmektedir
(Borenstein vd., 2019; Hedges ve Olkin, 1985). “Meta-analizlerin ¢ogu, sabit etki modeli
ya da rastgele etkiler modeli yontemlerinden biri ile yapilmaktadir” (Borenstein vd., 2019,
s. 63). Calismalarin evrenlerinin ayni biiytikliikte oldugu durumlarda sabit etki modelinin,
ayni olmadigi durumlarda rastgele etkiler modelinin kullanilmasi énerilmektedir (Dinger,
2014). Hangi modelin kullanilacagina karar vermek icin g¢alismalar arasindaki
heterojenlige bakmak oldukca onemlidir (Dinger, 2014; Ustiin ve Eryilmaz, 2014).
Heterojenlik testi, %95 gliven seviyesinde anlaml ise (p<.05) calismalarin etki
biiytiklikleri heterojendir ve rastgele etkiler modeli secilir. Eger test sonucu %95 giiven
seviyesinde anlamli degilse (p>.05) calismalarin homojen oldugu sonucuna varilir ve sabit
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etki modeli tercih edilir (Kanadli, 2019, s. 23). Bu dogrultuda yapilan heterojenlik testi
Tablo 2’de sunulmustur.

Tablo 2

Arastirmanin Heterojenlik Testi
Homojenlik Degeri Serbestlik Derecesi (df) 2 p
(@
887.954 20 97.75 .000

Calismanin heterojenlik testi sonucuna bakildiginda, matematige yonelik tutum ve
matematik kaygisi arasindaki iliskiyi inceleyen arastirmalarin etki biiyiikliikleri
istatistiksel ac¢idan anlamhidir (p<.05). Bunun yaninda /2 degeri %97.75 olarak
hesaplanmistir. Bu oran, Cooper vd.'ne (2009) gore yiiksek diizeyde bir heterojenlige
isaret etmektedir. Bu nedenle arastirmada matematige yonelik tutum ve matematik
kaygisi arasindaki iliskinin etki biiyiikliigiintin hesaplanmasi icin rastgele etkiler modeli
kullanilmistir. Korelasyona dayanan etki biiytikliiklerinin yorumlanmasi icin Cohen ve
digerlerinin (2007) siniflandirmasi dikkate alinmistir. Onlarin siniflandirmasina gore:
etki biiytikligi, “0.00 - 0.10 arasinda ise ¢ok zayif; 0.10 - 0.30 arasinda ise zayif; 0.30 -
0.50 arasinda ise orta; 0.50 - 0.80 arasinda ise giiclii; 0.80’in lizerinde ise ¢ok giiclii etki
vardir” (Cohen vd., 2007, s. 521). Ayrica bu ¢alismada, ortalama etki biiytkligiinde rol
oynayacag1 diisiintilen 6grenim kademesi, yayin tiirdi, yayin yili, 6rneklem biiytkligi ve
arastirma yapilan bolge degiskenleri moderator degiskenler olarak ele alinmistir.
Moderator degiskenlerin etkisini arastirmak icin Q5 testi yapilmistir.

Yayim Yanhlhigi

Yayim yanhlifl, meta-analiz ¢alismalarinda elde edilen etki biiyiikliigli degerinin yanh
olma varsayimina dayanir (Bakioglu ve Ozcan, 2016). Yayim yanhliginin; dil yanlhg,
mevcut olma yanhligl, maliyet yanlhiligi, benzerlik yanlhilig1 ve tekrar yanlilig1 gibi cesitli
sebepleri oldugu sdylenebilir (Borenstein vd., 2019). Yayim yanhliginin tespiti konusunda
cesitli yontemler vardir. Bu arastirmada, ¢alismalarin yayim yanhliginin belirlenmesi icin
ilk olarak “Huni Sa¢ilim Grafigi” incelenmis, devaminda yayim yanliligin1 daha detayh

incelemek icin “Rosenthal’in Giivenli N Istatistigi” ile “Egger’in Dogrusal Regresyon Testi”
yontemlerine bakilmistir. Arastirmada elde edilen grafik Sekil 2’de verilmistir.
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Funnel Plot of Standard Error by Fisher's Z
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Sekil 2. Meta-Analize Dahil Edilen Arastirmalara Ait Huni Grafigi

