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Article Info Abstract
DOI: 10.14527/pegegog.2016.019 This mgta—analysis study aims to .syn.thesize the resu.lts of individual studies gn
respectively small samples investigating the correlations between Mathematics
Article history: anxiety and Mathematics achievement. Meta-analysis included a total of 11 studies
Received 29 October 2015 which investigated the association between Mathematics anxiety and Mathematics
Revised 04 April 2016 achievement on Turkish students which were published between 2005 and 2014.
Accepted 02 June 2016 These studies were conducted totally on 8327 students from different educational
Online 08 June 2016 stages. The results of the analysis for all eleven studies involved suggested negative
and statistically significant correlations between mathematics anxiety and
Keywords: mathematics achievement. The combined effect size was calculated for all studies
Mathematics achievement, according to both Fixed (r=-.39) and Random (r=-.44) Effect Models. Moderator
Mathematics anxiety, analysis based on the school level revealed that the combined effect size for the
Meta-analysis. studies conducted at middle school level was significant, negative and at moderate

level. In addition, the effect size for the studies conducted at high school level was
significant, negative and at moderate level. Moreover, the comparison between the
combined effect sizes with regard to different school levels revealed a statistically
significant difference in favor of middle school level.

Matematik Basarisi ile Matematik Kaygisi Arasindaki iliski Uzerine Bir
Meta-Analiz Calismasi

Makale Bilgisi Oz
DOI: 10.14527/pegegog.2016.019 Bu ar§§t|.rmada nisp.eten kﬂgﬂlf 6rnek|eml.erden elde edilen \-/e‘r-ile‘r . Lﬁzerinden
6grencilerin Matematik kaygilari ile Matematik basarilari arasindaki iliskiyi inceleyen
Makale Gegmisi: ¢alismalarin  sonuglarinin  meta-analiz yoluyla sentezlenmesi amaglanmistir. Bu
Gelis 29 Ekim 2015 dogrultuda 2005-2014 yillari arasinda yayinlanmis ve Tirkiye baglaminda 6grencilerin
Diizeltme 04 Nisan 2016 Matematik kaygisi ve Matematik basarisi arasindaki iliskiyi inceleyen 11 galisma meta
Kabul 02 Haziran 2016 analize dahil edilmistir. ilgili arastirmalarin katilimcilari dikkate alindiginda toplamda
Cevrimici 08 Haziran 2016 8327 kisilik bir drneklem grubundan elde edilen bulgular meta-analiz yontemiyle
sentezlenmistir. Meta-analize dahil edilen on bir ¢alismanin tamaminda, matematik
Anahtar Kelimeler: kaygisi ve basarisi arasinda istatistiksel agidan anlamli ve negatif yonde iliskiler oldugu
Matematik basarisi, gorulmistir. Meta-analiz sonucunda matematik kaygisi ile matematik basarisi
Matematik kaygisi, arasindaki iliski, Sabit (r=-.39) ve Rasgele (r=-.44) Etkiler Modelleri'ne gore
Meta-analiz . hesaplanmistir. Okul kademesi icin yapilan moderator analizleri sonucunda, ortaokul

kademesinde yapilan galismalarda matematik basarisi ve kaygisi arasindaki iliskinin
negatif yonde orta dizeyde ve anlamli oldugu gorilmustir. Lise kademesinde yapilan
¢alismalardan elde edilen iliski ise negatif yonde, orta dizeyde ve anlamh
bulunmustur. Lise kademesine kiyasla ortaokullarda yapilan arastirmalardan elde
edilen iliskilerin etki buylkliklerinin istatistiksel agidan anlamh diizeyde daha yiksek
oldugu gorulmustar.
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Introduction

Students’ Mathematics achievement is affected by many factors including their ages, gender,
developmental levels, intelligence, interests and needs, environment and teachers, attitudes towards
mathematics, senses of self-efficacy, anxiety, motivation, pre-existing knowledge and students’
relationship with each other (Akgll, 2008; Bindak, 2005; Regber, 2011; Sezgin, 2007; Sentiirk, 2010;
Yildirim, 2011). Though there are many factors associated with or affecting the students’ Mathematics
achievement, especially Mathematics anxiety has attracted the attention of many researchers for its
association with Math achievement (Akgil, 2008; Bekdemir, 2009; Bozkurt, 2012; Dursun & Bindak,
2011; ilhan & Oner Siinkiir, 2012; Kilig, 2011; Peker & Sentiirk, 2012; Sezgin, 2007; Sentiirk, 2010;
Yenilmez & Ozabaci, 2003; Zakaria & Nordin, 2008).

Yenilmez and Ozabaci (2003, p. 133) define Mathematics anxiety as “the situation individuals
experience during school or daily lives when they are supposed to solve a mathematics problem, make
calculations with numbers, causing certain manifestations like emotional stress or worry”. Likewise,
Ashcraft (2002, p.181) defines Mathematics anxiety “as a feeling of tension, apprehension, or fear that
interferes with Math performance”. The feeling of anxiety to some extent can have a positive effect in
terms of students’ mathematics performances. However, excessive amount of anxiety after a certain
favorable point undermines students’ Mathematics performance (Ma, 1999) or even causes the
students to avoid from academic or professional careers requiring Mathematics (Ashcraft, 2002).
Therefore, in order to develop positive behaviors among students in Math lessons both in cognitive and
affective terms, anxiety should be kept at favorable levels. This is because favorable amount of anxiety
“can help individuals to feel desired, make decisions, generate energy towards these decisions, and
enhance their performance using this energy” (Dursun & Bindak, 2011, p.18).

Various researches on Math anxiety and performance have yielded a negative correlation between
these two constructs (Akgiil, 2008; Bekdemir, 2009; Bozkurt, 2012; Dursun & Bindak, 2011; ilhan & Oner
Siinkiir, 2012; Kilig, 2011; Peker & Sentiirk, 2012; Sezgin, 2007; Sentiirk, 2010; Yenilmez & Ozabaci,
2003). The meta-analysis studies involving international researches revealed a negative association
between Mathematics performance and Mathematics anxiety. For example, Hembree (1990 )found a
negative and moderate level of combined effect size (-.34) for the correlations between Mathematics
anxiety and Mathematics achievement in a meta-analysis study involving 151 individual studies, while
Ma (1999) concluded that the combined effect size of the correlations between two variables is negative
and at low level (-.27). In most previous researches, Mathematics anxiety has been defined as an
exterior variable adversely affecting Mathematics performance (Akgiil, 2008; Ashcraft & Moore, 2009;
Bekdemir, 2009; Bozkurt, 2012; ilhan& Oner Siinkiir, 2012; Kilig, 2011; Miller & Bichsel, 2004; Nazligicek,
2007; Recgber, 2011; Sezgin, 2007; Sentirk, 2010; Zakaria & Nordin, 2008). Accordingly, it can be said
that as students’ Mathematics anxiety increases, their Mathematics performance decreases. On the
other hand, some other researches emphasize that as the students’ Mathematics performance
increases, their Mathematics anxiety also decreases (Peker & Sentiirk, 2012; Yenilmez & Ozabaci, 2003)
or as their Mathematics performance decreases, their anxiety towards Mathematics increases (Dursun
& Bindak, 2011; Ma & Xu, 2004). This indicates a reciprocal relationship between two constructs.

This relationship between Mathematics performance and Mathematics anxiety has given way to
investigating the factors related to or affecting Mathematics anxiety especially. The previous researches
have revealed that Mathematics anxiety is associated with students’ level of readiness (Bekdemir, 2009),
and achievement (Dursun & Bindak, 2011; Ma & Xu, 2004; Peker & Sentirk, 2012; Sentiirk, 2010;
Yenilmez& Ozabaci, 2003). Moreover, it has been found that such factors as gender (Peker & Sentiirk,
2012; Pourselami, Erfani & Firoozfar, 2013; Sentiirk, 2010), the school that students attend (Peker &
Sentilrk, 2012; Sentirk, 2010), grade level (Dursun & Bindak, 2011; Kilig, 2011), teacher behaviors
(Bekdemir, 2009; Peker & Sentiirk, 2012; Sentiirk, 2010), previous school experiences (Uusimaki &
Nason, 2004) and parents’ educational background (Bozkurt, 2012) cause significant differences among
students’ Mathematics anxiety.
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Ma (1999) suggested that students’ Mathematics anxiety, which they developed through their
experiences, persists during their school lives as factor related with Mathematics performance.
Bekdemir (2009) also revealed that students with low levels of anxiety achieve better in Mathematics
compared to students with normal, high or very high anxiety. Therefore, teachers are expected to
determine the levels and causes of Math anxiety felt by the students, and take precautions to decrease
their levels of anxiety (Bekdemir, 2009; ilhan & Oner Siinkiir, 2012).

