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Article Info Abstract

Development of mathematical understanding is an active process involving
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mathematical structures and actions. Why do students not understand mathematics?

Article History: What are the reasons for that? Students have some difficulties to understand
Received 13 July 2017 mathematics and one of them is anxiety. Mathematics anxiety is defined as an
Revised 28 December 2017 uncomfortable feeling experienced when performing a mathematical task, which is
Accepted 09 February 2018 seen as an obstacle to learning mathematics. For this reason, the aim of this study was
Online 29 April 2018 to investigate the relationship between middle school students’ mathematics anxiety

and their mathematical understanding. In addition to this, possible relationship was
Keywords: analyzed according to gender and grade levels variables. The relational screening
Mathematics anxiety, model was used. The study was carried out with 466 middle school students.
Mathematical understanding, “Determining the Mathematical Understanding Levels Scale” and “Mathematics
Relationship, Anxiety-Apprehension Survey” were used as data collection instruments. According to
Middle school students. the results of the study, there was a significant strong positive correlation between

middle school students’” mathematics anxiety and their mathematical understanding.
Article Type: On the other hand, the results showed no significant differences between students’
Research paper mathematics anxiety and their mathematical understanding with respect to gender.

However, the findings revealed significant differences in both students’” mathematics
anxiety and their mathematical understanding with respect to grade levels.

Ortaokul Ogrencilerinin Matematik Kaygilan ile Matematiksel Anlamalari
Arasindaki iliski

Makale Bilgisi Oz

Matematiksel anlamadaki gelisme, matematiksel yapilari ve eylemleri igeren aktif bir
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suregtir. Peki, 6grenciler matematigi nigin anlayamamaktadir? Bunun sebepleri nedir?

Makale Gegmisi: Matematigi anlamada 0Ogrencilerin gektigi gliclikler arasinda kaygi yer almaktadir.
Gelis 13 Temmuz 2017 Kisinin matematik 6grenmesinin dniinde bir engel olarak goérilen matematik kaygisi,
Dizeltme 28 Aralik 2017 matematiksel bir 6devi yaparken ortaya ¢ikan rahatsizlik verici bir duygu olarak
Kabul 09 Subat 2018 tanimlanmaktadir. Bu baglamda, bu arastirmada da ortaokul 6grencilerinin
Cevrimici 29 Nisan 2018 matematige vyonelik kaygilari ile matematiksel anlamalari arasindaki iliskinin

arastiriimasi amaglanmistir. Buna ek olarak cinsiyet ve sinif degiskenlerine gore aradaki
Anahtar Kelimeler: iliski sinanmustir. Arastirma, iliskisel tarama modelindedir. Calisma bir devlet
Matematik kaygisi, ortaokulunda 6grenim goren 466 Ogrenci ile gergeklestirilmistir. Veri toplama araci
Matematiksel anlama, olarak; “Matematiksel Anlama Diizeylerini Belirleme Olgegi” ve “Matematik Kaygisi-
iliski, Endisesi Olgegi” kullanilmistir. Yapilan analizler sonucunda; ortaokul égrencilerinin
Ortaokul 6grencileri. matematige yonelik kaygilari ile matematiksel anlamalari arasinda yiiksek diizeyde

pozitif ve anlamli bir iliskinin oldugu ortaya ¢ikmistir. Ogrencilerin hem matematige
Makale Tiirti: yonelik kaygilarinin hem de matematiksel anlamalarinin cinsiyete goére anlamli bir
Ozgiin makale farkhhk gostermedigi belirlenmistir. Bununla birlikte hem matematige yo6nelik

kaygilarinin hem de matematiksel anlamalarinin sinif seviyesine gére anlamh bir
sekilde farkhlastigi ortaya gikmistir.
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Introduction

Understanding is the act of transferring or connecting a representation or a condition to another
representation or condition (Smith, 1996). In addition, it is defined as recognizing that an event or a
proposition is the result of a previously-known law or formula (Turk Dil Kurumu [TDK], 2016).
Understanding is a dynamic and organized process and is defined as the different aspects of the same
subject (Pirie & Kieren, 1994; Usiskin, 2012). Pirie and Kieren (1994), on the other hand, explained
mathematical understanding, within the framework of the dynamic growth theory of mathematical
understanding.