Sekil 2’de verilen huni grafigine gére meta-analiz kapsaminda ele alinan ¢alismalarin
dikey cizginin etrafinda dagildigi goriilmektedir. Bu durum arastirmada incelenen
calismalarin yayim yanliliginin olmadigina bir isarettir. Ayrica Huni grafiginin asimetrik
olup olmadigini test eden Egger testine gore p degerinin istatistiksel olarak anlaml
cikmamasi (p=.427>.05) huni grafiginin asimetrik olmadig1 sonucuna gotiirmektedir
(Cantiirk-Giinhan, 2021). Yayim yanhliginin tespitinde kullanilan bir diger yontem olan
Rosenthal’in giivenli N istatistigine yonelik sonuclar Tablo 3’te sunulmustur.

Tablo 3

Calismalarin Yayim Yanhhgi Istatistikleri
Yanlilik Durumu Deger
Z-degeri -49.93
p-degeri .00
Alfa degeri .05
Alfa degeri i¢in Z-degeri 1.95
N 21

p>alpha sonucu i¢in gerekli calisma sayisi 3608

Bu ¢alisma icin yapilan analizlere gore, meta-analiz ¢alismasinin sonucunu istatistiksel
olarak gecersiz kilmak icin 3608 farkli calismanin daha meta-analize eklenmesi
gerekmektedir (p<.05). Elde edilen bu deger, matematige yonelik tutum ile matematik
kaygisi arasindaki iliskiye yonelik yapilan ¢alismalarin meta-analizinin gii¢lii ve yayim
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yanliliginin olduk¢a diisiik oldugunu gostermektedir. Sonu¢ olarak bu meta-analiz
calismasinda yayim yanliliginin olmadigl ve calismanin sonuglarinin giivenilir oldugu
soylenebilir.

3. BULGULAR

Yapilan meta-analiz ¢alismasinda oncelikli olarak matematige yonelik tutum ile
matematik kaygis1 arasindaki iliskiye ait ortalama etki biiyikligi hesaplanmistir.
Rastgele etkiler modeline gore yapilan analiz neticesinde bulunan degerler Tablo 4
icerisinde gosterilmektedir.

Tablo 4

Rastgele Etkiler Modeline Gére Calismalarin Etki Biiytikliikleri

Ortalama Etki Calisma Sayisi Standart Z p Etki  Biyikligi  igin
Buyiukligi Hata %95’lik Gliven Aralig

Altsimir  Ust siur

-.566 21 .072 -7.867 .000 -707 -425

Analiz sonucunda ortalama etki biiyiikliigii degerinin -.566, standart hata degerinin ise
.072 oldugu bulunmustur. %95 giiven araliginda, etki biiytkligiine ait alt sinir -.707 ve
st sinir ise -.425 olarak hesaplanmistir. Bununla birlikte hesaplanan bu degerlerin ise
istatistiksel olarak anlamli oldugu anlasilmaktadir (z=-7.867; p=.000).
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Study name Statistics for each study Fizher's T and 85% CT
Fizher's Stendard Lowsr Upper Ralztive
z error Verizace  limit lmit Z-WVzlwe pValue weight
Emol, 1980 0725 0054 0003 B30 0620 -133505 0000 L.‘ 478
Yenilmes & Ozzbaci, 2003 0528 0050 0002 -1028 B3] -1RES0 OO00 418
Uyzal. 2007 D080 0042 0002 0034 0034 1230 0211 48
Katin 2010 -1333 0102 0010 -1533 -1133 -13061 0000 - 448
Kitic, 2011 0,678 0082 0004 0799 0556 -109068 0000 = 75
Recber, 2011 0510 0033 0001 0574 DME -15583 0000 | ] 437
Yilmaz, 20112 0538 0043 0002 0820 0451 12420 0000 | ] 484
Yilmaz, 20110 0523 0046 0002 D613 0433 -1133F 0000 | | 4183
Yilmaz, 2011 -0.583 0044 0002 0630 0476 -12658 0000 ] 4183
Peker & Sentiirk, 2012 0460 0044 0002 D547 0373 -10335 0000 B 483
Tan, 2015 -1.043 0040 0002 -1124 0967 -26071 0000 485
Doruk:, Otiitz, & Kaplzn, 2016 £377 0084 0004 0503 0351 -5BTS 0000 1. E 3 474
Tuncer & ¥ilmez, 2016 0950 0087 0005 -l0E2 -0B19 -14161 0000 472
Kesici & Asilioglu, 2017 0,758 0032 0001 -DBN1 0806 -13739 0000 | ] 488
Simsgl, Szhinkavs & Avtskin 2017 0224 0048 0002 0130 0318 4659 0000 u 481
Demiroglari, 2018 -0.181 0081 0004 D314 0071 3005 0002 = 475
Kesici, 2018 -l08 Q122 0013 -1338 0838 -BSR3 0000 —— 431
Temsl 2018 -0.182 0076 0006 0331 0033 -2394 Q017 L 3 467
Arzs, 2019 0020 0085 0004 D14 0108 D30T 0750 L ] 473
Metin, 2019 -0.618 0041 0001 0899 0537 -14837 0000 | ] 485
Yelkenci, 2019 0,633 0045 0002 0711 0543 -14051 0000 B 483