Many studies have been conducted to investigate the relationship between students’ Mathematics
anxiety and Mathematics achievement in Turkey (Akgtil, 2008; Bekdemir, 2009; Bozkurt, 2012; Dursun &
Bindak, 2011; ilhan & Oner Siinkiir, 2012; Kilig, 2011; Peker & Sentiirk, 2012; Sezgin, 2007; Sentiirk,
2010; Yenilmez & Ozabaci, 2003). For example, Bekdemir (2009) found a negative significant correlation
with high magnitude (-.510) between Mathematics anxiety and achievement on a small sample (n=95),
and Sezgin (2007), too, found a significant negative correlation (-.373) with moderate magnitude on a
similarly small sample (n=92). It is apparent that correlations with different magnitudes have been
obtained from samples of different characteristics.

There seems to be a need for a more comprehensive and detailed study in order to use them
effectively and interpret the findings of these individual studies investigating the association between
students’ Mathematics anxiety and Mathematics achievement on separate samples with different
characteristics. Thus, this meta-analysis study investigated the direction and common effect size of the
relationship between Mathematics anxiety and Mathematics achievement for 11 Turkish studies.

The Purpose of the Study

The main purpose of the present meta-analysis study is to synthesize and produce a comprehensive
result about the findings of various studies conducted in Turkey, respectively on small samples, which
investigated the relationship between students’ Mathematics anxiety and Mathematics achievement. In
this respect, answers to following research questions were sought:

1) What is the combined effect size of the correlation between students’ Mathematics anxiety and
Mathematics achievement?

2) Does the combined effect size of the correlations between students’ Mathematics anxiety and
Mathematics achievement differ significantly based on the stage of the school (moderator) that the
studies were conducted?

Method
Research Design

Research design of the study is meta-analysis, one of the methods of literature survey. Meta-analysis
is a synthesis of individual researches on the same research topic, using statistically combined empirical
findings of studies that are selected according to specific inclusion criteria thereby decreasing the
limitations of independent studies (Blylikoztirk, Cakmak, Akglin, Karadeniz, & Demirel, 2011; Cooper,
Hedges & Valentine, 2009; Dinger, 2014).

It is possible that different results can be obtained from individual and independent studies on the
same topic. The reason of this may be due to the sample size and/or its characteristics. Meta-analysis is
a good way to get objective results by comparing and combining the findings of individual studies by
decreasing the limitations of independent studies (Cooper et al., 2009).

In this study, meta-analysis method was chosen to determine the overall effect size between
mathematics anxiety and mathematics achievement of students, by synthesizing the findings of
individual studies on mathematics anxiety and mathematics achievement and decreasing the limitations
of such studies due to small sample size.
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Included Studies and Data Collection Procedure

This meta-analysis included the studies which investigated the relationship between Mathematics
anxiety and Mathematics achievement of students between the years of 2005-2014 in Turkey. The
studies included were gathered through EBSCO, YOK (Turkish Higher Education Council) Doctoral and
Master Theses Database, ULAKBIM (Turkish Academic Network and Information Center), ASOS, and
Google Scholar databases using the Turkish and English keywords or descriptors of mathematics
achievement / success / performance, mathematics anxiety.

The studies involved in the preliminary search consisted of published scientific articles, unpublished
master and doctoral dissertations. During literature search, first the theses were searched and
downloaded from YOK’s Theses Search Database except for the restricted ones. Secondly, the academic
articles were downloaded using the databases mentioned above. Next, these studies were checked to
meet the inclusion criteria of reporting sample size, r value and p value to allow the researchers to
calculate the necessary effect sizes. As a result, 11 studies meeting the inclusion criteria were included
into meta-analysis. All included studies were shown in references with asterix sign (*). Total sample size
of included studies is 8327 participants. Upon such sample size, a synthesis was carried out to determine
the relationship between Mathematics anxiety and Mathematics achievement of students. Table 1 gives
the descriptive data of the study.

Table 1.

Descriptive Data about Included Studies Based on School Level.

Variable Group f %
Primary 1 9.00
Secondary 6 54.00

hool Level

School Leve High School 3 27.00

University 1 9.00

According to Table 1, in terms of school level, secondary schools have the highest frequency with six
schools (54.00%).

Validity and Reliability of the Study

To have a valid and reliable meta-analysis, validities and reliabilities of all included studies were
checked in the beginning. In addition, during coding process, another rater coded the included studies.
To test the inter-rater reliability, at the beginning of coding process, raters were independent, then all
column codes were checked one by one and all inconsistencies were identified. Later, for all points not
having a unanimous decision, consensus was reached.

For publication bias of included studies, funnel plot was examined and Orwin’s fail safe N was
calculated. As seen in Graphic 1, most of 11 studies, on Mathematics anxiety and Mathematics
achievement, were scattered just around the overall effect size towards the middle.

In case of no publication bias, there needs to be studies symmetrically scattered on both sides of the
overall effect size vertical line, whereas if there is a publication bias, the dispersion is either on one side
of the line or towards the bottom, with higher standard error (Borenstein, Hedges, Higgins, & Rothstein,
2009). As seen in Graphic 1, most of the included studies come together on one side of the vertical line
(left) leaving fewer studies on the other side, which was interpreted as an insufficient proof for no
publication bias.
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Funnel Plot of Standard Error by Fisher's Z
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Graphic 1. Funnel plot of included 11 studies examining the relationship between mathematical anxiety
and achievement.

To test the publication bias, also Orwin’s Fail-Safe N was calculated. It is a test to be used to
determine the number of possible missing studies in current meta-analysis (Borenstein et al., 2009,
p.285). For this study, that number is 441. It is the number that is needed to decrease the calculated
overall effect size, -.39 in fixed effect model and -.44 in random effect model, to trivial level (-.01), that is
nearly no effect estimate point.

However, these 11 studies are all the researches held in Turkey on the relationship between
Mathematical anxiety and Mathematical achievement, in qualitative or quantitative or both concerning
the inclusion criteria. Apart from these studies, 441 more studies are nearly impossible to get within the
limit of the study. All in all, the findings of publication bias prove that there is no publication bias for this
study.

Data Analysis

As an indicator of the magnitude of the treatment effect or the strength of a relationship between
variables, the effect size is the “unit of currency” in a meta-analysis (Borenstein et al., 2009, p. 3). Effect
size “is a standard value of measurement used to estimate the strength and direction of the association
between variables in a study” (Go¢gmen, 2004, p. 189).

All analyses of the study are done using two main methods: fixed effect method and random effect
method (Kasarci, 2013). Having calculated the effect sizes of all included studies in meta-analysis,
heterogeneity of effect sizes is tested and the model is decided accordingly (Go¢gmen, 2004). For this
study, effects sizes of all included studies were calculated, heterogeneity was tested and the appropriate
model was selected.

In interpretation of correlation coefficient (r); according to Hinkle, Wiersman and Jurs (1979, as cited
in Ozsoy & Ozsoy, 2013, p. 339) effect size values are interpreted as follows: “.00—.30” very low, “.30—
.50” low, “.50-.70” medium, “.70-.90” high, “.90-1.00” very high. According to Cohen, Manion and
Morrison (2007, p.521) effect size values are: “.00-.10” very weak, “.30-.50” modest, “.50-.70"
moderate, “.70-.90” strong, “.90-1.00" very strong.
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In the present study, Cohen’s d effect size was used to compare the included studies’ effect sizes.
Effect sizes, variances and all comparisons were calculated and analyzed via Comprehensive Meta-
Analysis (Version 2.0) software (Borenstein et al., 2005). In addition, the level of significance was
considered .05 in the analysis since all included studies preferred that level.

Results

The Combined Effect Size of the Correlation between Students’ Mathematics Anxiety and
Mathematics Achievement

Table 2 below presents the findings regarding the individual and combined effect sizes (both in fixed
and random effects models without discarding the outliers) for eleven studies investigating the
association between mathematics anxiety and mathematics achievement with 95% confidence intervals,
and the Z and p values regarding the significance of the associations.

Table 2.
Statistics about correlations between Math anxiety and achievements found in involved studies

Confidence interval (95%)

Study Effect size (r)  Lower limit  Upper limit z p n
Akgul, 2008 -.59 -.66 -51 -11.52 .00 292
Bekdemir, 2009 -.51 -.65 -.34 -5.40 .00 95
Bozkurt, 2012 -48 -.55 -41 -11.44 .00 472
Dursun & Bindak, 2011 -.58 -.65 -.49 -1.72 .00 266
ilhan & Oner Stinkiir, 2012 -43 -.54 -31 -6.47 .00 201
Kihg, 2011 -40 -.50 -.29 -6.82 .00 262
Nazligigek, 2007 -.30 -40 -21 -5.83 .00 348
Regber, 2011 -42 -.47 -.37 -13.66 .00 934
Sezgin, 2007 -37 -.54 -.18 -3.70 .00 92
Sentirk, 2010 -.38 -.46 -31 -9.09 .00 510
Yildirim, 2011 -.35 -.37 -.33 -25.46 .00 4855
Fixed effect -.39 -41 -.37 -37.42 .00 8327
Random effect -.44 -.49 -.38 -13.60 .00 8327
p< .05

The findings in Table 2 suggest that correlations between anxiety and achievement for all eleven
studies individually and in combination are negative and statistically significant (p<.05). The combined
effect size calculated for all studies was “-.39” for Fixed Effect Model and “-.44” for Random Effect
Model. Both negative effect sizes can be interpreted as modest-to-moderate according to Cohen,
Manion and Morrison (2007, p.521). This finding suggested that there is a negative reciprocal
association between learners’ level of mathematics anxiety and their mathematics achievement.

