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ABSTRACT

This study aims to perform a meta-analysis of quantitative studies on the effect of middlthie school
students' attitudes towards mathematics on academic achievement. The study was conducted
with a meta-analysis method, systematically examining the quantitative findings. In this context,
postgraduate theses published on the attitude of middle school students to mathematics lessons
were scanned in the database of the National Thesis Center (YOKTEZ), as a result, 56 research
findings out of 49 studies that met the criteria were included in the study. In the study, the type of
publication, gender, class level, and duration of application was determined as moderator
variables. The data were analyzed by using the CMA program. At the end of the research, it was
concluded that students' mathematics attitude had a statistically significant and moderate effect
(Hedges's g = 0.728) compared to the random-effects model. Additionally, it was observed that the
effect sizes reported in the studies included in the meta-analysis showed a heterogeneous
distribution (Qmodel = 409.396; df (Q) = 55; p = .000). The reasons for the heterogeneous
distribution of the effect sizes reported in the studies were tested with subgroup analyzes (Analog
ANOVA, Meta-Regression). Among the tested variables, class level (Qb = 11.293; p = 0.010) and the
duration of administration (Qb = 10.159; p = 0.017) were found to be statistically significant. In this
study, it was seen that a positive attitude towards mathematics is beneficial and effective for the
academic success of the students. Additionally, at the end of the study, it was seen that there was
a significant, positive and moderate relation between the positive attitude towards mathematics
and the mathematics achievement.

Keywords: Mathematics attitude, middle school students, meta-analysis, effect size.
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INTRODUCTION

Education aims to create a terminal behavioral change in humans at a certain time. During the education process;
along with the cognitive aspects of the students, affective changes also occur with values and attitudes. Students'
attitude towards the mathematics lesson is one of the main reasons for their success or failure in the field of
mathematics. Franzoi (2003) explains the attitude as a positive or negative evaluation of an object. Most
educators; emphasize that attitude and motivation are very important in the emergence of success in schools
(Williams, 2005). Choosing the appropriate strategy, method and technique increase the students’ interest and
success during the lesson enables students to acquire effective thinking habits and develop a positive attitude
towards mathematics (Glimis, 2017). According to Zan and Di Martino (2007), the attitude towards mathematics
is the beliefs, feelings, and behaviors that shape the positive or negative tendency towards mathematics. Aydin
(2000) and Pressley (1995) emphasized that every child should be taught the value of mathematics and stated
that students should be encouraged to believe that they have the ability to learn mathematics. In the studies, it
is revealed that as a student's grade level rises, their positive attitudes towards mathematics decrease, and their

anxiety level increases (Ayan, 2014; Bozkurt, 2012).

Researchers have attempted to determine the impact of a student's attitude on academic success using
experimental investigations. With experimental studies, the success scores obtained from the experimental and
control groups are generally compared and the effect of attitude on academic achievement is examined.
According to Canakay (2006: 299), a positive attitude should be developed for the success of the individual
because of the fact that it is the basis for critical thinking and behavior. Given the detrimental impact of students'
negative attitudes toward learning during the mathematics course learning process, the persistence of students'
bad attitudes at the elementary school level will make mathematics teaching harder in the future. (Baykul 2012;
Tasdemir, 2009). In addition, students' negative attitude towards mathematics courses makes it difficult for them
to learn new concepts (Yenilmez and Ozabaci 2003). Besides, students form an opinion that they’re not confident,
they are not intelligent, and they are not able to understand mathematics. Although there are different reasons
for being successful in courses, it is stated that students who have a positive attitude towards the mathematics
course are successful in this course (Yavuz, Demirtasli, Yal¢in, & Dibek, 2017). There are different factors such as
student, teacher, parent, education program, method, and technique to have positive attitudes towards
mathematics lessons. Therefore, according to Génen and Dalkilig (2000), the learning environment should be
arranged in an interesting way to develop a positive attitude towards mathematics course. As an example,
playing a game is one of the most appropriate ways to make the lesson more interesting, also gamification
improves the child's exploration ability. On the other hand, Tumanov (2005) stated that his son found
mathematics very boring, to avoid his son’s getting bored during the lesson, he stated that mathematics could
turn into an adventure with a fantastic story. He stated that thanks to this story, his son enjoyed as the

protagonist of a book and that he showed a positive attitude towards mathematics.
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When the literature is examined, there are scientific studies (Abali Oztiirk & Sahin, 2015; Akay and Boz, 2011;
Birgin & Demirkan, 2017; Hacisalihoglu Karadeniz & Kelleci, 2015; Kalin, 2010; Kilig, 2011; Recber, 2011;
Saracoglu, 2016; Sezgin, 2013; Sentlirk, 2010; Yicel and Kog, 2011) that examine the relationship between
mathematics attitude and mathematics achievement. In the studies, it is shown that attitude towards
mathematics is related to mathematics achievement. When the studies are examined, there are also studies
(Caglar, 2010; Tektas, 2010; Yetim, 2006) that have a statistically insignificant positive or negative relationship
between mathematics achievement and attitude. There are also other studies (Abali Oztiirk, 2014; Cantiirk
Glinhan, Topuz & Bedir, 2019; Elgi, 2008; Hacisalihoglu Karadeniz and Kaleci, 2015; Kalin, 2010; Kutluca, 2017;
Sezgin, 2013; Tabuk, 2019) that have positive and statistically significant relationships. When the results of the
research were considered, it was seen that developing a positive attitude towards mathematics lessons plays an
important role in increasing mathematics achievement. Meta-analysis offers the opportunity to summarize the
results of different studies on a particular subject and reach a common judgment (Chin, 2007). As a meta-analysis
study, there are studies such as Tarim's (2003) cooperative learning, Ozdemirli's (2011) cooperative learning,
Demir's (2013) computer-assisted teaching, Topan's (2013) student-centered learning and Celik's (2013)
alternative teaching methods in the field of mathematics education. Besides, there are meta-analysis studies
(Cantiirk Glinhan, Topuz ve Bedir, 2019; Kis ve Demir, 2015; Saracoglu, 2016; Sad, Ozer, Tabuk, 2019). on the
relationship between students' attitude towards mathematics and mathematics achievement. In this study, it is

aimed to reach more current data by examining postgraduate theses.

According to the findings of this research; it is sought to contribute to researchers and future research, teachers,
and the field. In addition, since the meta-analysis method is used in a limited number of studies in our country,

it is expected to guide the researchers who will conduct meta-analysis studies in the future.
The Purpose of the Research

In this study, previously published postgraduate studies on the effect of middle school students' attitudes
towards mathematics courses on academic achievement were examined. The statistical data of the studies were
obtained by the meta-analysis method and it was aimed to reach a general result on the combined effect size.
Accordingly, the problem statement of the research was determined as "Does middle school students' attitudes
towards mathematics lesson have a positive effect on academic achievement?" and the level of the effect, in
studies, was analyzed according to the gender, the publication type, the grade level and the duration of

application.
METHOD

In the scope of the research, the meta-analysis technique, one of the literature scanning methods, was used. In
such studies, the results of the investigations that were done independently of one another were combined and
the results were validated (Abramson, 1994). The effect size value was used in standardizing the results of

independent studies (Mertens, 2010). Effect size value expresses the size of the relationship between the two
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variables (Ellis, 2010). This value enables independent study results to be standardized and evaluated based on

the same criteria.
Collection of Data

The data sources of the research consist of the theses published in Turkey in order to reach postgraduate studies
examining the attitudes of middle school students towards the mathematics lesson. In order to reach the studies
to be included in the meta-analysis, the publications that were available in the database of the National Thesis
Center of the Council of Higher Education (YOK) were scanned. The database was scanned by writing the
keywords "mathematics attitude", "middle school students and mathematics", "mathematics research",

"mathematics achievement" and "mathematics education".

The process of collecting research data was started on 20 November 2020 and was completed on 20 January
2021. Firstly, 62 of the 1065 studies reached as a result of the research were determined by considering the

following criteria within the scope of meta-analysis.

1) The studies published between 2010-2020 were taken into consideration.

2) Studies should be accessible in the database of YOK.

3) Studies should be in Turkish or English.

4) The study should be at the secondary school level.

5) The study should report the students' attitudes towards mathematics lessons.

6) The study should be a master's or doctorate thesis.

7) Experimental design with pretest-posttest control groups should be used in the studies.

8) The required statistical values (such as arithmetic mean, standard deviation, number of samples)

should be given in order to calculate the effect sizes in the studies.

A study pool was created with a total of 62 types of research, 6 of which were doctorate and 56 were master by
examining the studies gathered from the scanning. The studies in the study pool were examined in terms of their
content within the framework of the above criteria. As a result of the analysis, 13 studies that did not have
appropriate data for the research were de-scoped and 49 studies were involved in the meta-analysis. However,
as five researchers used more than one mathematics course attitude test in the same study, the effect size values
were calculated separately for the tests in these studies. In such studies, the letters a, b, c are written next to the
author's surname and year of study. The research group consists of 56 studies. Descriptive data regarding the

literature review is presented in Table 1.
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Table 1. Descriptive data regarding the study

Frequency (f) Percentage (%)
Master’s degree 52 92.86
Type of the study Doctorate 4 7.14
Female 37 66.07
Gender Male 19 33.93
5th grade 6 10.72
6th grade 22 39.28
Class level 7th grade 15 26.78
8th grade 13 23.22
1-3 weeks 12 21.43
Duration of the study 4-6 weeks 22 39.28
7-9 weeks 18 32.15
10 weeks and over 4 7.14
Total 56 100

When Table 1 was examined, it was seen that 52 of the studies in the research group were master's and 4 of
them were doctoral theses. In terms of researcher gender, 37 researchers were female and 19 researchers were
male. When the studies were categorized as grade level, it was determined that the most studies were 22 at the
6th grade level, there were 15 at the 7th grade and 13 at the 8th grade level and the least number of studies was
6 at the 5th grade level. When it was evaluated in regards to application time, it was seen that the number of
studies with an application period of 4-6 weeks (22 studies) was the most, and the number of studies with an

application period of 10 weeks and more (4 studies) was the least.

Data Coding

A coding form consisting of three parts was created for the analysis of all studies involved in the meta-analysis in
this study. In the first part, the author's surname, publication year, and publication type information were coded
as descriptive information about the studies. In the second part, the pre-test and post-test sample sizes, mean
and standard deviation values of the control and experimental groups, respectively, were coded in order to
calculate the meta-analytical effect sizes. In the third part, the data of the moderator variables were coded.
Moderator variables are coded and the data are determined by the researchers so as to explain the heterogeneity
of the effect sizes in the meta-analysis study (Card, 2012). These variables were determined as publication type,
gender, applied class level, and duration of the study. Microsoft Excel 2010 program was used to transfer the

data filled in the coding form to the electronic environment.

Validity and Reliability of the Study

The data of the studies included in the scope of the research were coded by numbering into a Microsoft Excel
file. In order to ensure data reliability within the scope of the research, the coding process was carried out by the
first coder who has a doctorate in the field of education programs and teaching, and the second coder, who is
an expert in education programs and education. After the coding process was completed, the harmony between
the coders was evaluated and the reliability calculation was found 94% by using the formula Miles and Huberman

(1994) (agreement / (agreement + disagreement) x 100). Validity in a meta-analysis study is proportional to the
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validity of the works included in the study (Petitti, 2000). In this context, the validity findings of the works
included in the study were examined and the validity of the studies was ensured. Besides, studies using
inappropriate data and inappropriate research methods were not included in the meta-analysis and this

contributed to increasing their validity (Basol & Johanson, 2009).