According to Pirie-Kieren’s theory, the development of understanding consists of non-linear layers.
Understanding is a repetitive phenomenon and occurs as a result of the movement between the layers.
The development in understanding in the theory is considered as an active process including
mathematical structures and actions (Martin, 2008). In this context, mathematical understanding can be
defined as an active process that includes the thought flow among different layers of the mathematical
structures. In addition, it is important to learn mathematics by understanding because it involves
abstract terms (Altun, 2008; Jung, 2002). Students feel the need to move from the abstract into the
concrete structure of mathematics (Goldin, 2002) and this happens with students’ understanding of
mathematics (Boylu, 2010). However, if students do not understand any subject, what is the reason for
it? It is important to investigate why students do not understand mathematics.

According to Kilpatrick, Swafford and Findell (2001), the desired understanding may not occur
because students cannot form the required connections in their minds or they form incorrect
connections with regard to the subject. These reasons lead to failure in mathematics. According to the
studies, there are various factors causing difficulties for students to learn and understand mathematics.
These include gender (Altermatt & Kim, 2004), self-confidence (Uusimaki & Nason, 2004), problem-
solving abilities (Owen & Fuchs, 2002), attitude towards mathematics (Peker & Mirasyedioglu, 2003),
and mathematics anxiety (Baloglu, 2001). Mathematics anxiety is considered as one of the most
important problems of math learning (Baloglu, 2001).

Mathematics anxiety is defined as a cognitive disorder, terror, vulnerability, and tension observed in
mathematical problem-solving process (Ashcraft & Faust, 1994), negative attitudes towards
mathematics learning, the fear of failure, lack of self-confidence and exam pressure (Bessant, 1995),
reaction to mathematical situations that are perceived as a threat to self-respect (Cemen, 1987), a
disturbing feeling experienced while a mathematical homework is done (Wood, 1988). Mathematics
anxiety (Reynolds, 2003), which is considered as an obstacle for mathematics learning of many people, is
more than a dislike against mathematics (Vinson, 2001). For this reason, anxiety is accepted as one of
the most important factors affecting the understanding of mathematics. Even though it is not possible
to give an exact answer for the question “Is the failure to understand mathematics the result of
mathematics anxiety or the mathematics anxiety is the result of the failure to understand
mathematics?”, it is clear that there is a two-way interrelationship between both.

The literature includes studies analyzing variables affecting mathematical understanding and
mathematics anxiety. Mathematical understanding has been examined in terms of a set of variables
including gender, grade level, academic achievement, whether or not receiving help while studying, the
time to study mathematics, loving to play mathematical games, loving to read, and having a
mathematics-related job in the future and the relationship between mathematical understanding and
mathematical attitude has been investigated (Kaba & Sengiil, 2015; Sengiil & Kaba, 2016). Mathematics
anxiety has been examined with respect to gender (Ari, Savas, & Konca, 2010; Aydin, 2011; Dursun &
Bindak, 2011; Ergene, 2011; Mutodi & Ngirande, 2014; Peker & Sentiirk, 2012; Puteh & Khalin, 2016;
Sahin, 2008) and attitude toward mathematics (Sahin, 2008; Yenilmez & Ozabaci, 2003). Studies have
also investigated the relationship between mathematics anxiety and success (Dursun & Bindak, 2011;
Ma & Xu, 2004; Puteh & Khalin, 2016; Sahin, 2008; Sherman & Wither, 2003; Yenilmez & Ozabaci, 2003),
and between mathematics anxiety, success, and motivation (Zakaria & Nordin, 2008). The literature also
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includes studies on the effect of mathematics anxiety on problem solving (Lai, Zhu, Chen, & Li, 2015) and
those investigating the satisfaction with the teacher (Peker & Sentiirk, 2012; Sahin, 2008).

Mathematics that has an indisputable necessity and importance is the primary course that students
are frightened of, find challenging, dislike and, as a result, fail (Kutluca, Alpay, & Kutluca, 2015). Thus,
mathematics still needs to be investigated in its every aspect. The present study considers it important
to investigate the relationship between mathematical understanding and anxiety that has a significant
effect on mathematical success. In this regards, the study seems to serve as a guide for the elimination
and reduction of anxiety that could negatively affect mathematical success. The study is also considered
significant in that its results contribute to the design of further studies and it informs about what
measures could be taken to increase mathematical understanding and reduce anxiety. In this context, in
this study, it was aimed to investigate the relationship between the mathematics anxiety of middle
school students and their mathematical understanding. In addition, the relationship was tested
according to gender and grade level variables. For these purposes, the following questions were
investigated:

1. Is there a significant relationship between the mathematics anxiety of middle school students and
their mathematical understanding?

a. Is there a significant relationship between middle school students’ positive and negative attitudes
towards mathematics and their mathematical understanding?