Moreover, the following forest plot (see Graphic 2) displays the general distribution of the effect
sizes with 95.00% confidence intervals regarding the correlations between mathematics anxiety and
achievement in 11 studies.
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Study name Statistics for each study Correlation and 95% CI

Lower Upper
Correlation limit limit Z-Value p-Value

Alcgul, 2008 -0,590 -0,660 -0,510 -11,520 0,000 ——
Bekdemir, 2009 -0,510 -0,645 -0,344 -5,393 0,000 —_—
Bozkurt, 2012 -0,484 -0,550 -0,412 -11,439 0,000 -
Dursun& Bindak, 2011 -0,579 -0,654 -0,493 -10,719 0,000 -
Ilhan& Cner Sunkur, 2012 -0,430 -0,536 -0,310 -6,471 0,000 e
Kilic, 2011 -0,400 -0,497 -0,293 -6,818 0,000 ——
Mazlicicel,, 2007 -0,304 -0,396 -0,205 -5,831 0,000 —
Recher, 2011 -0,420 -0,471 -0,366 -13,660 0,000 -
Sezgin, 2007 -0,373 -0,537 -0,182 -3,697 0,000 F——
Senturk, 2010 -0,383 -0,455 -0,306 -9,087 0,000 ——
Yildirim, 2011 -0,350 -0,374 -0,325 -25,455 0,000 B

-0,389 -0,407 -0,371 -37,418 0,000 [

-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Graphic 2. Forest plot of the 11 studies investigating the correlations between mathematics anxiety and
achievement.

When Graphic 2 is examined, it can be seen that all studies yielded significant negative correlations
between math anxiety and achievement. The analysis of the 95% confidence intervals of all effect sizes
reveals that the upper limits of all effects sizes are less than zero. This suggests that, considering the
combined effect sizes, upper and lower limits of confidence intervals for Fixed Effects Model (-.41 to -
.37) and Random Effects Model (-.49 to -.38) stay within the limits of moderate effect size.

At this stage, the Q statistic, which is a measure of weighted squared deviations, and relevant p
value were calculated in order to test whether the studies involved into the meta-analysis are similar
(homogeneous) in terms of true effect sizes. Moreover, we analyzed the IZ, which is the ratio of excess
dispersion to total dispersion and a complementary statistic to the Q value. Table 3 displays these
statistics.

Table 3.
Test Results about the Heterogeneity of the Effect Sizes of the Eleven Studies Involved in the Meta-
Analysis.

Heterogeneity

2

Q-value df (Q) p-value I

60.69 10 .00 83.52

p< .05

As it is seen in Table 3, Q value (Q=60.69; p=.00) has yielded a significant result at .05 level. This
allows us to reject the null hypothesis that these studies are similar in their true effect sizes, i.e. the
effect sizes of the studies are not homogeneous. Also the I’ value (%83.52), as a complementary statistic
to Q value, indicates that about 84.00% of the observed variance is due to the true differences between
effect sizes of the studies. While I° values around 25.00% indicates low levels of heterogeneity, values
around 50.00% indicates moderate level of heterogeneity and values above 75.00% suggests high levels
of heterogeneity (Cooper et al., 2009). Therefore, based on the estimated statistics (Q and /2), it was
concluded that there is a significant degree of heterogeneity among the effect sizes of the studies. Thus,
the combined effect sizes calculated according to random effects model was taken into consideration.

Borenstein et al. (2009) emphasize that in order to explain the heterogeneity between the effect
sizes of the studies, further moderator analysis can be done. Therefore, it was decided to analyze the
moderator impact of the variables determined within this meta-analysis study. Based on the data
obtained from the studies involved, it was concluded that the only possible moderator that can possibly
have an impact on the correlation between students’ anxiety and achievement was the stage of the
school.
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The Moderator Analysis of the Combined Effect Sizes of the Correlations between Students’
Mathematics Anxiety and Achievement according to School Level

Prior to the moderator analysis, the number of studies in each cell according to different school
levels or stages was analyzed. Then it was understood that there were adequate number of studies only
at the middle school and high school levels. Since two studies (Bekdemir, 2009; Sentiirk, 2010) were the
only studies representing higher education and primary school level, respectively, they were excluded
from the analysis. Remaining 9 studies were grouped together according to the school levels they
belong to, and the common effect sizes for both groups were estimated and compared in accordance
with random effects model. The results of comparison analysis in terms of common effect sizes are
given in Table 4.

Table 4.
The Results of The Moderator Analysis Regarding the Correlations between Math Anxiety and
Achievement at Different School Levels Based on Random Effects Model.

Confidence

interval 95%
Moderator Number Lower Upper
(School level) of studies Effectsize limit  limit V4 p Q af(Q) p
Middle school 6 -.49 -.54 -.43 -14.18 .00
High school 3 -.34 -43 -.24 -6.70 .00
Between groups 7.53 1 .01*
Total 9 -42 -.55 -.27 -5.03 .00

*p< .05

The results of the moderator analysis revealed that the common effect size for the studies
conducted at middle school level (k=6) was significant, negative and at moderate level (r=-.49, Z=-14.18,
p< .05). Also the common effect size for the studies conducted at high school level (k=3) was significant,
negative and moderate level (r=-.34, Z=-6.70, p< .05).

The comparison between the combined effect sizes of studies in two subgroups according to random
effects model revealed a statistically significant difference in favor of middle school (Qgetween Groups=7-53,
df=1, p=.01). This suggests that the effect size of the negative correlation between mathematics anxiety
and achievement is statistically stronger for middle school students than for high school students. In
other words, the reciprocal negative association between math anxiety and math achievement affects
the middle school students significantly more than it affects the high school students.

Discussion, Conclusion & Implementation

In this study, it was aimed to estimate a combined effect size for the correlations (r) between
students’ Mathematics anxiety and Mathematics achievement obtained from different studies
conducted on samples with different characteristics, making it possible to use and interpret better the
knowledge of previous studies on the association between students’ Math anxiety and achievement. To
this end, the findings of studies conducted between the years of 2005-2014 to investigate the
correlation between students’ Mathematics anxiety and Mathematics achievement were combined via
meta-analysis method.

As a result of the statistical analysis, it was decided that results of the meta-analysis of 11 studies (n=
8327) investigating students’ Mathematics anxiety and achievement are more appropriate to be
interpreted according to Random Effects Model due to heterogeneity (Q=60.69; p= .00; I’= 83.52%).
Thus further analyses were done according to random effects model. Accordingly, the combined effect
size of the correlations between Mathematics anxiety and achievement was found “-.44” (with 95.00%
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confidence interval from -.38 to -.49) according to Random Effects Model. This negative correlation with
moderate level of magnitude (Cohen, Manion & Morrison, 2007, p.521) implies an adverse association
between mathematics anxiety and mathematics achievement. This moderate level of combined effect
size concurs with the common effect size (-.34) obtained by Hembree (1990), whereas it is higher than
that (-.27) obtained by Ma (1999, p.531).

Based on this negative combined effect size obtained from the meta-analysis, it can be concluded
that as the students’ level of anxiety towards mathematics increases their mathematics achievement
decreases, or as their level of anxiety decreases their mathematics achievement increases. Consistent
with this interpretation, most researches in the relevant literature (Akgil, 2008; Ashcraft & Moore,
2009; Bekdemir, 2009; Bozkurt, 2012; ilhan & Oner Siinkiir, 2012; Kilig, 2011; Miller & Bichsel, 2004;
Nazligicek, 2007; Regber, 2011; Sezgin, 2007; Sentlrk, 2010; Zakaria & Nordin, 2008) defined
Mathematics anxiety as an independent variable affecting Mathematics performance. However, this
correlation can be interpreted vice versa suggesting that an increase in mathematics achievement can
reduce students’ mathematics anxiety, or a decrease in mathematics performance can increase
mathematics anxiety. Also consistent with this interpretation, some researches in the relevant literature
also support that mathematics achievement is an exogenous variable affecting students’ mathematics
anxiety (Dursun & Bindak, 2011; Ma & Xu, 2004; Peker & Sentiirk, 2012; Yenilmez & Ozabaci, 2003).
Thus, it can be suggested that the correlation between mathematics anxiety and achievement have a
reciprocal or cyclical nature.