Data Analysis

The data analysis process in the study consists of the calculation of the effect size, the control of publication bias,
the heterogeneity test, and the calculation of the combined effect size. The data were analyzed with the
Comprehensive Meta-Analysis (CMA Version 3- Demo Version) program. In the meta-analysis method, the effect
size is an analysis that shows the size and sensitivity of the experimental effect (Thalheimer & Cook, 2002), and
the level of significance was accepted as 0.05. In this meta-analysis study, the "Hedges' g" value was used as the
standardized mean difference effect size indicator since the sample number was below 20 in the groups (Lipsey

& Wilson, 2001).

While examining the publication bias of the study, Rosenthal's safe N statistics and funnel chart were used. On
the other hand, Cohen's (1988) effect size classification was used to interpret the effect sizes obtained as a result
of the analysis. Accordingly, if the effect size based on the averages is between 0.20 and 0.49, it is small; if it is
between 0.50 and 0.79, it is medium; if it is 0.80 and above, it is the large effect size. The effect sizes of individual
studies were found and Q statistics and 12 statistics were used in order to test the heterogeneity. Besides, a forest
plot, which is a visual way to show heterogeneity, was formed. Subgroup analyzes were done using Analog
ANOVA to investigate the source of heterogeneity. While doing subgroup analysis; The effects of the effect size
of 56 studies on the heterogeneity of gender, publication type, duration of the study, and class level were
searched. In the calculation of the overall effect size, the random-effects model, which is assumed to have real
effect one by one, was used. In this model, the source of difference in effect sizes is the differences between
studies as well as sample differences (Cumming, 2012; Field, 2001). In addition, a Meta-Regression analysis was
made to examine whether the moderator variables were effective on the average effect size or not. The

publication year and the sample size of the studies included in the study are presented in Table 2.

Table 2. Studies Included in the Meta-Analysis

Number  Studies Year Class Level Experimental Group Control Group Total
1 Senol 2011 6 24 24 48
2 Oztiirk 2014 6 61 69 130
3 Yildizh 2015 6 22 23 45
4 Morkoyunlu 2017 6 8 8 16
5 Sataf 2010 8 23 23 46
6 Giftgi 2010 6 25 25 50
7 Akdal 2010 6 21 20 41
8 Kanalmaz 2010 8 29 33 62
9 Erkin Kavasoglu 2010 7 37 36 73
10 Marangoz 2010 6 35 35 70
11 Uga 2010 6 78 78 156
12 Gelici 2011 7 37 37 74
13 Yildirim 2011 6 26 30 56
14 Turhan 2011 6 21 19 40
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15 Yildirim Dogru 2012 6 33 31 64
16 Koca 2012 8 15 15 30
17 Simsek 2012 8 29 29 58
18 Dagdelen 2012 7 20 20 40
19 Boztas 2012 8 35 33 68
20 Altin 2012 8 20 20 40
21 Oztiirk 2012 8 26 26 52
22 Sénmez 2012 6 38 36 74
23 Uysal 2013 6 30 30 60
24 Sahiner 2013 6 29 32 61
25 Gulsar 2014 5 27 22 49
26 Ozcelik 2014 6 30 30 60
27 Eker 2014 5 22 20 42
28 Dogan 2014 7 25 25 50
29 Kabuk 2014 5 24 20 44
30 Lagin 2014 8 29 26 55
31 Kasla 2015 8 27 27 54
32 Katipoglu 2016 6 21 21 42
33 Karabork 2016 7 23 24 47
34 Gorgln 2017 7 32 30 62
35 Kayhan Yucel 2017 5 24 28 52
36 Baydogdu 2017 7 49 49 98
37 Cengiz 2017 7 12 12 24
38 Turkmen 2017 5 28 22 50
39 Taskin 2017 6 30 26 56
40 Dinger 2017 7 20 20 40
41 Akkaya 2018 7 20 20 40
42 Uniivar 2019 6 27 27 54
43 Uludag Yilmaz 2019 5 35 34 69
44 Keskinkilig 2019 6 36 29 65
45 Bargin 2019 8 27 23 50
46 Ozkan 2019 7 22 20 42
47 Macun 2019 7 47 68 115
48 irmak 2020 7 38 38 76
49 Kara 2020 8 30 30 60
Total 1427 1423 2850

As seen in Table 2, 49 studies examining the effect of middle school students' attitudes towards mathematics
courses on their academic achievement were included in the meta-analysis. Considering the findings of the
research; the sample number of the experimental group is 1427 (50.07%), the sample number of the control
group is 1423 (49.93%) people, and it includes 2850 people in total. When the studies are analyzed by years, it is
seen that there are 8 studies between 2017 and 2012, 7 between 2019, 2014 and 2010, 4 between 2011, 2
between 2013, and between 2015-2016, and 1 study between 2020 and 2018. When the studies are examined
according to grade level, there are 6 studies in the fifth, 19 studies in the sixth, 13 studies in the seventh, and 11

studies in the eighth grade.

RESULTS

As a result of the literature review conducted in the meta-analysis study, 56 research findings that comply with
the research criteria and contain sufficient statistical data were included in the study and the effect sizes of all

studies were calculated. As there are studies with sample numbers below 20, "Hedges' g" values were used when
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calculating the effect sizes. Within the scope of the meta-analysis findings of the studies in the study, the values

of heterogeneity test, publication bias, effect sizes were presented in Table 3.

Table 3. Heterogeneity and Average Effect Size Table of Middle School Students' Mathematics Attitude

95% ClI Test of Mean Test of heterogeneity
Model k ES Lower Upper z p Q 12 P
Fixed 56 0.649 0.599 0.699 25.389 .000  409.396 86.556 .000
Random 56 0.728 0.590 0.867 10.318 .000

*p<.05

When Table 3 is analyzed, it is seen that the heterogeneity test is significant (Qmodel = 409.396; df (Q) =55; p =
.000). Besides, the fixed model effect size was 0.649, the random model effect size was 0.728, and it was
determined to be significant (p = .00 <0.05). According to Cohen (1988), the random effect size is a "medium-
level" effect value. The 12 value above 75% which gives another information about the heterogeneity status
(Higgins & Thompson, 2002) is an indicator of high heterogeneity. It can be interpreted that there is a high level
of heterogeneity by finding 12 = 86.566 in the study. The forest chart and uncombined effect size values regarding

the effect size of the studies were calculated according to the random effects model and presented in Figure 1.

Model Study name Statistics for each study Hedges's g and 95% Cl
Hedges's g Slzﬂg?'d Variance | Lower limit | Upper limit | ZValue pValue -1,00 -0,50 0,00 050 1,00

Senal, 2011 0,045 0,203 0,041 -0,352 0,442 0,223 0,824 —
{atiirk, 2014 1,258 0136 0,018 0,992 1,524 9,276 0,000
Yildizh, 2015 1.452 0,235 0,055 0,930 1913 6,167 0,000
Morkoyunlu, 2017 1,781 0410 0,168 0977 2585 4,341 0,000
Sataf, 2010 0878 0217 0,047 0,453 1,302 4,051 0,000
Ciftgi, 2010 1,195 0,216 0,047 0,772 1617 5538 0,000 —
Akdal, 2010 0,945 0231 0,053 0,432 1,397 4091 0,000
Kanalmaz, 2010 0,496 0182 0,033 0,140 0852 2,733 0,006 —_— T
Erkin Kavasoglu, 2010 0,524 0,168 0,028 0,196 0,853 3130 0,002 —_—
Marangoz, 2010 0,879 0176 0,031 0,534 1,225 4,993 0,000 —
Uga, 2010 0537 0115 0,013 0312 0,762 4670 0,000 —_—
Gelici, 2011 0,09 0,164 0,027 0,225 0416 0,585 0,559 —_—t
Yildinm, 2011 0,776 0,195 0,038 0,394 1,159 3978 0,000
Turhan, 2011 0,296 0,223 0,050 0141 0,733 1,328 0,184
Yildinm Dogru, 2012 1,257 0,193 0,037 0,880 1635 6,530 0,000 —
Koca, 2012 0,035 0,255 0,085 -0,464 0,535 0139 0,889
Simgek, 2012 0,544 0,188 0,035 0176 0912 2,894 0,004 —_—t
Dagdelen, 2012 0,843 0231 0,054 0,396 1,303 3670 0,000
Boztag, 2012 0,712 0,176 0,031 0,367 1,057 4,046 0,000
Altn, 2012 0,276 0,223 0,050 -0,160 0712 1,240 0,215
{atiirk, 2012 0671 0,200 0,040 0,278 1,063 3,351 0,001
Sdnmez, 2012 0,921 0172 0,030 0,584 1,258 5,350 0,000 —
Uysal, 2013 0,423 0183 0,034 0,064 0,783 2,308 0,021 —_—
Sahiner, 2013 0532 0183 0,034 0173 0,891 2902 0,004 —_—
Giilsar, 2014 0514 0,205 0,042 0113 0916 251 0,012 R
{zgelik, 2014 0,969 0,192 0,037 0593 1,345 5,051 0,000 E—
Eker, 2014 0587 0221 0,049 0153 1,020 2654 0,008
Dogan, 2014 0,793 0,208 0,043 0,388 1197 3844 0,000
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Kabuk, 2014 0130 0213 0,045 -0.227 0,607 0892 0372

Lagin, 2014 0718 0136 0,038 0,334 1,102 3,668 0,000

Kiislii, 2015 5,244 0,405 0164 4,451 6,038 12,956 0,000

Katipoglu, 2016 1.842 0,253 0,067 1335 2,343 7120 0,000

Karabork, 2016 0812 0213 0,045 0,334 1,223 38N 0,000

Gargiin, 2017 a 1223 0195 0,038 0,841 1,605 6,280 0,000 —

Garguin, 2017 b 0763 0185 0,034 0,400 1,126 4122 0,000

Kayhan Yiicel, 2017 1.412 0218 0,048 0,934 1841 6.466 0,000

Baydogdu, 2017 0,207 0143 0,020 -0,072 0,487 1,454 0146

Cengiz, 2017 0106 0,234 0,081 -0.451 0,663 0374 0,708

Tiitkmen, 2017 0133 0,200 0,040 -0.259 0525 0,664 0507

Tagkin, 2017 0,725 0,194 0,038 0,345 1,106 3733 0,000

Dinger, 2017 0m 0,228 0,052 0,264 1,153 EARK] 0,002

Akkaya, 2018 0,430 0,225 0,051 0,050 0931 218 0,023

Uniivar, 2019 a 1.430 0214 0,046 1,003 1,850 6,668 0,000

Uniivar, 2019 b 1.446 0215 0,046 1,025 1,868 6,723 0,000

Uniivar, 2019 ¢ AR 0191 0,037 -0.264 0.486 0582 0.561

Uniivar, 2019 d 1,065 0,204 0,042 0,665 1,466 5212 0,000 —

Uludag Yilmaz, 2013 0,000 0163 0,023 -0.332 0332 0,000 1,000 S

Keskinkilig, 2013 0563 0179 0,032 0213 0914 3143 0,002 e s —

Bargin, 2019 3 0,01 0193 0,040 -0.379 0,402 0,057 0,955 e

Bargin, 2019 b 0,256 0,200 0,040 0136 0648 1,282 0,200

fzkan, 2019 0147 0217 0,047 -0.278 0571 0676 0493

Macun, 2019 a 0,044 0134 008 0,218 0,306 033 0,740 —_—t

Macun, 2019 b 0313 0134 008 0,050 0577 2,330 0,020 T

imak, 2020 0527 0164 0,027 0,205 0,843 3207 0.0 s La—

Kara, 2020 a 0,832 0183 0,036 0,461 1,203 4,397 0,000

Kara, 2020 b 1153 0196 0,038 0769 1537 5,880 0,000 —
Random 0,728 0,071 0,005 0,530 0,867 10,318 0,000 —r

Figure 1. Uncombined effect sizes and forest chart of studies according to random effects model

In Figure 1, Hedges's g values and distributions of the effect sizes of the studies were given according to the
random-effects model. The part shown with black vertical lines opposite the studies in the forest graph in the
meta-analysis study indicates the effect size of the relevant work in the study. The horizontal lines around it show
that the effect size of that study is in the 95% confidence interval. In the forest graph given in Figure 1, whereas
Cengiz's (2017) work has the widest confidence interval, Uniivar's (2018) study has the smallest confidence

interval.