2. Is there a significant difference between middle school students’ mathematics anxiety and their
mathematical understanding according to their gender?

3. Is there a significant difference between middle school students’ mathematics anxiety and their
mathematical understanding according to their grade levels?

Method
Research Design

The research was designed by means of a relational screening model. In the relational screening
models, it is aimed to determine the existence and the degree of the relational difference between two
or more variables (Karasar, 2007).

Study Group

The study group was determined according to the purposeful sampling method that is possible and
non-random. This sampling method include in 14 different strategies (BlUylkoztirk, Kiig-Cakmak, Akgtin,
Karadeniz, & Demirel, 2012; Patton, 1990). One of these strategies is convenience sampling. In this
study, convenience sampling was chosen as a sampling method. Convenience sampling which provides
maximum saving and is the most accessible was preferred (Ravid, 1994). In this context, our first aim
was to achieve 513 middle school students, but we only reached to 466 students. Therefore, the study
was carried out with 466 students from a public middle school. The rates of the participants shows that
45.00% of them were female (n=210) and 55.00% of them were male (n=256). The percentages of the
participants according to the grade level are as follows: 15.02% (n=70) from 5" grade, 36.27% (n=169)
from 6™ grade, 24.89% (n=116) from 7" grade and 23.82% (n=111) from 8" grade.

Data Collection Instruments

Determining the Mathematical Understanding Levels Scale (DMULS): This scale was developed by
Kaba and Sengiil (2015) to determine middle school students’ mathematical understanding. In this
context, this scale was used to determine mathematical understanding level of middle school students
in this study. The scale has one dimension and includes 56 items. The scale contains items such as; “/
know that whether | understand one mathematics topic or not” and “I consider what is the meaning of

601



Yasemin KABA, Sare SENGUL — Pegem Egitim ve Ogretim Dergisi, 8(3), 2018, 599-622

the problems’ statements”. The lowest score that can be taken from the scale is 56 while the highest
score is 280. The high score obtained from the scale shows that mathematical understanding is high.

DMULS’s Cronbach Alpha reliability coefficient is .97; while Spearman-Brown reliability coefficient
and Guttman-Split Half reliability coefficient is .95 and .95, respectively. According to the confirmatory
factor analysis’ result made for the validity of DMULS, Xz/df ratio of the scale was calculated as 2.06.
This value shows that the scale is in compliance and perfect fit with the real data (Kaba & Sengiil, 2015).

In this study, firstly, the reliability of the scale was examined. For this purpose, the alpha internal
consistency coefficient was calculated as .97. As the .70 or higher reliability coefficients are considered
enough for the reliability of the test points (Blylikoztiirk, 2012), the obtained reliability coefficients
were found acceptable. Then confirmatory factor analyses were conducted in order to test the validity
of the scale’s factor structure. The obtained results are shown in Table 1.

Table 1.
DMULS Confirmatory Factor Analysis Results.

Indexes N Xz/df RMSEA NFI NNFI CFI RMR  SRMR GFI AGFl  PGFI

Values 466 2.48 .06 .97 .98 .98 .05 .04 .78 .76 73

If the ratio of xz/df is equal to 2.50, it represents a perfect fit (Kline, 2005). RMSEA value that is equal
to or less than .06 represents a good fit (Raykov & Marcoulides, 2008). If NFI, NNFI and CFl values are
equal to or greater than .95, it also represents a perfect fit (Siimer, 2000; Thompson, 2004). If RMR and
SRMR values are equal to or less than .05, it also represents a perfect fit (Brown, 2006). GFl and AGFI
values range from .00 to 1.00; if they are equal to or greater than .80, it represents an adequate fit
(Aydin, 2009). PGFI value that is closer to 1.00 indicates that the model is plain and simple (Suimer,
2000). In this context, when Table 1 is examined, it is seen that all values that are belonging to DMULS
are at desired level.