The moderator analysis based on the school level revealed that the combined effect size for the
studies conducted at middle school level (k=6) was significant, negative and at moderate level (r=-.49).
This finding is close to the high level of correlation found in the studies by Akgul (2008), Dursun and
Bindak (2011), ilhan and Oner Siinkiir (2012), and consistent with the moderate level of correlation
found by Bozkurt (2012), Kilig (2011) and Regber (2011). The combined effect size for the studies
conducted at high school level (k=3) was also significant, negative and at moderate level (r=-.34). This
finding concurs with the results of the studies by Nazligicek (2007), Sezgin (2007), Yenilmez and Ozabaci
(2003) and Yildirnm (2011). The comparison of the common effect sizes of the studies conducted at
middle and high school levels revealed that the negative correlation between Mathematics anxiety and
achievement affects middle school students more strongly than high school students. It can be stated
that Mathematics anxiety felt by the middle school students affects their Math performance more
adversely compared to its effect on the Math performance of high school students. Likewise, the impact
of math achievement on middle school students’ Math anxiety is stronger compared to high school
students.

The relationship between Mathematics anxiety and achievement has made Mathematics anxiety a
major variable affecting students’ performance (Pourselami, Erfani, & Firoozfar, 2013; Zakaria & Nordin,
2008). In order to increase the mathematics achievement of the students’, particularly those at lower
school levels, teachers are expected to take actions to reduce students’ math anxiety. Thus, math
teachers should be aware of the anxiety levels of their students and develop different instructional
strategies in line with their needs and skills in order to reduce their math anxiety to favorable levels. To
this end, Math teachers should first of all be aware of the negative relationship between math anxiety
and achievement, and approach their students with sincere and caring attitudes to help them overcome
their math anxiety (Zakaria & Nordin, 2008, p.30). On the other hand, considering the reciprocal nature
of the correlation between these two constructs, students’ math achievement should be improved in
order to reduce their Math anxiety. Thus, in order to improve learners’ math achievement, teachers
should engage their students into math lessons, use differentiated instructional methods and
techniques, simplify the abstract contents by using materials and contextualization, and encourage
students to believe that they can achieve in Math lessons, thus keeping their anxiety levels at a
favorable level. Parental involvement, particularly helping with child’s homework, should be
encouraged, since it found to be a significant positive predictor of students’ math achievement (Sad,
2012).
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It was understood in this study that there are few studies investigating the association between
Math achievement and anxiety at primary and tertiary levels. Future researches can contribute to the
literature in understanding the nature of the relationship between math anxiety and achievement for
these school levels and thus age groups, as well. In this meta-analysis the relationship between Math
anxiety and achievement was analyzed with respect to school level as a moderator. Future meta-
analysis studies can be done to investigate the association of Math anxiety and achievement with such
variables as gender, school type, or parents’ educational background and socio-economic status.
Present meta-analysis study combined the findings of the studies conducted in Turkey. However, future
studies can be held to compare the national and international studies to get more objective results.
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Tirkge Siiriim

Giris

Ogrencilerin matematik derslerindeki basarisi yaglari, cinsiyetleri, gelisim dizeyleri, zekalari, ilgi ve
ihtiyaclari, cevre ve 6gretmen faktorl, matematige karsi tutumlan, ozyeterlilik algilari, kaygilari,
motivasyonlari, on bilgileri ve 6grenciler arasi iliskiler gibi cok sayida faktérden etkilenmektedir (Akgdil,
2008; Bindak, 2005; Regber, 2011; Sezgin, 2007; Sentiirk, 2010; Yildirim, 2011). Ogrencilerin matematik
basarilarina etki eden veya matematik basarilar ile iliskili olan birgok faktér bulunmasina ragmen
duyussal bir 6zellik olan matematik kaygisinin, matematik basarisiyla iliskisi bircok arastirmacinin ilgisini
cezbetmistir (Akgiil, 2008; Bekdemir, 2009; Bozkurt, 2012; Dursun & Bindak, 2011; ilhan & Oner Siinkir,
2012; Kilig, 2011; Peker & Sentiirk, 2012; Sezgin, 2007; Sentiirk, 2010; Yenilmez & Ozabaci, 2003; Zakaria
& Nordin, 2008).

Yenilmez & Ozabaci (2003, p. 133) matematik kaygisini, “bireyin okul yasaminda ya da giinliik
yasaminda matematik problemlerinin ¢6zUmu, sayilarla ilgili islemler yapmak gibi durumlarla
karsilastiginda [yasadigi], duygusal gerilim veya kaygilanim seklinde kendini gésteren bir durum” olarak
tanimlamaktadir. Benzer sekilde Ashcraft (2002, p.181) da matematik kaygisini “matematik
performansini engelleyen bir gerilme, endise ya da korku hissi” olarak tanimlanmaktadir. Belirli bir
seviyeye kadar yasamis olduklari kaygi 6grencilerin matematik performanslari agisindan olumlu etkiye
sahip olabilir. Ancak makul 6lgllerin Gzerinde yasanan matematik kaygisi 6grencilerin performansini
olumsuz etkilemekte (Ma, 1999), hatta 6grencilerin matematik gerektiren akademik ve mesleki
kariyerleri se¢mekten kaginmalarina sebep olmaktadir (Ashcraft, 2002). Bu yizden matematik
derslerinde 06grencilerin hem bilissel gerekse duyussal acgidan olumlu davranislar kazanmasi adina,
kayginin da makul diizeylerde olmasi gerekmektedir. Clinki makul diizeyde kaygi, bireyin “istek duyma,
karar alma, alinan kararlar dogrultusunda enerji tUretme ve bu enerjiyi kullanarak performansini
yukseltme agisindan yardimci olabilir” (Dursun & Bindak, 2011, p.18).

Kaygi lizerine yapilan bireysel arastirmalarda matematik kaygisi ile basari arasinda negatif yonlu bir
iliski oldugu ortaya konulmustur (Akgiil, 2008; Bekdemir, 2009; Bozkurt, 2012; Dursun & Bindak, 2011;
ilhan & Oner Siinkiir, 2012; Kilig, 2011; Peker & Sentiirk, 2012; Sezgin, 2007; Sentiirk, 2010; Yenilmez &
Ozabaci, 2003). Uluslararasi calismalarin dahil edildigi meta analiz c¢alismalarinda da matematik
basarisiyla matematik kaygisi arasinda negatif yénde iliskiler bulunustur. Ornegin Hembree (1990) 151
calismanin dahil edildigi meta-analiz calismasinda matematik kaygisi ile matematik basarisi arasinda
negatif yonde ve orta diizeyde anlamli bir etki blyUkligtine sahip bir iliski (-.34) bulurken, Ma (1999) iki
degisken arasinda zayif dizeyde etki blylkligiine sahip anlamli bir iliski (-.27) oldugu sonucuna
ulagsmistir. Yapilan ¢alismalarin gogunda matematik kaygisi matematik basarisini olumsuz etkileyen onciil
bir degisken olarak sunulmaktadir (Akgil, 2008; Ashcraft & Moore, 2009; Bekdemir, 2009; Bozkurt,
2012; ilhan & Oner Siinkiir, 2012; Kilic, 2011; Miller & Bichsel, 2004; Nazligicek, 2007; Recber, 2011;
Sezgin, 2007; Sentiirk, 2010; Zakaria & Nordin, 2008). Buradan hareketle, 6grencilerin matematik
kaygilarinin matematik basarilarini olumsuz yonde etkiledigi, bir baska ifadeyle 6grencilerin matematik
kaygisi arttikga matematik basarisinin distigl soylenebilir. Diger taraftan bazi ¢alismalarda da
ogrencilerin matematik basarisi arttikga matematik kaygisinin azaldigini (Peker & Sentirk, 2012;
Yenilmez & Ozabaci, 2003) ya da matematik basarilari diistikce matematige yonelik kaygi diizeylerinin
de arttig1 (Dursun & Bindak, 2011; Ma & Xu, 2004) vurgulanmistir. Bu da aslinda iki degisken arasinda
karsilikh bir iliskiye isaret etmektedir.

Matematik basarisi ile matematik kaygisi arasindaki bu iliski 6zelde 0Ogrencilerin matematik
kaygilariyla iliskili olan veya matematik kaygilarina etki eden faktorlerin sorgulanmasina sebep olmustur.
Yapilan arastirmalar sonucunda, 6grencinin hazirbulunusluk diizeyinin (Bekdemir, 2009) ve basarilarinin
(Dursun & Bindak, 2011; Ma & Xu, 2004; Peker & Sentiirk, 2012; Sentiirk, 2010; Yenilmez & Ozabaci,
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2003) ogrencilerin matematik kaygi dizeyi Uzerinde etkilerinin oldugu ortaya c¢ikmistir. Ayrica bu
faktorlerin yani sira cinsiyetin (Peker & Sentiirk, 2012; Pourselami, Erfani & Firoozfar, 2013; Sentiirk,
2010), egitime devam edilen okulun (Peker & Sentiirk, 2012; Sentiirk, 2010), sinif dlizeyinin (Dursun &
Bindak, 2011; Kilig, 2011), 6gretmen davraniglarinin (Bekdemir, 2009; Peker & Sentiirk, 2012; Senturk,
2010), daha 6nce okulda yasanmis deneyimlerin (Uusimaki & Nason, 2004) ve anne-babanin egitim
diizeyinin (Bozkurt, 2012) 6grencilerin matematik kaygilarinda istatistiksel agidan anlamh bir farka neden
oldugu belirlenmistir.