0566 0072 0005 D07 0415 -TEST 0000 o
200 1,00 000 100 200
Favowrs A Favours B

Meta Analysis

Sekil 3. Meta-Analize Dahil Edilen Calismalara Yonelik Orman Grafigi

Sekil 3’e gore matematige yonelik tutum ile matematik kaygisi arasindaki iliskiyi
inceleyen ¢alismalarin ¢ogunlugunda bu iliskinin negatif yonde oldugu gortilmektedir.
Sadece 1 ¢alismada bu iliskinin pozitif oldugu goriilmistiir. Dért calismada ise diisiik
diizeyde negatif iliskinin oldugu bulunmustur. iki calisma haricinde biitiin calismalarda
ise %95 giiven diizeyinde anlaml bir iliski oldugu soylenebilir. Ortalama etki biiytkIugi
ise alt ve tlist sinirlarin (-.707 ve -.425) Rastgele Etkiler Modeli'ne gore yliksek diizeyde
negatif etki bliyiikligi sinirlari igerisindedir. Fisher z'ye gore elde edilen etki biiyiikligi
olan -.566, Pearson r degerine donistiriildiigiinde yaklasik olarak -.512'ye karsilik
gelmektedir. Elde edilen bu deger matematige yonelik tutum ile matematik kaygisi
arasinda ytiksek diizeyde negatif bir iliski oldugunu gostermektedir.