When the studies are examined in Figure 1, it is seen that the lowest effect size (Hedges's g = 0.000) is in the

study of Uludag Yilmaz (2019) and the highest effect size (Hedges's g = 5.205) is in the study of Kiislii (2015).

While 32 studies (57.14%) had effect sizes below the average effect size, it was observed that 24 studies (42.86%)
had a value above the average effect size of the study. A funnel plot was created to get information about the
bias of the research sample. The funnel plot allows interpreting the size of the study and the effect size visually

given in Figure 2.
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Figure 2. Funnel Plot of the Effect Size

When the funnel diagram in Figure 2 was examined, it was seen that 18 studies were out of axis and did not
contribute to the effect size in the study. On the other hand, it was determined that most of the studies were at
a level that contributed to the effect size. Besides, the funnel plot is asymmetrical states the bias of the study
sample. As there is not much asymmetry in the figure, it can be said that the study is not biased. Rosenthal's safe
N test and Orwin N value, which is the other way of determining the study bias, were calculated. Accordingly,

Rosenthal's safe N test results are given in Table 4.

Table 4. Classic fail-safe N

items Value
Z value for observed studies 18.796
p value for observed studies 0.000
Alpha 0.050
Tails 2
Z for alpha 1.959
Number of observed studies 56
Number of missing studies that would bring p value to > alpha 5.095
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When Table 4 is examined, it is understood that 5095 studies should be added to 56 studies included in the
analysis in order to refute the effect size reached by the meta-analysis study. 5095 studies are quite higher than
290 studies (5k + 10). Besides, according to the Orwin N value results, the number of studies that could reduce
the 0.728 effect size to the level of 0.01 was determined to be 3554. 56 studies included in the meta-analysis are
the numbers that meet the criteria determined from domestic postgraduate theses. It is possible to say that

there is no publication bias because it is very difficult to reach 3554 studies.

Moderator variables were determined and subgroup analyzes explain the reasons underlying the differences in
effect sizes and the reached heterogeneity in the studies included in the meta-analysis. Findings regarding the

gender variable are presented in Table 5.

Table 5. Meta-Regression Analysis Results Related to Gender Variables

Heterogeneity

Moderator Standart 95% Confidence

Variable K ES Error Variance Interval Q df P
Gender
Female 37 0.647 0.043 0.002 [0.562; 0.733] 409.394 37 .00
67.854 10 .00
Male 19 0.650 0.032 0.001 [0.588; 0.712] Qu=1.551 0=0.213
Total 56
*p>.05

When Table 5 is examined, it is seen that 37 researchers are women and 19 researchers are men in terms of
gender. When the effect sizes of the studies were examined by gender, it was found that the effect size of male
researchers (0.650) was higher than that of female researchers (0.647). Considering the effect sizes between the
groups formed by gender type in the study (Qb = 1.551; p = 0.213> 0.05), it can be said that there is no significant

difference according to gender.

the studies included in the meta-analysis have been published in two different study types as a master's and
doctoral thesis. In order to explain the heterogeneity found, it was included in the moderator analysis because it
was thought that the type of publication could be effective. the findings obtained as a result of the analysis are

given in table 6.

Table 6. Analog Anova Findings of Mathematics Attitude According to the Type of Publication

Heterogeneity

Moderator Standart . 95% Confidence
. K ES Variance
Variable Error Interval Q df p
Type of the study
PhD thesis 4 1.034 0.099 0.010 [0.841; 1.228] 409.396 33 .04
, ' ) 67.854 10
Master’s thesis 52 0.621 0.026 0.001 [0.569; 0.673] Qu=1.149 0=0.284 .00
Total 56
*p>.05

When Table 6 is examined, it is seen that 4 studies are at the level of the doctoral thesis and 52 studies are at

the level of master’s thesis. When the effect sizes of the studies are examined according to the publication type,
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it has been determined that the effect size of the doctoral theses (1.034) is more than the master theses (0.621).
When the effect sizes between the groups formed according to the type of publication of the studies were

examined (Qb = 1.149; p = 0.284> 0.05), it was determined that there were no significant differences.

The studies included in the meta-analysis were applied to fifth, sixth, seventh, and eighth-grade students at the
secondary school level. It was included in the moderator analysis to explain the variability discovered since it was
anticipated that the applicable class level could be effective. The findings obtained as a result of the analysis are

given in Table 7.

Table 7. Analog Anova Findings of Mathematics Attitude According to Grade Level’s

Heterogeneity

Moderator Standart 95% Confidence

Variable K ES Error Variance Interval Q df P
Grade Level’s
5th grade 6 0.417 0.082 0.007 [0.255; 0.579] 30.807 5 .00
6th grade 22 0.850 0.040 0.002 [0.771; 0.929] 115.184 21 .00
7th grade 15 0.446 0.046 0.002 [0.355; 0.537] 50.226 14 .00
161.463 12 .00
8th grade 13 0.665 0.057 0.003 [0.554; 0.777] Qs=11.293 0=0.010
Total 56
*p<.05

According to Table 7, 6 studies at the fifth, 22 studies at the sixth, 15 studies at the seventh, and 13 studies at
the eighth-grade level were conducted. The highest effect size (0.850) is at the sixth-grade level and the lowest
effect size (0.417) is at the fifth grade. When the effect sizes between the groups formed according to the class
level of the studies are examined (Qb = 11.293; p = 0.010 <0.05), it can be said that a significant difference has
occurred. When the effect sizes calculated in the studies included in the meta-analysis are compared, the positive
relationship between the students' attitude towards mathematics and their mathematics achievement affects

sixth-grade students more than the students at the other grade level in secondary school.

The studies included in the meta-analysis were analyzed in terms of application time. In order to explain the
heterogeneity found, it was included in the moderator analysis because it was thought that the implementation

period could be effective. Findings regarding the analysis result are given in Table 8.

Table 1. Analog Anova Findings of Mathematics Attitude According to the Application Period

Heterogeneity

Modfzrator K ES Standart Variance 95% Confidence Q Df p
Variable Error Interval
Application Period
1-3 weeks 12 0.435 0.097 0.009 [0.245; 0.625] 32.823 11 .01
4-6 weeks 22 0.958 0.137 0.019 [0.689; 1.228] 236.044 21 .00
7-9 weeks 18 0.695 0.105 0.002 [0.489; 0.900] 89.330 17 .00
More than 9 weeks 4 0.602 0.317 0.011 [-0.019; 1.223] 26.742 3 .00
Q,=10.159 p=0.017
Total 56
*p<.05

1788



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 6, Issue: 16, 2021

According to Table 8, 12 studies for 1-3 weeks, 22 studies for 4-6 weeks, 18 studies for 7-9 weeks, and 4 studies
for 10 weeks or more were conducted. The highest effect size was observed in 4-6 weeks (0.958) application time
and the lowest effect size was observed in 1-3 weeks (0.435) application time. Within the scope of the study, it
can be said that the studies made a significant difference in terms of effect sizes between groups (Qb = 10.159;

p = 0.017 <0.05) according to the application time.

As another sub-problem of the study, are the type of publication, gender, duration of application, and class level
effect on the average effect size? To find an answer to this question, a meta-regression analysis was made and

the results are given in Table 9.

Table 92. Meta-Regression Analysis Results Related to Moderator Variables

Modarator B Standart  95% Confidence
Variable Error Interval
Incept 0.639 0.417  [-0.17; 1.46] 0.12
Type of Publication -0.325 0.341 [-0.99; 0.34] 0.34
Gender -0.131 0.169 [-0.46; 0.20] 0.43
Application time: 1-3 week -0.226 0.370 [-0.95; 0.49] 0.54
Application time: 4-6 week 0.398 0319  [0.22;1.02] 021 Qv =8.92 df=3 p=0.030
Application time: 7-9 week 0.191 0.334 [-0.46; 0.84] 0.56
Level: 6. grade 0.416 0.250 [-0.07; 0.90] 0.09
Level: 7. grade 0.063 0.259 [-0.44; 0.57] 0.80 Qb= 8.33 df=3 p=0.039
Level: 8. grade 0.565 0.301 [-0.02; 1.15] 0.06
Q=20.15 df=8 p=.009 R2=.07

*p<.05

In Table 9, B values, standard error, 95% confidence interval, and p values of the constant and moderator
variables are given. When the table was examined, it was determined that the model established to examine
whether the type of publication, gender, duration of the application, and class level have an effect on the average

effect size made a meaningful difference (p = .009 <0.05).

CONCLUSION and DISCUSSION

In this study, it was aimed to examine the effect of middle school students' attitudes towards mathematics
courses on academic achievement. The direction of all 56 effect sizes combined with the meta-analysis method
is positive. When the effect size direction is positive in terms of mathematics lesson success, it shows that the
effect is in favor of the experimental group, whereas the negative effect shows that the effect is in favor of the
control group (Wolf, 1986). It is expected that the number of studies in the positive direction is higher than the
number of studies in the negative direction. Based on this finding, it can be said the result is that the attitude

towards mathematics lessons is in favor of the experimental group.

The random-effects model was used to calculate the effect size since it was determined that the research has a
heterogeneous structure as a result of the test. Accordingly, it was seen that the effect size of the meta-analysis
results calculated at the 95% confidence interval in the study was at the level of 0.728. Accordingly, it has been

determined that students' attitude towards mathematics lesson has a "moderate" effect on academic

1789



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 6, Issue: 16, 2021

achievement. In addition, it can be said that the funnel plot shows a symmetrical distribution, there is no
publication bias in the study, and the analysis results obtained are reliable. The findings of the studies conducted
by Cantiirk Giinhan, Topuz and Bedir (2019), Birgin and Demirkan (2017), Sarier (2016), Abali Oztiirk and Sahin
(2015) and Yicel and Kog (2011) in previous years coincide with the results of this study. Considering the results
of the mentioned studies, it can be stated that the positive attitude development of students towards the

mathematics lesson is effective in increasing their mathematics achievement.