Ma (1999), o6grencilerin deneyimleri sonucu olusturduklari matematik kaygilarinin matematik
basarilariyla iligkili bir faktor olarak tim okul hayatlari boyunca devam edecegini belirtmistir. Bekdemir
(2009) ise kaygi diizeyi dusik olan 6grencilerin basarilarinin, normal, yiiksek ve ¢ok yiksek kaygi
diizeyine sahip olan 6grencilerin basarilarina oranla daha yiiksek oldugunu ortaya ¢ikarmistir. Bu ylizden
ogretmenlerin, oOgrencilerin kaygilarinin sebeplerini ve dizeylerini belirleyerek kaygi dizeylerini
azaltmaya yonelik tedbirler almasinin, 6grencilerin matematik basarilarini artirmasi beklenmektedir
(Bekdemir, 2009; ilhan & Oner Siinkiir, 2012).

Ulkemizde de matematik kaygisinin 6grencilerin matematik basarilari ile iliskisi tizerine yapilan birgok
bireysel ¢alisma bulunmaktadir (Akgul, 2008; Bekdemir, 2009; Bozkurt, 2012; Dursun & Bindak, 2011;
ilhan & Oner Siinkiir, 2012; Kilig, 2011; Peker & Sentiirk, 2012; Sezgin, 2007; Sentiirk, 2010; Yenilmez &
Ozabaci, 2003). Ornegin, Bekdemir (2009), yaptig calismasinda (n=95) kaygi ile basari arasinda negatif
yonde yiksek dizeyde (-.510) anlamh bir iliski bulurken benzer buykliikteki bir 6rneklem (n=92)
Uzerinde yapilan calismada Sezgin (2007) kaygi ile basari arasindaki iliskiyi negatif yonde ve orta dizeyde
(-.373) bulmustur. Farkli 6zelliklere sahip olan bu 6rneklemlerden farkli diizeyde sonuglarin ciktig
gorilmektedir.

Ogrencilerin matematik kaygisi ile matematik basarilari arasindaki iliski Gizerine Tiirkiye’de yapilan bu
cahismalarin farkli oOzelliklere sahip Orneklemlerinden elde edilen bilgi birikiminin daha etkin
kullanilabilmesi ve yorumlanabilmesi i¢cin daha kapsamli ve detayl bir calismaya ihtiya¢ duyuldugu
gorilmektedir. Bu noktadan hareketle bu meta-analiz ¢alismasinda matematik kaygisinin matematik
basarisi ile iliskisini veren etki blytkligine (korelasyon) ulasmak amaciyla matematik kaygisi ile
matematik basarisi arasindaki iliskiyi arastiran 11 ¢alisma incelenmistir.

Arastirmanin Amaci

Bu arastirmanin amaci, Tirkiye’de nispeten kiglik Orneklemler Uzerinde yapilmis, 6grencilerin
matematik kaygisinin matematik basarilariyla iliskisini inceleyen ¢alismalardan elde edilen sonuglar
meta-analiz yoluyla sentezleyip daha kapsaml bir sonu¢ ortaya ¢ikarmaktir. Bu dogrultuda arastirmada
su sorulara cevap aranmistir:

1) Ogrencilerin matematik basarisi ve matematik kaygilari arasindaki iliskinin etki biyukligi ne
dizeydedir?

2) Ogrencilerin matematik basarisi ile matematik kaygilari arasindaki iliskiye ait ortak etki biyikligi
ogretim kademesi degiskenine (moderatoér) gore farklilk gostermekte midir?

Yontem
Arastirma Modeli

Bu arastirmanin modeli literatlir tarama yontemlerinden biri olan meta analiz yontemidir. Meta
analiz belli bir konu tzerine yapilan birbirinden bagimsiz calismalardan, belirli 6lgitler dahilinde segilen
calismalardan elde edilen nicel bulgularin, istatistiksel yontemlerle birlestirilerek ortak bir sonuca
ulasilmasini saglayan ve bagimsiz ¢alismalarda var olan sinirliliklari azaltmayi amaglayan bir yontemdir
(Buyikoztirk, vd., 2011; Cooper, Hedges, & Valentine, 2009; Dinger, 2014).
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Ayni konu ile ilgili yapilmis birbirinden bagimsiz c¢alismalarda farkli sonuglarin elde edilebilmesi
mimkinddr. Bu, alinan 6rneklemin biyukliga ve ozelliginden kaynaklaniyor olabilir. Meta analiz
yontemi bu sinirliliklari en az seviyeye indirerek bagimsiz calismalardan elde edilen bulgulari kullanarak
daha objektif sonuglar elde etmek igin kullanilan bir yontemdir (Cooper vd., 2009).

Ogrencilerin matematik kaygilarinin matematik basarilariyla iliskisini inceleyen ve nispeten kiigiik
orneklemlerden olusan galismalarda var olan sinirhliklari azaltarak, calismalardan elde edilen sonuglarin
etki buyudkluklerini meta analiz yontemiyle sentezleyip 6grencilerin matematik kaygisinin matematik
basarisi ile iliskisinin genel etki blylUklGginli betimlemek amaciyla bu ¢alismada meta analiz yontemi
secilmistir.

Meta Analize Dahil Edilen Calismalar ve Veri Toplama Siireci

Arastirmaya 2005-2014 vyillari arasinda Ulkemizde yapilan ve matematik kaygisinin 6grencilerin
matematik basarisi ile iliskisini inceleyen calismalar dahil edilmistir. Arastirmaya dahil edilen ¢alismalar
EBSCO, YOK, Ulakbim ve ASOS veri tabanlari ile Google akademik arama motorundan, bilgisayar
ortaminda matematik basarisi, matematik kaygisi, matematik basarisi ve matematik kaygisi anahtar
kelimeleri ya da betimleyicileri ingilizceleriyle birlikte taranmustir.

Bu kapsamda arastirmaya dahil edilecek calismalarin belirlenmesine yonelik ilk taramada hakemli
dergilerde yayinlanan makalelere, yayimlanmamis yiksek lisans ve doktora tezlerine yer verilmistir.
Kaynak taramasi siirecinde &ncelikle YOK’e ait tez veri tabaninda konuyla alakali yiiksek lisans ve doktora
tezleri belirlenmis ve erisime acik olanlar indirilmistir. Sonrasinda yukarda belirtilen veri tabanlari
taranarak konuyla alakal bilimsel makaleler indirilmistir. Bu taramalar sonucunda elde edilen bu
calismalarda, meta-analizde kullanilacak etki biyukltklerinin hesaplanmasi icin gerekli 6rneklem
biyuklGgl, r degeri ve p degerlerinin rapor edilip edilmedigi incelenmistir. Sonug olarak bu o&lgitleri
karsilayan 11 c¢alisma analize dahil edilmistir. Dahil edilen ¢alismalar kaynakcada (*) isaretiyle
belirtilmistir. Bu arastirma, calismalara dahil edilen toplam 8327 katiimciyla gergeklestirilmistir.
Dolayisiyla bu ¢alismada toplam 8327 katilimcidan elde edilen bulgulardan yola cikilarak 6grencilerin
matematik kaygisi ile matematik basarisi arasindaki iliski sentezlenmeye gidilmistir. Tablo 1’de meta-
analize dahil edilen ¢alismalara ait betimleyici veriler sunulmustur.

Tablo 1.

Okul Kademesine Gére Meta Analize Dahil Edilen Calismalara Ait Betimsel Bilgiler.

Degisken Grup f %
ilkokul 1 9.00

o . Ortaokul 6 54.00

Ogretim kademesi Lise 3 27.00
Universite 1 9.00

Tablo 1'de goriildigi gibi dahil edilme kriterlerine uygun olarak bir araya getirilen ¢alismalarin
O0gretim kademesine gore dagilimin alti ¢alisma (%54.00) ile en fazla ortaokul kademesinde oldugu
goriilmektedir.

Arastirmanin Gegerligi ve Giivenirligi

Meta analiz ¢calismasinin gecerligi ve giivenirliginin saglanabilmesi icin dahil edilen biitiin ¢alismalarin
givenirlik ve gecerlikleri kontrol edilmistir. Ayrica veri kodlama siirecinde, kodlanan veriler diger bir
arastirmaci tarafindan kontrol edilmistir. Kodlayicilar arasi givenirligin sinanmasi amaciyla kodlamalar
once bagimsiz yapilmis ardindan her kodlama siitunu igin yapilan kodlamalar karsilastirilarak tutarsizhgin
oldugu calismalar yeniden incelenerek goris birligi saglanmustir.
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Meta analize dahil edilen ¢alismalarin yayin yanliligina iliskin olarak huni grafigi incelenmis ve
Orwin’in Fail-Safe N testi kontrol edilmistir. Grafik 1’de gorildiigu gibi, arastirmaya dahil edilen ve basari
ile kaygi arasindaki iligkiyi inceleyen 11 ¢aligmanin biyik bir ¢ogunlugu seklin orta kismina dogru ve
birlestirilmig etki blyukligiine yakin bir konumda yer almaktadir.