Mathematics Anxiety-Apprehension Survey (MAAS): Ozdemir and Giir (2011) adapted the scale
developed by Ikegulu (1998) into Turkish and carried out the validity and reliability study. The scale was
developed to determine the mathematics anxiety of middle school students. In this context, this scale
was used to determine mathematics anxiety level of middle school students in this study. Positive and
negative attitudes towards mathematics compose the two sub-dimensions of mathematics anxiety.
Accordingly, the scale consists of two sub-scales: Positive attitude toward mathematics (PATM) and
negative attitude toward mathematics (NATM). The PATM sub-scale consists of 13 items, such as “/ like
mathematics”. The NATM sub-scale consists of seven items including. A statement such as “I am afraid
to submit my math tests or assignments”. The scale consists of 20 items in total. High points obtained
from the scale show that mathematics anxiety is high. As a result of the analyses made by lkegulu
(1998), the whole scale Cronbach Alpha reliability coefficient was calculated .73 and the Cronbach Alpha
coefficients of the sub-scales were .85 and .93, respectively. As a result of the analyses made by
Ozdemir and Giir (2011), the whole scale Cronbach Alpha reliability coefficient was calculated as .91.
While sub-dimensions of the Cronbach Alpha reliability coefficients were calculated as .86 for the
positive attitudes towards mathematics, the one was obtained as .91 for negative attitudes towards
mathematics.

In this study, however, firstly the reliability of the scale was tested. For this purpose, the internal
consistency of Cronbach Alpha scale was calculated as .89. The sub-dimension Cronbach Alpha
coefficients was seen as .82 for the positive attitudes towards mathematics and .88 for negative
attitudes towards mathematics. As the .70 or higher reliability coefficients are considered enough for
the reliability of the test points (Blylkoztirk, 2012), the obtained reliability coefficients were found
acceptable. Then, confirmatory factor analyses were conducted in order to test the validity of the scale’s
factor structure. The obtained results are shown in Table 2.
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Table 2.
MAAS Confirmatory Factor Analysis Results.

Indexes N Xz/df RMSEA NFI NNFI CFI RMR  SRMR GFI AGFl  PGFI

Values 466 3.64 .08 .94 .96 .96 .10 .06 .88 .85 71

The ratio of Xz/df is equal to or less than 5.00, it suggests a moderate fit (Siimer, 2000). RMSEA value
that is equal to or less than .08 represents a good fit (Hooper, Coughlan, & Mullen, 2008). NFl value that
is equal to or greater than .90 represents a good fit (Thompson, 2004). NNFI and CFI values that are
equal to or greater than .95 indicate a perfect fit (Simer, 2000). RMR value that is equal to or less than
.10 represents a moderate fit (Kline, 2005). SRMR value that is equal to or less than .08 represents a
good fit (Brown, 2006). GFI and AGFI values range from .00 to 1.00 (Stimer, 2000); if they are equal to or
greater than .80, it represents an adequate fit (Aydin, 2009). PGFI value that is closer to 1.00 indicates
that the model is plain and simple (Simer, 2000). In this context, when Table 2 is examined, it is seen
that most of the values that are belonging to MAAS are at desired level.

Data Collection and Data Analysis

The first step of the data collection process involved interviewing with the administration of the
survey school and its teachers. The interviews addressed the issues including the period of time when
the survey would be carried out, the way how it would be carried out, how long it would take, and which
lessons were appropriate for the survey. As a result, it was decided to collect data between 15 and 19
December 2014. The relevant school was visited on the specified dates; the data collection instruments
were distributed to students during the lessons deemed appropriate; students were asked to fill in the
data collection instruments. Students were given 40 minutes to fill in the data collection instruments.
Support was provided by the school teachers because it was necessary to simultaneously carry out the
survey in more than one class. As a result, a total of 513 data collection instruments (DMULS and MAAS)
were obtained.

Then, all the data (513 MAAS and DMULS) were analyzed one by one. At the end of the analysis, it
was decided that some of the data would be removed from the research. The reasons include the
conditions where some students just filled up only one of the scales and some students answer the
questions only in a specific manner (for example, only selecting the “strongly agree” option) etc. In this
context, five data collections instruments at 5 grade, seven ones at 6" grade, 19 ones for 7" grade, and
16 ones for 8" grade (47 at total) were not included in the evaluation. Thus, the required analyses were
made with the remaining 466 DMULS and MAAS data.