In terms of the grade level variable, the moderator analysis was conducted in four categories: fifth, sixth, seventh,
and eighth grade. In the moderator analysis, the effect size was high at the sixth-grade level, the medium level
at the eighth-grade level, and the small level at the fifth and seventh-grade level. This result coincides with the
results of the studies conducted by Abali Oztiirk and Sahin (2015), Birgin and Demirkan (2017), Kesan, Yetisir and
Kaya (2011), Kilig (2011), Regber (2011), Sezgin (2013), Sentlirk (2010), Yetim (2006) and Yiicel and Kog (2011) at
secondary school level. It also coincides with the results of the study conducted by Hacisalihoglu Karadeniz and
Kelleci (2015) at the undergraduate level. It was seen that the studies made a significant difference according to
the effect size between the groups formed according to the class level (p = 0.010 <0.05). When the effect sizes
calculated for the grade level are compared, the positive relationship is significant and higher in sixth-grade

students compared to students in other grades.

In terms of the type of publication variable, the effect size value of doctoral theses from postgraduate studies
has been formed at a higher level than master’s theses. When the doctoral theses are examined, the positive
effect size of the relationship between the attitude of middle school students towards the mathematics lesson
and their achievement in mathematics is consistent with the results of the study of Akay and Boz (2011) and
Yenilmez and Ozabaci (2003). The positive and medium-level effect seen in master's theses coincides with the
results of the studies conducted by Kilig (2011), Sezgin (2013), and Sentiirk (2010). On the other hand, in the
moderator analysis conducted in two categories as doctoral and master theses, the effect size was calculated as
p =0.284 (p> 0.05). Accordingly, it was seen that the common effect size in terms of the publication type variable

did not create a significant difference between the studies.

In terms of gender, it was determined that the effect size of the studies according to the gender has a higher
effect size for male researchers than female researchers. In the meta-analysis evaluation, when the effect sizes
of the studies according to gender were examined (p = 0.213> 0.05), it was found that there was no significant

difference in terms of gender type in the studies.

Considering the average effects in terms of application time, it was determined that the studies have different
effects in four-time classifications. The highest effect size (0.958) of these was found in the application time of
4-6 weeks and the lowest effect size (0.435) was found in the application time of 1-3 weeks. It can be said that
the studies make a significant difference when the effect sizes between the groups are examined in terms of the

duration of the research (p = 0.017 <0.05). This situation does not coincide with the results of the study
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conducted by Ozdemirli (2011). Besides, meta-regression analysis was made so as to examine whether the type
of publication, gender, duration of application, and the class level were effective on the average effect size and

it was determined that the established model made a significant difference (p = 0.009 <0.05).

RECOMMENDATIONS

In this study, the effect of students' attitudes towards mathematics courses on academic achievement was
examined using the meta-analysis method, and it was seen that a positive attitude towards mathematics lessons
was beneficial and effective for the academic success of the student. As a result of this study, it was seen that
there is a significant positive and moderate relationship between attitude towards mathematics and
mathematics achievement. However, in the study conducted by Tabuk (2019) and Sad, Ozer, Kis, and Demir
(2015), it was determined that there was a positive and weak relationship. In this research, postgraduate studies
in Turkey were examined. More comprehensive results can be obtained by scanning international studies and
article studies published in our country. Besides, similar studies can be conducted in terms of study group and
data analysis methods in other studies. Meta-analysis studies can be conducted by examining the relationship

between attitude towards a particular subject of the mathematics course and mathematics achievement.
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ORTAOKUL OGRENCILERININ MATEMATIK DERSi TUTUMU UZERINE YAPILMIS
LISANSUSTU CALISMALAR: META ANALIZ iNCELENMESi

0z

Bu ¢alismanin amaci, ortaokul 6grencilerinin matematik dersi tutumunun akademik basariya etkisi
Uzerine yapilmis nicel g¢alismalarin meta-analizini gergeklestirmektir. Calisma nicel bulgular
sistematik olarak inceleyen meta-analiz yontemiyle yirGtilmustir. Bu kapsamda ortaokul
ogrencilerinin matematik dersi tutumu Gzerine yayinlanmis olan lisansisti tezler, Ulusal Tez
Merkezi (YOKTEZ) veri tabaninda taranmis, kriterlere uygun 49 calismadan 56 arastirma bulgusu
¢alismaya dahil edilmistir. Arastirmada yayin tird, cinsiyet, sinif dizeyi ve uygulama siresi
moderatdr degisken olarak belirlenmistir. Veriler CMA programi kullanilarak analiz edilmistir.
Arastirma sonucunda, o©grencilerin matematik tutumunun rastgele etkiler modeline gore
istatistiksel olarak anlaml ve orta diizeyde etkiye (Hedges’s g = 0.728) sahip oldugu gérulmustir.
Ayrica, meta-analize dahil edilen ¢alismalarda raporlanan etki biyulkliklerinin heterojen dagilim
gosterdigi gdzlemlenmistir (Qmodel = 409.396; df (Q) = 55; p =.000). Yapilan alt grup analizler
ile (Analog ANOVA, Meta-Regresyon) calismalarda raporlanan etki buyukliklerinin heterojen
dagilim sebepleri test edilmistir. Test edilen degiskenlerden sinif diizeyi (Qw=11.293; p = 0.010) ve
uygulama stiresi (Qp = 10.159; p = 0.017) degiskenlerinin istatistiksel olarak anlamh oldugu tespit
edilmistir. Bu arastirmada matematik dersine yoénelik olumlu tutumun 6grencinin akademik
basarisi icin yararli ve etkili oldugu goérilmustir. Ayrica bu ¢alisma sonucunda matematige iliskin
tutum ile matematik basarisi arasinda anlamh pozitif yonli ve orta dizey bir iliski oldugu
gorilmustar.

Anahtar kelimeler: Matematik tutumu, ortaokul 6grencileri, meta-analiz, etki blyGklGgu.
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GiRIS
Egitimin amaci belirli bir siirede insan davranislarinda istendik yonde davranis degisikligi olugturmaktir. Egitim
sirecinde; Ogrencilerin bilissel yoniyle birlikte ayni zamanda degerler ve tutumlarla duyussal agidan da

degisimler meydana gelir. Ogrencilerde matematik dersine iliskin tutum, onlarin matematik alaninda basarili ya

da basarisiz olmasinin temel sebeplerindendir.

Franzoi (2003) tutumu, bireyin bir nesneyi olumlu ya da olumsuz degerlendirmesi seklinde agiklamaktadir. Cogu
egitimci; okullarda basarinin ortaya ¢ikmasinda tutum ve motivasyonun ¢ok 6nemli oldugunu vurgular (Williams,
2005). Uygun strateji, yontem ve teknigin secilmesi, 6grencinin derse karsi ilgisini ve basarisini arttirmakta,
ogrencilerin etkili distinme aliskanhgi edinmesini ve matematige karsi olumlu tutum gelistirmesini saglamaktadir
(Glimiis, 2017). Zan ve Di Martino’ya (2007) gore, matematige yonelik tutum; matematige yonelik olumlu veya
olumsuz egilimi sekillendiren inanclar, duygular ve davranislardir. Aydin (2000) ve Pressley (1995) her ¢ocuga
matematigin degerinin 6gretilmesini vurgulamis ve 6grencilerde matematigi 6grenme yeteneginin olduguna
inandirilmasi gerektigini ifade etmistir. Arastirmalarda, 6grencilerin sinif seviyesi arttikca matematige yonelik

olumlu tutumlarinin azaldigi ve kaygi diizeyinin arttig (Ayan, 2014; Bozkurt, 2012) ortaya ¢ikmaktadir.

Ogrenci tutumunun akademik basari iizerine etkisi arastirmacilar tarafindan deneysel calismalarla tespit
edilmeye calisiimistir. Deneysel ¢alismalarla genellikle deney ve kontrol grubundan elde edilen basari puanlari
karsilastirilir ve tutumun akademik basari tzerine etkisi incelenir. Canakay’a (2006: 299) goére, dislinceye ve
davranisa temel olusturmasi sebebiyle bireyin basariya ulasmasinda olumlu tutum gelistirilmelidir. Matematik
dersi 6grenimi sirecinde Ogrencilerin olumsuz tutumda bulunmasinin, 6grenmeye karsi olumsuz etkisi
disindldigiunde, temel egitim diizeyindeki 6grencilerin olumsuz tutumunun ilerleyen donemlerde devam
etmesi matematik 6gretimini zorlastiracaktir (Baykul 2012; Tasdemir, 2009). Ogrencilerin matematik dersine
karsi olumsuz tutum gdstermesi onlarin yeni kavramlari égrenmesini zorlastirmaktadir (Yenilmez ve Ozabaci
2003). Ayrica 6grencilerde kendine glivenmeme, zeki olmadigini diisiinme ve matematigi anlamayacaklari
kanaati olusur. Derslerde basarili olmanin farkli sebepleri olmasiyla birlikte matematik dersine yénelik olumlu

tutumu olan 6grencilerin bu derste basarili oldugu belirtiimektedir (Yavuz, Demirtasl, Yal¢in ve Dibek, 2017).

Matematik dersine iliskin tutumlarin olumlu olmasi icin 6grenci, 6gretmen, veli, egitim programi, ydontem teknik
gibi farkl etkenler vardir. Bu nedenle Gonen ve Dalkilig’a (2000) gére matematik dersine karsi olumlu tutum
gelistirmek amaciyla 6grenme ortami ilgi ¢cekici bir sekilde diizenlenmelidir. Dersin daha fazla ilgi ¢ekici olmasinda
en uygun yontemlerden biri oyundur ve oyun gocugun kesfetme yetenegini de gelistirir. Diger yandan Tumanov
(2005) oglunun matematigi cok sikici buldugunu, bu nedenle fantastik bir 6yklyle, matematigin bir maceraya
donisebilecegini anlatmistir. Bu 6yki sayesinde oglunun bir kitabin baskahramani olarak zevk aldigini ve oglunun

matematige karsi olumlu tutum gosterdigini belirtmistir.

Alan yazin incelendiginde matematik tutumu ile matematik basarisi arasindaki iliskiyi inceleyen, daha 6nce

yapilmis farkli sinif diizeylerine yénelik bilimsel arastirmalar bulunmaktadir (Abali Oztiirk ve Sahin, 2015; Akay ve
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Boz, 2011; Birgin ve Demirkan, 2017; Hacisalihoglu Karadeniz ve Kelleci, 2015; Kalin, 2010; Kilig, 2011; Recber,
2011; Saracoglu, 2016; Sezgin, 2013; Sentiirk, 2010; Yicel ve Kog, 2011). Yapilan galismalarda matematige iliskin
tutumun matematik basarisi ile iliskili oldugu goriilmektedir. Calismalar incelendiginde matematik basarisi ve
tutum arasinda istatistiksel agidan anlaml olmayan pozitif yonli veya negatif yonlu iligki bulunan galismalar
bulunmaktadir (Caglar, 2010; Tektas, 2010; Yetim, 2006). Diger yandan pozitif yonli ve istatistik olarak anlamli
iliskiler bulgusu olan arastirmalar da vardir (Abali Oztiirk, 2014; Cantiirk Giinhan, Topuz ve Bedir, 2019; Elgi, 2008;
Kalin, 2010; Kutluca, 2017; Hacisalihoglu Karadeniz ve Kaleci, 2015; Saracoglu, 2016; Sezgin, 2013; Tabuk, 2019).
Arastirma sonuglarina bakildiginda matematik dersine yonelik pozitif tutum gelistiriimesi matematik basarisinin

artmasinda 6nemli bir rol oynadigi gérilmustr.