Yayin yanhliginin olmamasi durumunda, ¢alismalarin, birlestirilmis etki baylklugini gosteren dikey
¢izginin her iki yaninda simetrik bir sekilde yayilmalari beklenirken, bir yayin yanhhginin séz konusu
olmasi halinde g¢alismalarin bayuk bir kisminin huni seklinin alt kisminda ve/veya dikey ¢izginin sadece
bir béliminde toplanmis olmasi beklenir (Borenstein, Hedges, Higgins, & Rothstein, 2009). Grafik 1
incelendiginde, arastirmaya dahil edilen galismalarin etki biytkliklerinin birlestirilmis etki biiytkluguni
gosteren dikey ¢izginin sol tarafinda yogunlastigi gorilmektedir. Bu sonug arastirmaya dahil edilen
calismalarda yayin yanliliginin olmadigini sdylemek adina yeterli gériilmemistir.

Funnel Plot of Standard Error by Fisher's Z

0,00
0,05
©® /g
o

B
2
W 0,10
v © 0
1)
]
b=}
c
S
(0]

0,15

0,20

o
-2,0 -1,5 -1,0 -0,5 0,0 0,5 1,0 1,5 2,0
Fisher's Z
Grafik 1. Basarisi ile kaygi arasindaki iligkiyi inceleyen 11 ¢alisma igin yayin yanhhgina iliskin huni sagilim
grafigi.

Yayin yanhhgini test etmek icin ayrica Orwin’s Fail-Safe N hesaplamasi yapilmistir. Orwin’s Fail-Safe N
sayisi meta analizde eksik olabilecek calisma sayisini kestirmede kullanilir (Borenstein et al., 2009,
p.285). Bu analizin sonucunda, Orwin’s Fail-Safe N sayisi 441 olarak hesaplanmistir. Dolayisiyla meta-
analiz sonucunda bulunan Sabit Etkiler Modeli'ne gbre -.39, Rastgele Etkiler Modeli'ne gore -.44
ortalama etki blyikliginin -.01 dizeyine (trivial), yani neredeyse sifir etki diizeyine ulasabilmesi icin
gerekli calisma sayisi 441 adettir.

Ancak meta analize dahil edilen ve matematik basarisi ve matematik kaygisi arasindaki iliskiyi
inceleyen 11 c¢alisma Tirkiye’de arastirma sorusuna yonelik yapilmis tim ¢alismalardan (nitel, nicel,
kuramsal vb.) dahil edilme kriterine gore ulasilabilmis calismalarin tamamidir. Bunlarin disinda 441
calismaya daha ulasilmasi gercek¢i olmadigindan, bu sonug, bu meta analizde yayin yanliliginin
olmadiginin bir diger gostergesi olarak kabul edilmistir.

Verilerin Analizi

Deneysel bir miidahalenin etkisinin bliylkliginin ya da degiskenler arasindaki iliskilerin gliclinlin bir
gostergesi olan etki blyikligli kavrami meta analiz ¢alismalarinda kullanilan gegerli “para birimidir”
(Borenstein et al., 2009, p.3). Etki blylklagl, calismalardaki “iliskinin glic ve yoniinii belirlemekte
kullanilan standart bir 6lgi degeridir” (Gé¢gmen, 2004, p. 189).
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Arastirmalarda elde edilen sonuglar dogrultusunda yapilacak analizler sabit etkiler modeli veya
rastgele etkiler modeli olmak Uzere iki etki modeline dayanilarak yapilmaktadir (Kasarci, 2013). Meta
analize dahil edilen her galismanin etki biiytkligu hesaplandiktan sonra etki biiylkliklerinin homojenligi
test edilir ve ¢ikan sonug dogrultusunda uygun modele karar verilir (Go¢men, 2004). Bu ¢alismada da her
calismanin etki buyukliglu hesaplandiktan sonra etki blyukliklerinin homojenligi test edilmis ve cikan
sonug dogrultusunda uygun modele karar verilmistir.

Korelasyon katsayilari (r) icin etki buyukliklerinin yorumlanmasinda; Hinkle, Wiersman ve Jurs’a
(1979, akt. Ozsoy & Ozsoy, 2013, p. 339) gére etki biyiikliigi degeri; .00 — .30 arasi ¢ok disiik, .30 — .50
arasi disik, .50 — .70 arasi orta, .70-.90 arasi ylksek, .90-1.00 arasi ise ¢ok vyiksek olarak
yorumlanmaktadir. Cohen, Manion ve Morrison (2007, p.521)’a gore ise etki buytikligi degeri, .00 — .10
arasi ¢ok zayif, .10 — .30 arasi zayif diizey, .30 — .50 arasi orta diizey, .50 — .80 gli¢li diizey ve .80’ den
biyuk ise cok giicli diizeyde etkiye sahip seklinde yorumlanmaktadir.

Calismada, etki baydkliklerinin karsilastiriimasinda Cohen’s d etki bliytkligu siniflamasi kullaniimis,
her arastirmaya ait etki bdyuklikleri ile varyanslari ve gruplarin karsilastirmalari Meta-Analiz igin
istatistiksel paket programi CMA Ver. 2.0 (Borenstein et al., 2005) kullanilarak hesaplanmistir. Ayrica
dahil edilen galismalarda anlamhlik duzeyi .05 alindig igin bu arastirmada da istatistiksel analizlerin
anlamlilik diizeyi olarak .05 belirlenmistir.

Bulgular
Ogrencilerin Matematik Basarisi ve Matematik Kaygilari Arasindaki iliskiye Ait Etki Biyiiklugii

Matematik basarisi ve matematik kaygisi arasindaki iliskiyi inceleyen 11 c¢alismaya iliskin etki
bilyukliklerinin sabit ve rastgele etkiler modeline gére birlestirilmis ortalama etki blyuklGgu (aykir
degerler ¢ikarilmadan), %95’lik gliven araligina gore alt ve Ust sinirlari ile korelasyonel iliskinin
anlamliligina iliskin z ve p degerleri Tablo 2’de verilmistir.

Tablo 2.
Meta Analize Déhil Edilen Calismalarda Basari Ve Kaygi Arasindaki iliski ile ilgili Istatistikler.

Glven Araligi (%95)

Calisma Adi Etki Bayakluga Alt Limit Ust Limit V4 p n
Akgiil, 2008 -.59 -.66 -.51 -11.52 .000 292
Bekdemir, 2009 -51 -.65 -.34 -5.40 .000 95
Bozkurt, 2012 -.48 -.55 -41 -11.44  .000 472
Dursun & Bindak, 2011 -.58 -.65 -.49 -1.72  .000 266
ilhan & Oner Siinkiir, 2012 -43 -.54 -.31 -6.47 .000 201
Kilig, 2011 -.40 -.50 -.29 -6.82 .000 262
Nazligigek, 2007 -.30 -.40 =21 -5.83  .000 348
Regber, 2011 -42 -.47 -.37 -13.66 .000 934
Sezgin, 2007 -.37 -.54 -.18 -3.70 .001 92
Senturk, 2010 -.38 -.46 -31 -9.09 .000 510
Yildirim, 2011 -.35 -.37 -.33 -25.46  .000 4855
Sabit etki -.39 -41 -.37 -37.42 .000 8327
Rastgele etki -.44 -.49 -.38 -13.60 .000 8327
p<.05

Tablo 2 incelendiginde arastirmaya dahil edilen 11 calismanin her birisinde ve c¢alismalarin
tamaminda basari ile kaygi arasindaki iliskinin negatif yonde ve istatistiksel agidan anlamli (p<.05) oldugu
gorulmistir. Matematik basarisi ve matematik kaygisi arasindaki iliskiyi inceleyen 11 g¢alismanin tamami
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icin Sabit Etkiler Modeline gére basari ve kaygi arasindaki etki blylkligi (korelasyon) degeri “-0,39” ve
Rastgele Etkiler Modeline gore ise “-0.44” olarak bulunmustur. Her iki etki biyikliglu de Cohen, Manion
ve Morrison (2007, p.521)’a gore negatif yonde orta dlizeyde etki biyukligiine karsilik gelmektedir. Elde
edilen etki buyukligi degerlerinden hareketle 6grencilerin matematige yonelik kaygilari ile matematik
basarilari arasinda negatif yonde karsilikh bir iliski oldugu soylenebilir.