Moderatoér Degiskenlere Yénelik Bulgular

Arastirma bulgularinin bu béliimiinde matematige yonelik tutum ile matematik kaygisi
arasindaki iliskinin etki biiytikliigiiniin 6grenim kademesi, yayin tiird, yayin yili, 6rneklem
biiytikligii ve arastirma yapilan bolge degiskenleri agisindan ele alinan moderator analizi
bulgular1 gosterilmektedir. Yapilan moderator analizine ait bulgular Tablo 5’te
sunulmustur.
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Tablo 5
Moderator Degiskenlere Yonelik Bulgular
Moderator Degisken Frekans Yiizde Etki Etki Buytuklugi
() (%) Biiyiikligi i¢in (Vf)95'lik Giiven Q» p
Araligy
Alt Sinir
nir
Ogrenim Kademesi 044 834
Lise 6 28.57 -.592 -876 -307
Ortaokul 15 7143 -556 -725 -.387
Toplam 21 100 -.565 -710 -420
Yayin Tiirii 170 .680
Makale 7 3333 -617 -939 -.294
Tez 14 66.67 -.542 -.695 -.388
Toplam 21 100 -.555 -710 -420
Yayin Yili 1.690 430
2010 ve Oncesi 4 19.05 -.757 -1.249  -265
2011-2015 7 3333 -.616 -775 -458
2016 ve Sonrasi 10 47.62 -457 -.699 -214
Toplam 21 100 -.581 -.709 -453
Orneklem Biiyiikliigii 1.671 434
0-250 6 28.57 -.655 -1.057  -.252
250-500 8 3810 -.439 -716 -162
500-1000 7 3333 -.642 -790 -494
Toplam 21 100 -.603 =727 -479
Arastirma Yapilan 49.899 .000*
Bolge
Akdeniz 2 9.52 -408 -.825 .010
Dogu Anadolu 1 4.76 -950 -1.082 -.819
Ege 3 14.29 -.182 -474 .109
Glineydogu Anadolu 3 14.29 -539 -1.302 223
i¢c Anadolu 9 42,86 -.695 -.872 -518
Karadeniz 1 4.76 -377 -.503 -251
Marmara 2 9.52 -.674 -.764 -.584
Toplam 21 100 -.641 -.700 -.583
*p<.05
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Tablo 5 incelendiginde meta-analizde yer alan arastirmalarin %28.57’si lise,
%71.43’linlin ise ortaokul kademesi olarak ele alindig1 goriilmektedir. Bu dogrultuda
yapilan moderatér analizine gore, lise kademesinde yiriitillen calismalarin etki
biiytikligii -.592 iken ortaokul kademesinde yiirtitiilen ¢alismalarin etki biiytikligii -.556
olarak hesaplanmistir. Ancak yapilan heterojenlik testi sonucuna (Q»=.044, p>.05) gore bu
iki etki biiytkligii arasinda istatistiksel olarak anlaml bir farkliik gériilmemektedir.
Dolayisiyla 6grenim kademesi degiskeninin matematige yonelik tutum ile matematik
kaygisi arasindaki iliskide moderator degisken olarak rol oynamadigi sdylenebilir.

Meta-analizde yer alan arastirmalarin %33.33’linli makaleler, %66.67’sini ise tezler
olusturmaktadir. Yapilan moderatdr analizine gore, makalelerin etki biiytikligli -.617 iken
tezlerin etki biylikligi -.542 olarak bulunmustur. Ancak yapilan heterojenlik testi
sonucunda (Q»=.170, p>.05) bu iki etki biiytikliigii arasinda istatistiksel olarak anlamli bir
farklilik goriilmemektedir. Buradan da matematige yonelik tutum ile matematik kaygisi
arasindaki iliskinin yayin tiirtine gore anlamlh bir farklilik gostermedigi sonucuna
varilabilir.

Etki buytkligiinii yayin yilina gore incelemek icin uygulanan moderatér analizinde
calismalar “2010 ve oncesi” (%19.05), “2011-2015" (%33.33) ve “2016 ve sonras1”
(%47.62) seklinde gruplandirilmistir. Bu dogrultuda yapilan moderatdr analizine gore,
“2010 ve oncesinde” yiiriitiilen ¢alismalarin etki biytkligii -.757, “2011-2015” yillarinda
yuriitiilen ¢calismalarin etki buytikligi -.616, “2016 ve sonrasinda” yuriitiilen ¢alismalarin
etki biiytukligii -.457’dir. Fakat yapilan heterojenlik testi sonucuna (Q»=1.690, p>.05) gore
bu iki etki bilyiikligii arasinda istatistiksel olarak anlamh bir farklilik gériilmemektedir.
Dolayisiyla matematige yonelik tutum ile matematik kaygisi arasindaki iliskinin yayin
yilina gore anlaml bir farklilik gostermedigi sonucuna varilabilir. Ancak yillar ilerledikce
etki biiyiikliiklerinin de azaldig1 sdylenebilir.

Etki biiytkliigiinii 6rneklem sayisina gore incelemek icin uygulanan moderator analizinde
calismalar orneklem sayilara gore “0-250” (%28.57), “250-500” (%38.310) ve “500-
1000” (%33.33) seklinde gruplandirilmistir. Bu dogrultuda yapilan moderator analizine
gore, “0-250” aralifinda ornekleme sahip olan calismalarin etki biyiikligi -.655, “250-
500” araliginda 6rnekleme sahip olan ¢alismalarin etki biiytukligi -.439, “500-1000”
araliginda 6rnekleme sahip olan ¢alismalarin etki biiytkligi -.642'dir. Fakat yapilan
heterojenlik testi sonucuna (Q»=1.671, p>.05) gore bu iki etki biytkligi arasinda
istatistiksel olarak anlamli bir farklilik goriilmemektedir. Dolayisiyla 6rneklem biiyikliigi
degiskeninin matematige yonelik tutum ile matematik kaygis1 arasindaki iliskide
moderator degisken olarak rol oynamadigi diisiiniilmektedir.