Meta-analiz belirli bir konuda farkli arastirmalarin sonuglarini 6zetleme ve ortak bir yargiya ulasma imkani
sunmaktadir (Chin, 2007). Meta-analiz ¢alismasi olarak matematik egitimi alaninda Tarim’in (2003) kubasik
dgrenme, Ozdemirli’'nin (2011) isbirlikli 6grenme, Demir’in (2013) bilgisayar destekli 6gretim, Topan’in (2013)
Ogrenci merkezli 6grenme ve Celik’in (2013) alternatif 6gretim yontemleri konusunda ¢alismalari bulunmaktadir.
Bunun yaninda, 6grencilerin matematige iliskin tutumu ile matematik basarisi iliskisine yonelik meta-analiz
calismalari bulunmaktadir (Cantiirk Giinhan, Topuz ve Bedir, 2019; Saracoglu, 2016; Sad, Ozer, Kis ve Demir,
2015; Tabuk, 2019). Bu calismada lisansisti tezlerin incelenmesi ile daha giincel verilere ulasiimasi

amaclanmaktadir.

Arastirmada sonucunda elde edilen bulgularin; arastirmacilara ve ileride yapilacak arastirmalara, 6gretmenlere
ve alana katki saglamasi distinilmektedir. Bunun yaninda meta analiz yonteminin tGlkemizde sinirl sayida

¢alismada kullaniimasi nedeniyle meta analiz ¢alismasi yapacak arastirmacilara yol gosterecegi diisiinilmektedir.

Arastirmanin Amaci

Bu arastirmada, ortaokul 6grencilerinin matematik dersine yonelik tutumun akademik basariya etkisi Gzerine
daha 6nce yayinlanmis lisansiisti ¢alismalar incelenmistir. Calismalarin istatistiksel verileri meta-analiz yontemi
ile elde edilecek ve birlestirilmis etki blyUkligu Uzerinden genel bir sonuca ulasilmasi amaglanmistir. Bu
dogrultuda arastirmanin problem ciumlesi; “Ortaokul 6grencilerinin matematik dersine yonelik tutumlarinin
akademik basariya olumlu etkisi var midir?” biciminde belirlenmis ve etki dizeyi, ¢alismalarda; cinsiyet, yayin

tard, sinif diizeyi ve uygulama siiresine gore incelenmistir.
YONTEM

Arastirma kapsaminda literatlir tarama yontemlerinden biri olan meta-analiz teknigi kullanilmistir. Bu tilr
arastirmalarda birbirinden bagimsiz olarak yapilmis ¢alismalarin bulgularini birlestirilir ve sonuglarin gegerliligi
saglanir (Abramson, 1994). Bagimsiz ¢alisma sonuglarinin standart hale getirilmesinde etki blyiklGgu degeri
kullanilir (Mertens, 2010). Etki buyukligu degeri iki degisken arasindaki iliskinin blyukligini ifade eder (Ellis,
2010). Bu deger bagimsiz ¢alisma sonuglarinin standart hale getirilerek ayni dlgitlere dayali degerlendirilmesini

saglar.
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Verilerin Toplanmasi

Arastirmanin veri kaynaklari ortaokul 6grencilerinin matematik dersine yonelik tutumunu inceleyen lisansisti
¢alismalara ulasabilmek amaciyla Tiirkiye’de yapilmis olan tezlerden olusmaktadir. Meta-analize dahil edilecek
calismalara ulasabilmek igin Yiiksek Ogretim Kurulu (YOK) Ulusal Tez Merkezi veri tabaninda ulasilabilen yayinlar

taranmistir. Veri tabaninda “matematik tutumu”, “ortaokul 6grencileri ve matematik”, “matematik arastirmasi”,

“matematik basarisi” ve “matematik egitimi” anahtar kelimeleri yazilarak tarama yapilmistir.

Arastirma verilerini toplama stireci 20 Kasim 2020 tarihinde baslamis ve 20 Ocak 2021 tarihinde tamamlanmustir.
Arastirma sonucunda ulasilan 1065 g¢alismadan o6ncelikle 62 tanesi meta-analiz kapsaminda asagida belirtilen
kriterler g6z 6niinde bulundurularak belirlenmistir.

1) Calismalarin 2010-2020 yillari arasinda yapilmis olmalidir.

2) Calismalarin YOK veri tabaninda erisime agik olmalidir.

3) Tiirkge veya ingilizce dilinde galisma olmalidir.

4) Galisma ortaokul diizeyinde olmalidir.

5) Calisma, 6grencilerin matematik dersine karsi tutumunu raporlamis olmahdir.

6) Calisma yiiksek lisans veya doktora tezi olmalidir.

7) Calismalarda 6n test — son test kontrol gruplu deneysel desen kullaniimis olmalidir.

8) Calismalarda etki biyukliklerinin hesaplanabilmesi icin gerekli istatistiki degerler (aritmetik ortalama,

standart sapma, 6rneklem sayisi gibi) verilmelidir

Yapilan tarama neticesinde erisilen calismalar incelenerek 6’s1 doktora ve 56’s1 yiiksek lisans olmak {izere toplam
62 arastirma ile ¢alisma havuzu olusturulmustur. Calisma havuzunda bulunan galismalar yukaridaki olgitler
cercevesinde igerikleri bakimindan incelenmistir. inceleme sonucunda arastirma igin uygun verileri bulunmayan
13 calisma kapsam disi birakilmis ve 49 calisma meta-analize dahil edilmistir. Ancak bes arastirmaci ayni
¢alismada birden fazla matematik dersi tutum testi kullandig igin bu calismalarda testler igin ayri ayri etki
blyiklagi degeri hesaplanmistir. Bu tir calismalarda yazarin soyadi ve calisma yilinin yanina a, b, c harfleri
yazilmistir. Arastirma grubu 56 c¢alismadan olusmaktadir. Yapilan literatiir taramasina iliskin betimsel veriler
Tablo 1’de sunulmustur.

Tablo 1. Calismaya iliskin Betimsel Veriler

Frekans (f) Yiizde (%)

Calismanin Tar Yiiksek Lisans 52 92.86
Doktora 4 7.14

Cinsiyet Kadin 37 66.07
Erkek 19 33.93

5. Sinif 6 10.72

. 6. Sinif 22 39.28

Sinif Duzeyi 7. Sinif 15 26.78
8. Sinif 13 23.22

1-3 Hafta 12 21.43

Uygulama Siiresi 4-6 Hafta 22 39.28
7-9 Hafta 18 32.15

10 Hafta ve lzeri 4 7.14

Toplam 56 100
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Tablo 1 incelendiginde arastirma grubunda yer alan ¢alismalardan 52 tanesinin yliksek lisans, 4 tanesinin doktora
tezi oldugu gorilmustir. Arastirmaci cinsiyeti agisindan 37 arastirmacinin kadin, 19 tanesinin erkek oldugu tespit
edilmistir. Yapilan arastirmalar sinif dlizeyi olarak tasnif edildiginde en ¢ok g¢alismanin 6. Sinif seviyesinde (22
adet) oldugu, daha sonra sirasiyla 7. Sinif (15 adet) ve 8. Sinif seviyesinde (13 adet) oldugu, en az galismanin ise
5. Sinif seviyesinde (6 adet) oldugu belirlenmistir. Uygulama siiresi agisindan degerlendirildiginde 4-6 hafta
uygulama siresi olan (22 adet) ¢alismalarin en fazla sayida oldugu, 10 hafta ve lizeri uygulama siiresi olan

calismalarin (4 adet) ise en az sayida oldugu gorilmustar.
Verilerin Kodlanmasi

Bu arastirmada meta-analize dahil edilen tim calismalarin analizi i¢in G¢ bolimden olusan kodlama formu
olusturulmustur. ilk bdliimde calismalara ait betimleyici bilgiler olarak yazarin soyadi, yayin yili ve yayin tiri
bilgileri kodlanmistir. ikinci kisimda, meta analitik etki biyukliklerinin hesaplanabilmesi icin kontrol ve deney
grubunun sirasiyla 6n test ve son test 6rneklem biylklGga, ortalama ve standart sapma degerleri kodlanmistir.
Ugiincii bélimde ise moderatér degiskenlere ait veriler kodlanmistir. Moderatér degiskenler, bir meta-analiz
calismasinda etki buyukliklerindeki heterojenlik durumunu agiklayabilmek igin arastirmacilar tarafindan
belirlenen kodlanmis verilerdir (Card, 2012). Bu degiskenler yayin tiri, cinsiyet, uygulanan sinif dizeyi ve
uygulama siresi olarak belirlenmistir. Kodlama formuna doldurulan verilerin elektronik ortama aktarilmasinda

ise Microsoft Excel 2010 programi kullaniimistir.

Arastirmanin Gegerlik ve Giivenirligi

Arastirma kapsamina dahil edilen ¢alismalara ait veriler bir Microsoft Excel doyasina numaralandirilarak
kodlanmistir. Arastirma kapsaminda veri glvenirligini saglamak amaciyla kodlama islemi egitim programlari ve
Ogretimi alaninda doktora yapan birinci kodlayici ve egitim programlari ve 6gretim alan uzmani olan ikinci
kodlayici tarafindan yapilmistir. Kodlama islemi tamamlandiktan sonra kodlayicilar arasindaki uyum
degerlendirilmis ve Miles ve Huberman (1994) (gériis birligi / (gériis birligi + gériis ayriligi) x 100) formali
kullanilarak yapilan giivenirlik hesaplamasi sonucu %94 givenirlik bulunmustur. Meta-analiz ¢alismasinda
gegerlik, arastirmaya dahil edilen galismalarin gegerligi ile orantiidir (Petitti, 2000). Bu baglamda, arastirmaya
dahil edilen ¢alismalarin gecerlik bulgulari incelenerek, gecerliklerin saglandigindan emin olunmustur. Bunun
yaninda uygun olmayan veriler ve uygun olmayan arastirma yontemi kullanilan ¢alismalar meta-analize dahil

edilmeyerek gegerligini artirmaya katkida bulunulmustur (Basol ve Johanson, 2009).
Verilerin Analizi

Arastirmada veri analiz sireci, etki blyiiklGgliniin hesaplanmasi, yayin yanliliginin kontroli, heterojenlik testi ve
birlestirilmis etki blylklGginin hesaplanmasindan olugsmaktadir. Veriler Comprehensive Meta Analysis (CMA

Version 3- Demo Siirim) programi ile analiz edilmistir.
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Meta-analiz yonteminde etki blylkligl, deneysel etkinin boyutunu ve hassashgini gosteren bir analizdir
(Thalheimer ve Cook, 2002) ve anlamlilik diizeyi 0.05 olarak kabul edilmistir. Bu meta-analiz arastirmasinda
standartlastirilmis ortalama farki etki blylUklGgl gostergesi olarak érneklem sayisi gruplarda 20’nin altinda

oldugu icin ‘Hedges’s g’ degeri kullanilmistir (Lipsey ve Wilson, 2001).