Ayrica arastirmaya dahil edilen ¢calismalarin etki buyukliklerine ait veriler iceren matematik basarisi
ve matematik kaygisi arasindaki iliskiyi inceleyen 11 ¢alismayi toplu halde gésteren orman grafigi (forest
plot), Grafik 3'te gosterilmistir.

Study name Statistics for each study Correlation and 95% CI
Lower Upper

Correlation limit limit Z-value p-Value
Alkgul, 2008 -0,590 -0,660 -0,510 -11,520 0,000 —
Bekdemir, 2009 -0,510 -0,645 -0,344 -5,398 0,000
Bozkurt, 2012 -0,434 -0,550 -0,412 -11,439 0,000 -
Dursun& Bindalk, 2011 -0,579 -0,654 -0,493 -10,719 0,000 —
Ilhan& Oner Sunkur, 2012 -0,430 -0,536 -0,310 -5471 0,000 +—
Kilic, 2011 -0,400 -0,497 -0,293 -5,818 0,000 ——
Mazlicicek, 2007 -0,304 -0,396 -0,205 -5,831 0,000 —_
Recber, 2011 -0,420 -0,471 -0,366 -13,660 0,000 -
Sezgin, 2007 -0,373 -0,537 -0,182 -3,697 0,000 +—
Senturk, 2010 -0,383 -0,455 -0,306 -9,087 0,000 —_
Yildirim, 2011 -0,350 -0,374 -0,325 -25,455 0,000 [ ]

-0,389 -0,407 -0,371 -37,418 0,000 ¥
-1,00 -0,50 0,00 0,50 1,00
Favours A Favours B

Grafik 3. Basari ile kaygi arasindaki iliskiyi inceleyen 11 ¢calismanin etki bayikliklerine ait orman grafigi.

Grafik 3 incelendiginde, calismalarin hepsinde de basari ile kaygl arasinda manidar diizeyde negatif
bir iliskinin oldugu goérilmektedir. Calismalara ait etki blykliklerinin giiven araliklari incelendiginde ise
biitin galismalarin %95 given dlzeyinde belirlenen etki buyuklagia araliklarinin sifirdan kiigik etki
blyuklGgi sinirlari igerisinde kaldigi gorilmektedir. Toplam etki bliylkligl gdz 6nline alindiginda giliven
araligi alt ve Ust sinirlarinin Sabit Etkiler Modeli’ne (-.41 ve -.37) ve Rastgele Etkiler Modeli’'ne gore (-.49
ve -.38) orta dlzey etki buyuklGgu sinirlari igerisinde kaldigi gortilmektedir.

Bu asamada meta analize dahil edilen calismalarin gercek etki buylklikleri agisindan benzesik
(homojen) olup olmadigini test etmek amaciyla etki bayukliklerinin agirhkli kareler toplami olan Q
istatistigi ve buna iliskin p degeri hesaplanmistir. Ayrica Q istatistiginin tamamlayicisi olan ve fazlalk
varyansin toplam varyansa oranini gbsteren r degeri incelenmistir. Tablo 3’te bu degerler sunulmustur.

Tablo 3.
Basari ile Kaygi Arasindaki lliskiyi inceleyen 11 Calismanin Etki Biiyiikliiklerinin Heterojenlik Testi Analiz
Sonuglari.

Heterojenlik

Q-degeri ss(Q) p-degeri I

60.69 10 .00 83.52

p<.05

Tablo 3 incelendiginde Q istatistiginin (Q=60.69; p=.00) .05 anlamlilik diizeyinde manidar sonug
verdigi gorilmdistir. Bu da calismalarin gergek etki buydklikleri agisindan benzesik 6zellik gosterdigi
hipotezinin reddedildigi yani ¢calismalarin etki biyukliklerinin homojen olmadigi anlamina gelmektedir.
Q istatistiginin tamamlayicisi olan r (%83.52) gozlenen varyansin yaklasik %84.00’Unin ¢alismalarin etki
biyuklikleri arasindaki gercek farktan kaynaklandigini ortaya koymaktadir. ”’nin %25.00 civarinda
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olmasi diisiik diizeyde heterojenligi, % 50 civarinda olmasi orta diizeyde heterojenligi ve %75’ten yiksek
olmasi ise yiksek diizeyde heterojenligi gostermektedir (Cooper et al., 2009). Dolayisiyla ¢alismalarin
etki buyuklikleri igin yapilan homojenlik testleri (Q ve Iz) sonucunda c¢alismalar arasinda manidar
dizeyde heterojenlik bulunmustur. Bu sonugtan hareketle rastgele etkiler modeline gére hesaplanan
etki bliytkligu dikkate alinmistir.

Borenstein vd. (2009), calismalarin etki buytklikleri arasindaki heterojenligin nedenlerinin
arastirilmasi igin alt grup (moderatér) analizine gidilebilecegini vurgular. Bu ylizden galismalar arasindaki
heterojenligin nedenlerini ortaya koyabilmek igin, meta analiz ¢alismasi kapsaminda belirlenen
degiskenlerin aracilik (moderatér) etkilerinin test edilmesine karar verilmistir. ilgili arastirmalardan elde
edilen verilerden hareketle, 6grencilerin matematik basarilari ve kaygi duzeyleri arasindaki iliskiye
aracilik edebilecek moderatorin 6gretim kademesi oldugu sonucuna ulasiimistir.

Ogrencilerin Matematik Basarisi ve Matematik Kaygilari Arasindaki iliskiye Ait Ortak Etki
Biiyiikligiiniin Ogretim Kademelerine (Ortaokul ve Lise) Gére Moderator Analizi

Meta analiz ¢alismasina dahil edilen ve matematik basarisi ile matematik kaygisi arasindaki iliskiyi
inceleyen galismalarin yapildigi 6gretim kademesi icin her gdzenege giren galisma sayisi yeterli olmadigi
icin ©6gretim kademesi olarak sadece ortaokul ve lise kademeleri alt grup (moderatdr) olarak
belirlenmistir. ilkokul ve {niversite kademelerinden yeterli calisma olmadig igin Bekdemir (2009) ve
Sentlrk (2010)’e ait ¢alismalar analiz disinda birakilmistir. Geri kalan 9 g¢alisma ait olduklar 6gretim
kademelerine gore ortaokul ve lise olarak kategorize edilmis ve ortak etki blyuklikleri rastgele etkiler
modeline gére hesaplanarak karsilastirilmistir. Etki blayuklikleri agisindan yapilan karsilastirma sonuglari
Tablo 4’te sunulmustur.

Tablo 4.
Basari ve kaygi arasindaki iliskinin etki diizeylerinin égretim kademeleri agisindan rastgele etkiler
modeline gére moderatér analizi sonuglari

Moderator %95 Gliven Araliklari

Ogretim alisma Etki BuyuklGga N

f(agemesi) Sg;yljl (k) (Z) & Alt limit  Ust limit 7 p Q df(Q) p
Ortaokul 6 -.49 -.54 -.43 -14.18 .00

Lise 3 -.34 -43 -.24 -6.70 .00

Gruplar Arasi 7.53 1 .01*
Toplam 9 -42 -.55 -.27 -5.03 .00

*p< .05

Analiz sonuglarina gore ortaokul kademesinde yapilan galismalar igin (k=6) matematik basarisi ile
matematik kaygisi arasinda negatif yonde orta dizeyde etki blylkligiine (r=-.49) sahip manidar bir
iliskinin oldugu gorulmustir (Z=-14.18, p< .05). Benzer bir sekilde lise kademesinde yapilan calismalar
icin (k=3) negatif yonde orta dizeyde etki buyiklugine sahip (r=-.34) manidar bir iliski oldugu ortaya
cikmistir (Z=-6.70, p< .05).

Rastgele etkiler modeline gore ortaokul ve lise olmak zere iki kategoride yer alan ¢alismalarin ortak
etki buydklukleri agisindan yapilan gruplar-arasi karsilastirma sonucunda matematik kaygisi ile
matematik basarisi arasindaki iliskinin 6gretim kademelerine gore istatistiksel agidan anlamli bir diizeyde
farkhlastigi gorGlmustir (Qgrupiararas=7.53, ss=1, p=.01). Gruplar icin hesaplanan etki buyuklikleri
karsilastirildiginda matematik kaygisi ile matematik basarisi arasindaki negatif yonla iliskinin lise
o6grencilerine kiyasla ortaokul 6grencilerinde anlamli diizeyde daha yiiksek oldugu soylenebilir. Bir baska
ifadeyle matematik kaygisi ve matematik basarisi arasindaki karsilikh negatif iliski ortaokul 6grencilerini
lise 6grencilerine kiyasla daha fazla etkilemektedir.
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Tartisma, Sonug ve Oneriler

Bu arastirmada 6grencilerin matematik kaygisinin, matematik basarisi ile iliskisi Uzerine yapilan
¢alismalarin farkli 6zelliklere sahip 6rneklemlerinden elde edilen bilgi birikiminin daha etkin
kullanilabilmesi, yorumlanabilmesi ve 6grencilerin matematik kaygisinin matematik basarisi ile iliskisini
veren ortak bir etki blyikligl degerine (r) ulasmak amaglanmistir. Buradan hareketle 2005-2014 yillari
arasinda yapilan arastirmalar arasindan, 6grencilerin matematik kaygisinin matematik basarisi ile
iliskisini inceleyen calismalar, meta analiz yontemi ile birlestirilmistir.