Son olarak etki biiytkliigiiniin arastirma yapilan bolgeye gore degisip degismedigi de
incelenmistir. Yapilan moderatér analizinde ¢alismalarin biiyiik cogunlugunun I¢ Anadolu
Bolgesinde (%42.86) yer alan sehirlerde yiiriitildigu goriilmistiir. Diger bolgelerde de
az sayida da olsa calismalar yapildig1 sdylenebilir. Ayrica ¢alismalarin arastirma yapilan
bolgeye gore siniflandirilmasinin matematige yonelik tutum ile matematik kaygisi
arasindaki iliskide moderator rol oynadigi bulunmustur. Ciinkii yapilan heterojenlik testi
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sonucunda (Q»=49.899, p<.05), arastirma yapilan bolgelere gore elde edilen etki
biiytikliikleri arasinda istatistiksel olarak anlamh bir farklilik gériilmektedir. Bolgelere
gore saptanan etki biiyiikliikleri arasinda en yliksek etki -.950 ile Dogu Anadolu
Bolgesinde yapilan calismaya aitken, en diisiik etki -.182 ile Ege Bolgesinde yapilan
calismalara aittir.

4, SONUC, TARTISMA VE ONERILER

Temel matematik becerileri okulda ve gilinliik yasamda basari1 icin 6nemlidir (Maloney ve
Beilock, 2012). Okulda ve giinliik yasamda matematik performansini etkileyen temel
matematik becerilerinin yani sira kaygi, tutum, stres gibi psikolojik faktorler mevcuttur.
Matematik performansinmi etkileyen bu psikolojik faktorler arasinda kaygi ve tutum,
bilimsel arastirmalara en ¢ok konu olanlarin basinda gelmektedir. Bunun yani sira
matematik kaygisi ve matematige yonelik tutum arasinda dnemli bir iliski oldugu bir¢ok
calismada ortaya konmustur (Akin ve Kurbanoglu, 2011; Karadeniz ve Karadag, 2014;
Sar1 ve Ekici, 2018; Tuncer ve Yilmaz, 2020; Yaratan ve Kasapoglu, 2012). Bu arastirmada,
Turkiye’de matematige yonelik tutum ile matematik kaygisi arasindaki iliskiyi inceleyen
bireysel calismalarin sentezlenerek daha genis kapsamli bir sonuc¢ elde edilmesi
amagclanmistir.

Bu calisma 19 farkl iliskisel ¢alismanin sentezlenmesiyle yiiriitiilmiistiir. 19 ¢alismadan
toplam 8874 kisiye ulasilmistir. Calismanin giivenirliginin 6nemli gostergelerinden biri
olan yayim yanlliginin tespiti icin “Huni Sag¢ilim Grafigi”, “Rosenthal'in Giivenli N
[statistigi” ve “Egger’in Dogrusal Regresyon Testi” yontemleri ise kosulmustur. Yapilan
analizler sonucunda huni sa¢ilim grafigi asimetrik bir goriiniim sunsa da “Rosenthal’in

Giivenli N Istatistigi” ve “Egger’in Dogrusal Regresyon Testi” sonuclarina gore calismanin
glclii ve yayim yanliligina sahip olmadigi saptanmistir.