Arastirmanin yayin yanliligi incelenirken Rosenthal’in giivenli N istatistigi ve huni grafigi kullanilmistir. Ote yandan
analizler sonucunda ulasilan etki biyikliklerinin yorumlanmasinda Cohen (1988) etki blyuklagu siniflandirmasi
kullanilmistir. Buna gore, ortalamalara dayali etki blylkligi 0.20 ile 0.49 arasinda ise kigiik; 0.50 ile 0.79
arasinda ise orta; 0.80 ve Uzeri ise genis etki bayukltgudar. Bireysel ¢alismalarin etki biytklikleri bulunmus ve
heterojenlik durumunun test edilmesi i¢in Q istatistigi ve 12 istatistigi kullanilmistir. Ayrica heterojenligi
gostermenin gorsel yolu olan orman grafigi olusturulmustur. Heterojenligin kaynagini arastirmak icin Analog
ANOVA kullanilarak alt grup analizleri yapilmistir. Alt grup analizleri yapilirken; cinsiyet, yayin tir{, uygulama
suresi ve sinif dizeyinde 56 calismanin etki biylkliguniin heterojenlige etkileri arastinimistir. Genel etki
blylklGgiinin hesaplanmasinda galismalarin ayri ayri gercek etkiye sahip oldugu varsayilan rastgele etkiler
modeli kullanilmistir. Bu modelde, etki buyukliklerindeki farklilik kaynagi, érneklem farkliliklarinin yaninda
calismalar arasi farkliliklardir (Cumming, 2012; Field, 2001). Bunun yaninda, moderator degiskenlerin ortalama
etki bayikluginin Gzerinde etkili olup olmadigini incelemek igcin Meta-Regresyon analizi yapilmistir. Arastirma

kapsamina alinan galismalarin yayin yili ve 6rneklem buyukligi Tablo 2’de sunulmustur.

Tablo 2. Meta-Analize Dahil Edilen Calismalar

No Calisma Yil Sinif Diizeyi Deney Grubu Kontrol Grubu Toplam
1 Senol 2011 6 24 24 48
2 Oztirk 2014 6 61 69 130
3 Yildizli 2015 6 22 23 45
4 Morkoyunlu 2017 6 8 8 16
5 Sataf 2010 8 23 23 46
6 Ciftgi 2010 6 25 25 50
7 Akdal 2010 6 21 20 41
8 Kanalmaz 2010 8 29 33 62
9 Erkin Kavasoglu 2010 7 37 36 73
10 Marangoz 2010 6 35 35 70
11 Uga 2010 6 78 78 156
12 Gelici 2011 7 37 37 74
13 Yildirm 2011 6 26 30 56
14 Turhan 2011 6 21 19 40
15 Yildirim Dogru 2012 6 33 31 64
16 Koca 2012 8 15 15 30
17 Simsek 2012 8 29 29 58
18 Dagdelen 2012 7 20 20 40
19 Boztas 2012 8 35 33 68
20 Altin 2012 8 20 20 40
21 Oztirk 2012 8 26 26 52
22 Sénmez 2012 6 38 36 74
23 Uysal 2013 6 30 30 60
24 Sahiner 2013 6 29 32 61
25 Gllsar 2014 5 27 22 49
26 Ozgelik 2014 6 30 30 60
27 Eker 2014 5 22 20 42
28 Dogan 2014 7 25 25 50
29 Kabuk 2014 5 24 20 44
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30 Lagin 2014 8 29 26 55
31 Kislu 2015 8 27 27 54
32 Katipoglu 2016 6 21 21 42
33 Karabork 2016 7 23 24 47
34 Gorglin 2017 7 32 30 62
35 Kayhan Ycel 2017 5 24 28 52
36 Baydogdu 2017 7 49 49 98
37 Cengiz 2017 7 12 12 24
38 Turkmen 2017 5 28 22 50
39 Taskin 2017 6 30 26 56
40 Dinger 2017 7 20 20 40
41 Akkaya 2018 7 20 20 40
42 Uniivar 2019 6 27 27 54
43 Uludag Yilmaz 2019 5 35 34 69
a4 Keskinkilig 2019 6 36 29 65
45 Bargin 2019 8 27 23 50
46 Ozkan 2019 7 22 20 42
47 Macun 2019 7 47 68 115
48 irmak 2019 7 38 38 76
49 Kara 2020 8 30 30 60
Toplam 1427 1423 2850

Tablo 2’de gorildugi Gizere ortaokul 6grencilerinin matematik dersine yonelik tutumlarinin akademik basarisi
Uzerine etkiyi inceleyen 49 calisma meta-analize dahil edilmistir. Arastirma kapsamina alinan c¢alismalara
bakildiginda; deney grubu 6rneklem sayisi 1427 (%50.07), kontrol grubu 6rneklem sayisi 1423 (%49.93) kisiden
olusmakta ve toplam 2850 kisiyi kapsamaktadir. Calismalar yillara gére analiz edildiginde 2017 ve 2012 yillarinda
8, 2019, 2014 ve 2010 yillarinda 7, 2011 yihnda 4, 2013, 2015 ve 2016 yillarinda 2’ser, 2020 ve 2018 yilinda ise 1
¢alismanin yer aldigi gorilmektedir. Arastirmalar sinif diizeyine goére incelendiginde besinci sinifta 6, altinci sinifta

19, yedinci sinifta 13 ve sekizinci sinifta 11 ¢alisma yer almaktadir.
BULGULAR

Meta-analiz galismasinda yapilan literatlir taramasi sonucunda arastirma kriterlerine uyan ve yeterli istatistiksel
verileri iceren 56 arastirma bulgusu arastirmaya dahil edilmis ve tiim calismalarin etki biytkligi hesaplanmistir.
Orneklem sayisi 20’nin altinda olan calismalar olmasi sebebiyle etki biyiikligii hesaplanirken ‘Hedges’s g’
degerleri kullaniimistir. Arastirmada galismalarin meta-analiz bulgulari kapsaminda heterojenlik testi, yayin

yanlihigi, etki bayakligine ait degerler Tablo 3’te sunulmustur.

Tablo 3. Ortaokul Ogrencilerinin Matematik Tutumuna iliskin Heterojenlik ve Ortalama Etki Biiyiikliigii Tablosu

% 95 Giiven Arahig Null Testi Heterojenlik
Ortalama Etki Alt . )

Model N Biiytikligi Siir Ust Sinir z P Q I P
Sabit 56 0.649 0.599 0.699 25.389 .000 409.396 86.556 .000*
Rastgele 56 0.728 0.590 0.867 10.318 .000

*p<.05

Tablo 3 incelendiginde heterojenlik testinin anlamli oldugu goriilmektedir (Qmodel = 409.396; df(Q) = 55; p =
.000). Bunun yaninda sabit model etki blylkligli 0.649 degerinde, rastgele model etki biyuklagu 0.728
degerinde ve anlamh oldugu (p = .00 < 0.05) tespit edilmistir. Cohen’e (1988) gore rastgele etki buyiklugi “orta

diizey” bir etki degeridir. Heterojenlik durumu ile ilgili diger bir bilgi veren 12 degerinin %75’in lizerinde olmasi
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yiksek heterojenligin bir gdstergesidir (Higgins ve Thompson, 2002). Arastirmada 12 = 86.566 bulunarak yiiksek
diizeyde heterojenlik oldugu yorumu yapilabilmektedir. Rastgele etkiler modeline gére hesaplanan ¢alismalarin

etki blytklGgline iliskin orman grafigi ve birlestirilmemis etki blyiklugi degerleri Sekil 1'de sunulmustur.

Model Study name Statistics for each study Hedges's g and 95% CI
Hedges's g St:}i?[d Variance | Lower limit | Upper limit | ZValue p¥alue -1,00 050 0,00 050 1,00

Senol, 2011 0,045 0,203 0,041 -0,352 0,442 0,223 0,824 EEm—
{atiitk, 2014 1,258 0,136 0,018 0,992 1,524 9,276 0,000
Yildizh, 2015 1,452 0,235 0,055 0,930 1913 6,167 0,000 ;
Morkoyunlu, 2017 1,761 0410 0,168 0977 2585 4,341 0,000 ]
Sataf, 2010 0,878 0217 0,047 0,453 1,302 4,051 0,000
Ciftgi, 2010 1,195 0,216 0,047 0772 1617 5538 0,000 —
Akdal, 2010 0,945 0231 0,053 0,492 1,397 4,091 0,000
Kanalmaz, 2010 0,496 0,182 0,033 0,140 0,852 2,733 0,006 —_— T
Erkin Kavasoglu, 2010 0524 0,168 0,028 0,196 0,853 3130 0,002 —_—
Marangoz, 2010 0,879 0176 0,031 0534 1,225 4,993 0,000 —]
Uga, 2010 0537 0,115 0,013 0,312 0,762 4670 0,000 —
Gelici, 2011 0,096 0,164 0,027 -0,225 0,418 0,585 0559 —_—
Yildinm, 2011 0,776 0,195 0,038 0,394 1,159 3978 0,000
Tuthan, 2011 0,296 0,223 0,050 0141 0,733 1,328 0,184
Yildnm Dogru, 2012 1,257 0,193 0,037 0,880 1,635 6,530 0,000 —
Koca, 2012 0,035 0,255 0,085 -0,464 0535 0,139 0,889
Simsek, 2012 0,544 0,188 0,035 0176 0912 2,894 0,004 —_—t
Dagdelen, 2012 0,843 0231 0,054 0,396 1,303 3670 0,000
Boztas, 2012 0712 0,176 0,031 0,367 1,057 4,046 0,000
Altin, 2012 0,276 0,223 0,050 -0,160 0,712 1,240 0,215
{atiitk, 2012 0671 0,200 0,040 0,278 1,063 3,351 0,001
Sdnmez, 2012 0,921 0172 0,030 0,584 1,258 5,350 0,000 —
Uysal, 2013 0,423 0183 0,034 0,064 0,783 2,308 0,021 —_—
Sahiner, 2013 0532 0,183 0,034 0173 0,891 2,902 0,004 —_—
Giilsar, 2014 0514 0,205 0,042 0,113 0916 251 0,012 —_—
Ozgelik, 2014 0,969 0,192 0,037 0593 1,345 5,051 0,000 Em—
Eker, 2014 0,587 0,221 0,049 0,153 1,020 2,654 0,008
Dogan, 2014 0,793 0,208 0,043 0,388 1,197 3844 0,000
Kabuk, 2014 0,190 0213 0,045 -0,227 0,607 0,892 0,372
Lagin, 2014 0,718 0,196 0,038 0,334 1,102 3,668 0,000
Kiislii, 2015 5,244 0,405 0,164 4,451 6,038 12,956 0,000
Katipoglu, 2016 1.842 0,259 0,067 1,335 2,349 7120 0,000
Karabork, 2016 0812 0213 0,045 0,394 1,229 38 0,000
Gargiin, 2017 a 1,223 0,195 0,038 0,841 1,605 6,280 0,000 —
Grgiin, 2017 b 0,763 0,185 0,034 0,400 1,126 4122 0,000
Kayhan Yiicel, 2017 1412 0,218 0,048 0,984 1,841 6,466 0,000
Baydogdu, 2017 0,207 0,143 0,020 0,072 0487 1.454 0,146
Cengiz, 2017 0,106 0,284 0,081 -0.451 0,663 0,374 0,708
Tiirkmen, 2017 0,133 0,200 0,040 -0,259 0525 0,664 0507
Taskmin, 2017 0,725 0,194 0,038 0,345 1,106 3733 0,000
Dinger, 2017 0,711 0,228 0,052 0,264 1,159 33 0,002
Akkaya, 2018 0,430 0,225 0,051 0,050 0,931 2181 0,029
Uniivar, 2019 a 1430 0214 0,046 1,009 1,850 6,668 0,000
Uniivar, 2019 b 1,446 0,215 0,046 1,025 1,868 6,729 0,000
Uniivar, 2019 ¢ 0,111 0,191 0,037 -0,264 0,486 0582 0,561
Uniivar, 2019 d 1,065 0,204 0,042 0,665 1,466 5212 0,000 —
Uludag Yilmaz, 2019 0,000 0,163 0,023 0,332 0,332 0,000 1,000 e
Keskinkilig, 2019 0,563 0179 0,032 0213 0914 3149 0,002 —_—t—
Bargin, 2019 3 0,011 0,199 0,040 -0,379 0,402 0,057 0,955 R
Bargin, 2013 b 0,256 0,200 0,040 -0,136 0,648 1,282 0,200
fzkan, 2019 0,147 0217 0,047 -0,278 0571 0,676 0,499
Macun, 2019 a 0,044 0,134 0,018 0,218 0,308 0,331 0,740 —_—t
Macun, 2019 b 0313 0,134 0,018 0,050 0577 2,330 0,020 —_—
imak, 2020 0527 0,164 0,027 0,205 0,849 3207 0,001 —_—t
Kara, 2020 a 0,832 0,183 0,036 0,461 1,203 4,397 0,000
Kara, 2020 b 1,153 0,196 0,038 0,769 1537 5,880 0,000 —