The next step involved to test whether the obtained data would be analyzed with parametric or non-
parametric techniques. For this purpose, the hypothesis that “the distribution of the data must be
normal or close to normal” was tested. The compliance of the data with the normal distribution was
examined by means of the tests used in normality issues. Considering that Kolmogorov-Smirnov (K-S)
should be used when the study group is larger than 50 (N=466), this test was used in determining the
normality of the data (Blylkoztiirk, 2012; Buyukoztirk, Cokluk, & Kokld, 2010).

As the calculated p values are bigger than .05, it can be interpreted that the points comply with the
normal distribution (Blylkoztirk, 2012). As a result of the analyses of both DMULS and MAAS data, it
was determined that the data do not have a normal distribution, including the sub-dimensions of MAAS.
For this reason, it was decided that the data must be analyzed by means of non-parametric tests.

In the next step where the data were sorted out, Spearman’s correlation, “Mann-Whitney U (MW-
U)” and “Kruskal-Wallis (KW)” tests were used. While MW-U test was used in gender-based analyses,
KW test was used in grade-level based analyses. The difference observed among the groups according to
KW test can be analyzed by applying MW-U test over the binary combinations in order to see which
significant difference among the groups caused the observed difference (Blyutkoztirk, 2012). Thus, the
reason of the difference between the groups according to the results of KW test was examined by
means of KW test. In all statistical analyses, the significance level was accepted as .05.
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Results

The first sub-question of the study was determined as “Is there a significant relationship between the
mathematics anxiety of middle school students and their mathematical understanding?”. Within the
scope of the first sub-question, following questions were investigated as well: “Is there a significant
relationship between middle school students’ positive and negative attitudes towards mathematics and
their mathematical understanding?” The obtained findings of the study are given in Table 3.

Table 3.
The Relationship between Middle School Students’ Mathematics Anxiety and Their Mathematical
Understanding.

Relationship N r p
Mathematical Understanding/Mathematics Anxiety 466 .74 .00
Mathematical Understanding/Positive Attitudes towards Mathematics 466 .73 .00
Mathematical Understanding/Negative Attitudes towards Mathematics 466 .55 .00

As can be seen from Table 3, there is a high degree positive and significant correlation between the
mathematical understanding of middle school students and their mathematics anxiety (r=.74; p< .05).
According to Bliytkoéztirk (2012), when the correlation coefficient is between .70-1.00 as an absolute
value, it refers to a high-level correlation; when the correlation coefficient is between .70-.30, it refers
to a medium-level correlation. Table 3 also shows that there is a significant relationship between the
sub-dimensions of the anxiety-apprehension scale for mathematics and mathematical understanding. It
was found out that there is a high-level positive correlation (r=.73; p< .05) between the mathematical
understanding of the students and their attitudes towards mathematics while there is a medium-level
positive (r=.55; p<.05) correlation between their negative attitudes towards mathematics.

The second sub-question of the study was determined as “Is there a significant difference between
middle school students’” mathematics anxiety and their mathematical understanding according to their
gender?”. The significant difference was tested by means of MW-U test and the relationship between
them was tested by Spearman’s correlations. The obtained findings are given in Table 4.

Table 4.
Examination of Middle School Students’ Mathematics Anxiety and Their Mathematical Understanding
Based on Their Gender.

Mathematical Understanding & Gender N Mean Rank Total Rank U p
Female 210 239.86 50371.50 25543.50 .36
Male 256 228.28 58439.50
Mathematics Anxiety & Gender N Mean Rank Total Rank U p
Female 210 232.70 48867.00 26712.00 .91
Male 256 234.16 59944.00

As can be seen from Table 4, the students’” mathematical understanding does not show significant
difference by gender (U=25543.50; p= .36 > .05). As Table 4 shows, the students’ mathematics anxiety
does not show significant difference by gender either (U=26712.00; p= .91 > .05). When mean ranks are
considered, it is seen that the mathematical understanding of female students is higher than that of
male students whereas male's mathematical anxiety is a little higher than female students'.

The significant relationship between female and male students’ mathematical understanding and
their mathematics anxiety is shown in Table 5. There is a high-level positive correlation between female
and male students’ mathematical understanding and their mathematics anxiety, which is shown in Table
5.
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Table 5.
The Relationship between Middle School Students’ Mathematics Anxiety and Their Mathematical
Understanding by Gender.