Calismada matematik kaygisi ve matematige yonelik tutum arasinda anlamly, ters yonlii
ve ylksek diizeyde bir etki biliytikligii (r=-.566) tespit edilmistir. Bu etki biiytkliigiiniin
%95’lik gliven aralig1 ise -.707 ve -.425 seklinde saptanmistir. Bu sonuglar, matematige
yonelik tutumlarin olumlu yonde arttiginda matematik kaygisinin diisecegini
gostermektedir. Ayni sekilde sonuglar matematik kaygisi arttikca matematige yonelik
tutumlarin olumsuz olacagi anlamina gelmektedir. Bu calisma, matematik kaygisi ve
matematige yonelik tutum arasindaki 6nemli ve giiclii iliskiyi ispatlamistir. Meta-analiz
sonucunda elde edilen matematik kaygisi ve matematige yonelik tutum arasindaki
iliskinin etki biiyiikligiiniin bircok calisma (Akin ve Kurbanoglu, 2011; Catapano, 2013;
Geary vd., 2019; Kargar vd., 2010; Kilig, 2011; Metin, 2019; Peker ve Sentiirk, 2012;
Tuncer ve Yilmaz, 2020; Yaratan ve Kasapoglu, 2012; Yelkenci, 2019; Yilmaz, 2011) ile
uyumlu da oldugu goérilmistiir. Bununla birlikte bazi ¢alismalarda (Sahri vd., 2017;
Simsek vd., 2017) ise bu iliskinin pozitif yonlii oldugu ortaya konmustur. Bu farkliliklarin
arastirma yapilan 6rneklemden veya bolgeden kaynaklandigi soylenebilir.

Arastirmada bulunan yiiksek iliskinin kaynagini tespit etmek amaciyla bazi moderator
degiskenler de incelenmistir. Bu moderator degiskenlere yonelik sonuclar su sekildedir:
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e Ogrenim kademesi: Meta-analiz sonucunda ulasilan etki biiyiikliikleri, arastirma
yuriitiilen 6grenim kademesine gére anlaml diizeyde bir farklilik olusturmamaktadir
(Qs=.044, p>.05).

e Yayin tiirii: Meta-analiz sonucunda ulasilan etki biiytklikleri, arastirmalarin yayin
tiiriine gére anlamh diizeyde bir farklilik olusturmamaktadir (Q5,=.170, p>.05).

e Yayin yili: Meta-analiz sonucunda ulasilan etki buyiikliikleri, arastirmalarin yayin
yilina gore anlaml diizeyde bir farklilik olusturmamaktadir (Q»=1.690, p>.05).

e Orneklem biiyiikliigii: Meta-analiz sonucunda ulagilan etki biiyiikliikleri,
arastirmalarin  6rneklem biytikliigiine goére anlamli diizeyde bir farklilik
olusturmamaktadir (Q»=1.671, p>.05).

e Arastirma yapilan bolge: Meta-analiz sonucunda ulasilan etki biytklikleri,
arastirmanin yirutildiigi bolgeye gore anlamh diizeyde bir farklilik olusturmaktadir
(Q»=49.899, p<.05).

Moderator analizi ile birlikte 6grenim kademesi, yayin yiirii, yayin yili ve 6rneklem
biiytikligii degiskenlerinin ulasilan yiiksek iliskide araci bir roli olmadig1 sonucuna
varilmistir. Bununla birlikte arastima yapilan bélgenin bu iliskide bir rolii oldugu
diisiiniilmektedir. Ozellikle Dogu Anadolu (Tuncer ve Yilmaz, 2016) ve Ege Bolgesinde
(Aras, 2019; Peker ve Sentiirk, 2012; Uysal, 2007) yiriitilen c¢alismalarin etki
biiyiikliikleri arasinda biiyiik farklar goze carpmaktadir. Etki biiyiikliikleri arasindaki bu
farklarin hangi sebeplerden kaynaklandigini ortaya c¢ikarmanin 6nemli sonuclari
olacaktir. Eger ortaya cikacak sonuclar bu arastirmay: destekleyecek nitelikte olursa,
yliksek diizeyde iliskiye sahip olan bolge okullari i¢in bu iliskiyi azaltic1 6nlemler alinmasi
gerekecegi diistiniilmektedir. Bununla birlikte matematige yonelik tutum ve matematik
kaygisinin derinlemesine incelenmesi Onerilmektedir. Bu meta-analiz g¢alismasinin
uluslararasi boyutta ele alinmasinin da literattire 6nemli katkilar olacaktir.
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