Random 0,728 0,071 0,005 0,590 0,867 10,318 0,000 —

Sekil 1. Rastgele Etkiler Modeline Goére Calismalarin Birlestirilmemis Etki Bliytklikleri ve Orman Grafigi

Sekil 1’de galismalarin etki biiytkliklerinin rastgele etkiler modeline gére Hedges’s g degerleri ve dagihimlari
verilmistir. Meta-analiz calismasindaki orman grafiginde ¢alismalarin karsisinda siyah dik cizgiler ile gosterilen
kisim ilgili galismanin arastirmadaki etki buyuklGgini belirtir. Etrafindaki yatay cizgiler ise o galismaya ait etki

blyiklGgiinin % 95’lik gliven araliginda oldugunu gostermektedir.
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Sekil 1’de verilen orman grafiginde, en genis gliven araligina Cengiz’in (2017) ¢alismasi sahip iken en kiigiik giiven
araligina ise Uniivar'in (2018) calismasi sahiptir. Sekil 1’de galismalar incelendiginde en diisiik etki biyikl g
(Hedges’s g = 0.000) Uludag Yilmaz (2019)"in, en ylksek etki buyukligi ise (Hedges’s g = 5.205) Kisla (2015)'nlin
calismasinda oldugu gorilmektedir. 32 c¢alismanin (%57,14) ortalama etki blyuklGgiunin altinda etki
buytikligline sahip oldugu goriliirken, 24 calismanin (% 42.86) ¢alismanin ortalama etki btytkliginin tizerinde

bir deger aldigi gérilmektedir.

Arastirma o6rnekleminin yanliigi hakkinda bilgi almak amaciyla huni grafigi olusturulmustur. Calismanin

blyuklGgi ve etki buylkluginia gérsel anlamda yorumlama imkani veren huni grafigi Sekil 2'de verilmistir.

Funnel Plot of Standard Error by Hedges's g
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Sekil 2. Etki Blyukliklerinin Huni Grafigi

Sekil 2’deki huni diyagrami incelendiginde 18 calismanin eksenler disinda kaldig1 ve arastirmada etki bayuklGgine
katki yapmadigi gériilmistiir. Ote yandan arastirmalarin gogunlugunun etki biiyiikliigiine katki yapacak diizeyde
oldugu tespit edilmistir. Ayrica huni grafiginin asimetrik olmasi, ¢alisma 6rnekleminin yanlilhigini ifade eder.
Sekilde asimetrinin fazla olmadigl icin calismanin yanh olmadigl sonucuna ulasilabilir. Calisma yanliligini
belirlemenin diger yolu ise Rosenthal’in glivenli N testi ve Orwin N degeri hesaplanmistir. Buna gére, Rosenthal’in

giivenli N testi sonuglari Tablo 4’te verilmistir.

Tablo 4. Rosenthal’in Gilivenli N Testi Sonuglari

Rosenthal’in Giivenli N degeri

Gozlemlenen ¢alismalar igin Z-degeri 18.796
Gozlemlenen ¢alismalar igin P-degeri 0.000
Alfa 0.050
Ug 2
Alfai¢in Z 1.959
Gozlemlenen galismalarin sayisi 56
p-degeri > alfa yapacak eksik calismalarin sayisi 5.095
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Tablo 4 incelendiginde, meta-analiz galismasinin ulastigi etki bliylikliguni guritebilmek icin analize dahil edilen
56 calismaya karsin 5095 calisma eklenmesi gerektigi anlasilmaktadir. 5095 ¢alisma 290 ¢alismaya (5k+10) gore
oldukga yiiksektir. Bunun yaninda Orwin N degeri sonuclarina gore, elde edilen 0.728 etki buyikligind 0.01
diizeyine dusirebilecek ¢alisma sayisinin 3554 oldugu saptanmigtir. Meta-analize dahil edilen 56 ¢alisma yurt
icinde yayinlanmis lisansusti tezlerden belirlenen &lgltleri kargilayan sayidir. 3554 ¢alismaya ulasilmasi ¢ok zor

bir durum oldugundan yayin yanhhginin olmadigini sdylemek mimkiindiir.

Meta-analize dahil edilen galismalarin etki buyukliklerinde farkhliklarin altinda yatan nedenleri ve ulasilan
heterojenligi agiklamak i¢in moderatér degiskenler belirlenmis ve alt grup analizleri yapilmistir. Cinsiyet

degiskenine iliskin bulgular Tablo 5’te sunulmustur.

Tablo 5. Cinsiyet Degiskenlere iliskin Meta-Regresyon Analizi Sonuglari

Moderator Calisma " EEkI - Standart . Heterojenlik
Degisken Sayisi Buytjklug Hata Varyans 95% Guyen Q df p
1] Aralig

Cinsiyet

Kadin 37 0.647 0.043 0.002 [0.562; 0.733] 409.394 37 .00
67.854 10 .00

Erkek 19 0.650 0.032 0.001 [0.588; 0.712] Qu=1.551 p=0.213*

Toplam 56

*p>.05

Tablo 5 incelendiginde, cinsiyet bakimindan 37 arastirmacinin kadin, 19 arastirmacinin ise erkek oldugu
gorilmektedir. Arastirmalarin cinsiyete gore etki bulyiiklUklerine bakildiginda, erkek arastirmacilarin etki
buyukliginin (0.650) kadin arastirmacilara (0.647) nazaran daha yiksek etki blyukligiine sahip oldugu
saptanmistir. Arastirmada cinsiyet tiriine gore olusan gruplar arasi etki baykliklerine bakildiginda (Qp = 1.551;

p = 0.213 > 0.05) cinsiyete gore anlaml bir farkhlik olmadigi belirtilebilir.

Meta-analize dahil edilen galismalar yiksek lisans ve doktora tezi olarak iki farkli calisma tipi seklinde
yayinlanmistir. Bulunan heterojenligi aciklayabilmek adina yayin tirinin etkili olabilecegi dustinildidgiinden

moderator analizine dahil edilmistir. Analiz sonucunda elde edilen bulgular Tablo 6’da verilmistir.

Tablo 6. Yayin Tiirine Gore Matematik Tutumunun Analog Anova Bulgulari
Heterojenlik

o el T

Bls v v & Araligi P
Yayin tiiri
Doktora 4 1.034 0.099 0.010 [0.841; 1.228] 409.396 33 .04
Yiiksek 67.854 10 .00
Lisans 52 0.621 0.026 0.001 [0.569; 0.673] Qu=1.149 p=0.284*
Toplam 56

*p>.05

Tablo 6 incelendiginde, 4 calismanin doktora tezi diizeyinde, 52 ¢alismanin ise yiiksek lisans diizeyinde tez oldugu
goriilmektedir. Arastirmalarin yayin tirine goére etki blyukliklerine bakildiginda, doktora tezlerinin etki

blyliklaginin (1.034), yuksek lisans tezlerinden (0.621) daha fazla oldugu saptanmistir. Arastirmalarin yayin
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tirtine gore olusan gruplar arasi etki blydikliklerine bakildiginda (Qw=1.149; p =0.284 >0.05) anlamli bir farklilik

olmadigi belirlenmistir.

Meta-analize dahil edilen galismalar ortaokul diizeyinde besinci sinif, altinci sinif, yedinci sinif ve sekizinci sinif
Ogrencilerine uygulanmistir. Bulunan heterojenligi agiklayabilmek adina uygulan sinif diizeyinin etkili olabilecegi

distndldigiinden moderator analizine dahil edilmistir. Analiz sonucunda elde edilen bulgular Tablo 7’de

verilmistir.
Tablo 7. Sinif Diizeyine Gore Matematik Tutumunun Analog Anova Bulgulari
Heterojenlik
Modaretor Calisma Etki Standart . clerojent
.. R Varyans %95 Gliven
Degisken Sayisi Biyukligii Hata . Q df p
Araligi
Sinif Diizeyi
5. Sinif 6 0.417 0.082 0.007 [0.255; 0.579] 30.807 5 .00
6. Sinif 22 0.850 0.040 0.002 [0.771; 0.929] 115.184 21 .00
7. Sinif 15 0.446 0.046 0.002 [0.355; 0.537] 50.226 14 .00
161.463 12
8. Sinif 13 0.665 0.057 0.003 [0.554; 0.777] Qu=11.293  p=0.010* .00
Toplam 56
*p<.05

Tablo 7'ye gore 6 calisma besinci sinif diizeyinde, 22 calisma altinci sinif diizeyinde, 15 ¢alisma yedinci sinif
dlzeyinde, 13 galisma ise sekizinci sinif diizeyinde gergeklestirilmistir. En yiksek etki blylkIigu (0.850) altinci
sinif diizeyinde, en dislik etki buyikligi (0.417) ise besinci sinif diizeyindedir. Arastirmalarin yapildigi sinif
dizeyine gore olusan gruplar arasi etki blyuklikleri incelendiginde (Qw= 11.293; p = 0.010 < 0.05) anlamli bir
farkhihk olustugu sdylenebilir. Meta analize alinan arastirmalarda hesaplanan etki biytklikleri karsilastirildiginda
Ogrencilerin matematige iliskin tutumu ile matematik basarisi arasindaki pozitif iliski altinci sinif 6grencilerini

ortaokuldaki diger sinif seviyesindeki 6grencilere gére daha fazla etkilemektedir.

Meta-analize dahil edilen calismalar uygulama siresi bakimindan analiz edilmistir. Bulunan heterojenligi
aciklayabilmek adina uygulama siiresinin etkili olabilecegi disiinildiiglinden moderatér analizine dahil edilmistir.

Analiz sonucuna iliskin bulgular Tablo 8'de verilmistir.