Calisma sonucunda meta analize dahil edilen ve matematik basarisi ile matematik kaygisi arasindaki
iliskiyi inceleyen 11 ¢alismanin (n=8327) analizlerinin, yapilan istatistiksel islemler sonucunda
heterojenlerken (Q=60.69; p=.00; I’= %83.52) 6tiirii Rastgele Etkiler Modeli'ne uygun olduguna karar
verilmis ve Rastgele Etkiler Modeli'ne gore analizler gergeklestirilmistir. Dolayisiyla rastgele etkiler
modeline gore basari ile kaygi arasindaki iliskinin ortak etki blytkligu -.44 (%95.00 given dizeyi igin -
.38 ile -.49 araliginda) olarak bulunmustur. Negatif yénde ve orta dizey etki blyiklGgline karsilik gelen
bu deger (Cohen et al., 2007, p.521), matematik kaygisi ve matematik basarisi arasinda ters yonde bir
korelasyon oldugu anlamina gelmektedir. Elde edilen bu deger Hembree (1990)'nin meta analiz
¢alismasindan elde ettigi degerle (-.34) benzerlik gosterirken, Ma (1999, p.531)'nin elde ettigi degerden
(-.27) daha yuksek dizeyde bir etki biytikligine karsilik gelmektedir.

Yapilan meta-analiz arastirmasi sonucunda elde edilen bu negatif etki blyikligli degerinden
hareketle 6grencilerin matematige yonelik kaygi diizeyleri artikca matematik basarilarinin azalacagi,
kaygi dlzeyleri azaldikga da matematik basarilarinin artacagi soylenebilir. Alan yazinda yapilan
calismalarin cogunda (Akgiil, 2008; Ashcraft & Moore, 2009; Bekdemir, 2009; Bozkurt, 2012; ilhan &
Oner Siinkiir, 2012; Kilig, 2011; Miller & Bichsel, 2004; Nazlicicek, 2007; Regber, 2011; Sezgin, 2007;
Sentiirk, 2010; Zakaria & Nordin, 2008) bu yoruma paralel olarak matematik kaygisi matematik basarisini
etkileyen oncil bir degisken olarak tanimlanmistir. Ancak diger taraftan bu iliski matematik basarisindaki
artisin 6grencinin matematik kaygisini azaltabilecegi seklinde ya da matematik basarisindaki diislisiin de
matematige yonelik hissedilen kaygilari arttirabilecegi seklinde yorumlanabilir. Alan yazinda yapilan
calismalarin bazilarinda da bu yoruma paralel olarak matematik basarisi matematik kaygisini etkileyen
oncil bir degisken olarak sunulmustur (Dursun & Bindak, 2011; Ma & Xu, 2004; Peker & Sentirk, 2012;
Yenilmez & Ozabaci, 2003). Bu da matematik basarisi ve kaygisi arasindaki iliskinin karsilkli ya da
dongusel bir sebep sonug iliskisi icerdigi seklinde yorumlanabilir.

Ogretim kademelerine gére yapilan moderatér analizi sonuglarina gére ortaokul kademesinde (k=6)
matematik kaygisi ile matematik basarisi arasinda -.485 ile negatif yonde orta diizeyde ve anlamh bir
iliski ortaya ¢ikmistir. Bu sonug¢ Akgiil (2008), Dursun ve Bindak (2011), ilhan ve Oner Siinkiir (2012)
tarafindan yapilan calismalarda bulunan yiksek iliski diizeyine yakin, Bozkurt (2012), Kilig¢ (2011) ve
Recber (2011) tarafindan yapilan calismalarda bulunan orta diizey iliski ile tutarli bir sonu¢ ortaya
cikmistir. Lise kademesinde (k=3) ise -.34 ile negatif yonde orta diizeyde ve anlamli bir iliski oldugu
ortaya cikmistir. Ortaya cikan bu sonuc Nazlicicek (2007), Sezgin (2007), Yenilmez ve Ozabaci (2003) ve
Yildirnm (2011)’in yapmis olduklari galismalarin sonuglari ile tutarlilik gostermektedir. Ortaokul ve lise
kademelerinde yapilan ¢alismalarin ortak etki biyukliikleri arasinda yapilan gruplar-arasi karsilastirma
sonucunda matematik kaygisi ve matematik basarisi arasindaki negatif iliskinin lise 6grencilerine kiyasla
ortaokul 6grencilerini daha fazla etkiledigi gorilmustir. Buradan hareketle 6zellikle yasi daha kiigik olan
ortaokul 6grencilerinde matematik kaygisi ve matematik performansi arasindaki negatif etkilesimin daha
glclu oldugu seklinde yorumlanabilir. Bir baska ifadeyle ortaokul 6grencilerinin matematik kaygisi, lise
o6grencilerine gore basarilarini daha fazla olumsuz yonde etkileyecektir. Benzer sekilde ortaokul
ogrencilerinin matematik basarilarinin kaygilari Gzerindeki etkisi, lise 6grencilerine kiyasa daha gigliddr.

Matematik kaygisi ile matematik basarisi arasindaki iliski matematik kaygisini 6grenci performansi ile
iliskili baslica etkenlerden biri haline getirmektedir (Pourselami, Erfani, & Firoozfar, 2013; Zakaria &
Nordin, 2008). Ogrencilerin, 6zellikle de alt kademedeki d6grencilerin, matematik basarilarinin artirilmasi
acisindan 6gretmenlerin; 6grencilerde var olan kaygi diizeyini azaltmaya yonelik ¢aba gdstermeleri
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oldukga 6nemlidir. Bu ylzden 6gretmenler, 6grencilerin kaygi diizeyinin farkinda olmali ve 6grencilerin
matematik kaygisini makul seviyelere indirmek igin 6grencilerin ihtiyaglari ve yetenekleri dogrultusunda
farkli 6gretim stratejileri gelistirmelidir. Bu amagla 6ncelikle matematik 6gretmenleri basari ve kaygi
arasindaki iligkinin farkinda olmali ve matematik kaygilarinin lstesinden gelebilmelerini saglamak igin
ogrencilerine igten ve ilgili bir tavirla yaklasmaldir (Zakaria & Nordin, 2008, p.30). Diger taraftan iki
degisken arasindaki dongisel iliskiden hareketle 6grencilerin kaygi dizeylerini azaltmak adina da
basarilarini arttirmak gerekmektedir. Bu ylzden 6grencilerin matematik basarilarini artirmak adina
ogrenciyi ders igerisinde aktif kilarak, farkli 6gretim yontem ve teknikleri kullanarak, soyut icerigi 6grenci
icin somutlastirip basitlestirerek, 6grencilerde matematik dersinde basarili olabileceklerine dair inang
olusturarak 6grencilerin matematik kaygilarinin dusuk diizeyde tutulmasina dikkat edilmelidir.
Matematik basarisinin pozitif yonde anlamh bir yordayicisi oldugu igin basta cocuklarin ddevlerine
yardim etmek olmak Uzere veli katihmi da 6grencinin matematik basarisini arttirmak adina tesvik
edilmelidir (Sad, 2012).

Matematik basarisi ve matematik kaygisi arasindaki iliskiyi inceleyen calisma sayisinin ilkokul ve
Universite dizeyinde oldukga az oldugu gorilmistir. Bu konuda galisma sayisinin artmasi matematik
basarisi ve kaygl arasindaki iliskinin bu egitim kademeleri ve dolayisiyla yas diizeyleri icin de ortaya
¢ikarilmasini saglayacaktir. Bu ¢alismada matematik basarisi ile kaygi arasindaki iliski 6gretim
kademelerine gére incelenmistir. Ogretim kademesi disinda cinsiyet, egitime devam edilen okul tiird,
anne babanin egitim diizeyi, ailenin sosyo-ekonomik diizeyi gibi diger degiskenlerin de matematik kaygisi
ve matematik basarisiyla iliskisini inceleyen meta-analiz ¢calismalari yapilabilir. Bu ¢calismada 6grencilerin
matematik basarisi ile matematik kaygisi arasindaki iliskiyi inceleyen ve ilkemizde yapilmis olan
calismalar meta analiz yontemi ile birlestirilmistir. Daha objektif sonuglar elde etme adina benzer bir
calisma uluslararasi ve ulusal ¢alismalarin karsilastiriimasi amaciyla da yapilabilir.

Bilgilendirme ve Tesekkiir

Bu g¢alisma 07-11 Eylil 2015 tarihlerinde Macaristan’in Budapeste sehrinde diizenlenen ECER 2015
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