Tablo 3. Uygulama Siiresine Gore Matematik Tutumunun Analog Anova Bulgulari

Heterojenlik

Modjlretor Calisma ) Iitklwu Standart Varyans %95 Giiven
Degisken Sayisi  Biiyukligii Hata . Q df p
Arahg
Uygulama Siiresi
1-3 Hafta 12 0.435 0.097 0.009 [0.245; 0.625] 32.823 11 .01
4-6 Hafta 22 0.958 0.137 0.019 [0.689; 1.228] 236.044 21 .00
7-9 Hafta 18 0.695 0.105 0.002 [0.489; 0.900] 89.330 17 .00
0.602 0.317 0.011 [-0.019; 1.223] 26.742 3 .00

1 -
0 Hafta ve Uzeri Q,=10.159 p=0.017*

Toplam 56

*p<.05

Tablo 8’e gore uygulama siiresi bakimindan 1-3 hafta siiresinde 12 ¢alisma, 4-6 hafta stiresinde 22 ¢alisma, 7-9

hafta suresinde 18 ¢alisma, 10 hafta ve Uzeri siirede ise 4 ¢alisma gerceklestirilmistir. En yiiksek etki blayikluga
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4-6 hafta (0.958) uygulama siiresi, en dusik etki blyuklugi ise 1-3 hafta (0.435) uygulama siresindeki
¢alismalarda gozlenmistir. Arastirma kapsaminda gruplar arasi etki biytkliklerine bakimindan (Qp= 10.159; p =

0.017 < 0.05) uygulama siiresine gore arastirmalarin anlamli bir farklilik olusturdugu séylenebilir.

Arastirmanin bir diger alt problemi olan, yayin tiirQ, cinsiyet, uygulama siiresi ve sinif diizeyi ortalama etki
buyukliigl tzerinde etkili midir? sorusuna yanit bulmak amaciyla meta-regresyon analizi yapilmis, sonuglari Tablo

9’da verilmistir.

Tablo 94. Moderatér Degiskenlere iliskin Meta-Regresyon Analizi Sonuglari

Modarator Standart %95 Gliven
Degisken B hata Araligi P
Sabit 0.639 0.417 [-0.17; 1.46] 0.12
Yayin tiru -0.325 0.341 [-0.99; 0.34] 0.34
Cinsiyet -0.131 0.169 [-0.46; 0.20] 0.43
Uygulama siresi:1-3 hafta -0.226 0.370 [-0.95; 0.49] 0.54
Uygulama siiresi: 4-6 hafta 0.398 0.319 [-0.22; 1.02] 0.21 Qo=8.92 df=3 p=0.030
Uygulama siiresi:7-9 hafta 0.191 0.334 [-0.46; 0.84] 0.56
Dizey : 6. Sinif 0.416 0.250 [-0.07; 0.90] 0.09
Diizey : 7. Sinif 0.063 0.259 [-0.44; 0.57) 0.80 Qv = 8.33 df=3 p=0.039
Diizey : 8. Sinif 0.565 0.301 [-0.02; 1.15] 0.06
Q=20.15 df=8 p=.009* R2=.07
*p<.05

Tablo 9'da sabit ve moderator degiskenlere ait B degerleri, standart hata, %95 gliven araligi ve p degerleri
verilmistir. Tablo incelendiginde, yayin tlrQ, cinsiyet, uygulama siresi ve sinif seviyesinin ortalama etki buyuklugia
Uzerinde etkili olup olmadigini incelemek amaciyla kurulan modelin anlamli bir farklilik olusturdugu tespit

edilmistir (p =.009 < 0.05).

SONUC VE TARTISMA

Bu arastirmada ortaokul 6grencilerinin matematik dersine yénelik tutumunun akademik basari izerine etkisinin
incelenmesi amacglanmistir. Meta-analiz yontemi ile birlestirilen 56 adet etki blyukliginin tamaminin yoni
pozitiftir. Matematik dersi basarisi agisindan etki blyUklGgi yoniinin pozitif olmasi; etkinin deney grubu lehine
oldugunu, negatif olmasi ise etkinin kontrol grubu lehine oldugunu géstermektedir (Wolf, 1986). Etki buyikluga
pozitif yonde olan calismalarin negatif yonde olan c¢alismalara gore sayica daha fazla olmasi beklenen bir
durumdur. Bu bulgudan hareketle sonucun matematik dersine yonelik tutumun deney grubu lehine oldugu

soylenebilir.

Arastirmanin yapilan test sonucunda heterojen yapida oldugu tespit edildigi icin etki buytklGgini hesaplanmada
rastgele etkiler modeli kullanilmistir. Buna gore arastirmada meta-analiz sonuglarinin %95 giiven araliginda
hesaplanan etki buylkliginin 0.728 diizeyinde oldugu gorilmustir. Buna gore 6grencilerin matematik dersine
yonelik tutumun akademik basari lizerine “orta diizey” bir etkisi oldugu tespit edilmistir. Bunun yaninda huni
grafiginin simetrik bir dagilim gosterdigi, arastirmada yayin yanhhg olmadigi ve ulasilan analiz sonuglarinin

glvenilir oldugu soylenebilir. Gegmis yillarda yapilan Cantiirk Ginhan, Topuz ve Bedir (2019), Birgin ve Demirkan
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(2017), Sarier (2016), Abali Oztiirk ve Sahin (2015) ile Yiicel ve Kog (2011) tarafinda yapilan arastirmalarin bulgusu
bu calisma sonucu ile ortismektedir. Belirtilen g¢alismalarin sonucuna bakildiginda 6grencilerin matematik

dersine iliskin olumlu tutum gelistirmelerinin matematik basarisinin artmasinda etkili oldugu ifade edilebilir.

Sinif seviyesi degiskeni bakimindan moderatér analizi besinci, altinci, yedinci ve sekizinci sinif olmak lizere dort
kategoride yapilmistir. Moderator analizinde, altinci sinif seviyesinde etki bilylkluginin yiksek duzeyde,
sekizinci sinif seviyesinde orta diizeyde, besinci ve yedinci sinif seviyesinde ise kiiciik diizeyde pozitif etki ortaya
cikmustir. Bu sonug ortaokul diizeyinde Abal Oztiirk ve Sahin (2015), Birgin ve Demirkan (2017), Kesan, Yetisir ve
Kaya (2011), Kilhg (2011), Regber (2011), Sezgin (2013), Sentiirk (2010), Yetim (2006) ile Yicel ve Kog (2011)
tarafindan yapilan galisma sonuglari ile tutarllik gostermektedir. Ayrica Hacisalihoglu Karadeniz ve Kelleci’nin
(2015) lisans diizeyinde yapmis oldugu ¢calismanin sonuglarti ile 6rtiismektedir. Sinif seviyesine gore olusan gruplar
aras! etki buyukligine gore (p=0.010 < 0.05) arastirmalarin anlamh bir farklilik olusturdugu gortlmusttr. Sinif
dizeyi icin hesaplanan etki buyuklukleri karsilastirildiginda altinci sinif 6grencilerinde diger siniflardaki

Ogrencilere gore pozitif yonlu iliski anlamli ve daha yuksektir.

Yayin turt degiskeni bakimindan lisansistii calismalardan doktora tezlerinin etki bliytkligi degeri, yiksek lisans
tezlerine gore daha yiksek dizeyde olusmustur. Doktora tezleri incelendiginde ortaokul 6grencilerinin
matematik dersine yonelik tutumu ile matematik basarisi arasindaki iliskinin genis diizeyde pozitif etki blyukliGgu
gdstermesi Akay ve Boz (2011) ile Yenilmez ve Ozabac’nin (2003) yaptigi calisma sonuglar ile tutarlilik
gostermektedir. Yiksek lisans tezlerinde ise goriilen pozitif yonli ve orta dizeyli etki Kilig (2011), Sezgin (2013)
ve Sentlirk (2010) tarafindan yapilan ¢alisma sonuglari ile 6rtiismektedir. Buna karsin doktora ve yiiksek lisans
tezleri olarak iki kategoride yapilan moderator analizinde etki bliylkligu p=0.284 (p > 0.05) olarak hesaplanmistir.
Buna gore yayin tirl degiskeni agisindan olusan ortak etki biylkliginin arastirmalar arasinda anlaml bir

farkhhk olusturmadigi gérilmastir.

Cinsiyet bakimindan arastirmalarin cinsiyete gore etki buyikluginin erkek aragtirmacilarin kadin arastirmacilara
gore daha vyiksek etki buyukligine sahip oldugu tespit edilmistir. Meta-analize degerlendirmesinde
arastirmalarin cinsiyete gore olusan gruplar arasi etki biyukliklerine bakildiginda (p=0.213 > 0.05) arastirmalarda

cinsiyet tirine gore anlamh bir farkhlik olusmadigi tespit edilmistir.

Uygulama siresi bakimindan ortalama etkilere bakildiginda doért siire siniflamasinda ¢alismalarin farkl etkilere
sahip oldugu belirlenmistir. Bunlardan en yiiksek etki blyukligi (0.958) 4-6 hafta uygulama siiresinde, en diisik
etki blyiklGgi (0.435) ise 1-3 hafta uygulama siresinde oldugu tespit edilmistir. Arastirmalarin yapildigi
uygulama siiresi bakimindan gruplar arasi etki blytkliklerine bakildiginda (p=0.017 < 0.05) arastirmalarin
anlamli bir farklihk olusturdugu sdylenebilir. Bu durum Ozdemirli (2011) tarafindan yapilan ¢alisma sonucu ile
ortismemektedir. Ayrica yayin tird, cinsiyet, uygulama siiresi ve sinif seviyesinin ortalama etki buyukligu
Gzerinde etkili olup olmadigini incelemek amaciyla meta regrasyon analizi yapilmis ve kurulan modelin anlamli

bir farklilik olusturdugu belirlenmistir (p=0.009 < 0.05).
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ONERILER

Bu arastirmada meta-analiz yontemiyle 6grencilerin matematik dersine yonelik tutumlarinin akademik basari
Uzerindeki etkisi incelenmis, matematik dersine yénelik olumlu tutumun 6grencinin akademik basarisi igin yararli
ve etkili oldugu gorilmistir. Ayrica bu galisma sonucunda matematige iliskin tutum ile matematik basarisi
arasinda anlamli pozitif yonlii ve orta diizey bir iliski oldugu gériilmiistiir. Buna karsin Tabuk (2019) ve Sad, Ozer,
Kis ve Demir (2015) tarafindan yapilan g¢alismada pozitif yonli ve zayif diizeyde iliski oldugu belirlenmistir.
Arastirma kapsaminda Tiirkiye’de yapilan lisansiistii calismalar incelenmistir. Ulkemizde yayinlanan makale
¢alismalari ile uluslararasi ¢alismalarin taranmasiyla daha kapsamli sonuglara ulasilabilir. Ayrica baska
arastirmalarda ¢alisma grubu ve veri analizi yontemleri bakimindan benzer g¢alismalar yapilabilir. Matematik
dersinin belirli bir konusuna yoénelik tutum ile matematik basarisi arasindaki iliskilerin incelenmesiyle meta-analiz

arastirmalari yapilabilir.

Etik Metni

“Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina

uyulmustur. Makale ile ilgili dogabilecek her tiirlu ihlallerde sorumluluk yazarlara aittir.”

Yazar(lar)in Katki Orani Beyani: Bu arastirmada birinci yazar %50 ikinci yazar %50 oraninda katkida bulunmustur.
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