Mathematics Anxiety/Mathematical Understanding N r p
Gender

Female (F) 210 .78 .00
Male (M) 256 .71 .00

The third sub-question of the study was determined as “Is there a significant difference between
middle school students’” mathematics anxiety and their mathematical understanding according to their
grade levels?” The significant difference was tested by means of KW test and the relationship between
them was tested by Spearman’s correlations. The obtained findings are given in Table 6.

Table 6.
Examination of Middle School Students’ Mathematics Anxiety and Their Mathematical Understanding
Based on Their Grade Levels.

Mathematical Understanding&Grade Level N MeanRank df XZ p Sig. Diff.
5 70 273.14 3 26.79 .00 5;7-8
6 169 261.08 6; 7-8
7 116 204.66

8 111 196.65

Mathematics Anxiety & Grade Level N MeanRank df XZ p Sig. Diff.
5 70 259.22 3 24.81 .00 5;7-8
6 169 265.52 6; 7-8
7 116 203.79

8 111 199.57

As can be seen from Table 6, the students’ mathematical understanding differs significantly by grade
level (X2=26.79; p= .00 < .05). When mean ranks are considered, the highest mathematical
understanding level belongs to 5t grade students, followed by 6" and 7" grade students. The significant
difference between grade levels was determined with MW-U test. According to the results of the
analysis, it was seen that the mathematical understanding of 5" and 6™ levels students are higher than
7™ and 8" level students and the differences were significant.

In addition, the students’” mathematics anxiety levels differ significantly by grade level (x2=24.81; p=
.00 < .05). When mean ranks are considered, the highest anxiety points belong to 6" grade students,
followed by 5" and 7™ grade students. The significant difference between grade levels was determined
with MW-U test. According to the results of the analysis, it was seen that the mathematics anxiety levels
of 5™ and 6™ levels students are higher than 7" and 8" level students and the differences were
significant. The significant relationship between the students’ mathematical understanding and their
mathematics anxiety is analyzed based on the grade-level variable and the findings are shown in Table 7.

Table 7.
The Relationship between Middle School Students’ Mathematics Anxiety and Their Mathematical
Understanding by Grade Level.

Mathematics Anxiety/Mathematical Understanding N r p
Grade Level

5 70 .67 .00
6 169 71 .00
7 116 .69 .00
8 111 .76 .00
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As Table 7 shows, there is a medium-level positive correlation between mathematical understanding
and their mathematics anxiety of 5" and 7" grade students while there is a high-level positive
correlation between mathematical understanding and their mathematics anxiety of 6" and 8" grade
students.

Discussion, Conclusion, & Implementation

This study investigated the relationship between students’ mathematics anxiety levels and their
mathematical understanding. Furthermore, a relationship was examined according to gender and grade
level variables. In this context, it could be said that students with a high-degree of mathematical
understanding also have high mathematics anxiety levels. However, current literature concluded
conflicting findings, such as Hembree (1990) claimed that mathematics anxiety level decreases as
mathematical success increases. Similarly, Kutluca, Alpay, and Kutluca (2015) concluded that students
with a high-level mathematics anxiety have low mathematical success while students with a low-level
mathematics anxiety have high mathematical success. The reason for this might be the exams held in
our country, which cause anxiety, stress, tension, and dedication to one goal for both students and their
parents (Ozdemir & Giir, 2011). Besides, it is a fact that the school mathematics curricula are often
changed; consequently, teachers cannot develop a better comprehension for these changed curricula
and they are not informed enough at the beginning of these changes (Isik, Ciltas, & Bekdemir, 2008).
This might also affect students, and hence, they might have high-level anxiety although they are
successful. lossi (2007) suggested that using curriculum strategies such as self-learning, distance learning
or mathematics anxiety courses could help to reduce students’ anxiety level. Accordingly, teachers could
be informed through in-service training activities about curriculum change that includes the teaching
strategies or objectives, etc. Mathematics anxiety courses seem to be helpful when they are offered to
both teachers and students. Thus, students’ levels of anxiety could be reduced and mathematical
understanding could be improved. Awanta (2000) defined the relationship between anxiety and
mathematics learning as a complex issue and she/he further noted that a sufficient level of anxiety
stimulates learning while excessive anxiety could suppress it. Thus, further research could be carried out
to understand to what extent the level of anxiety is beneficial for students' mathematical
understanding. Such research could help to increase mathematical success by determining the
appropriate level of anxiety.

Another result of the study is that there is no significant difference between the male and female
students’ mathematical understanding. While this result is in line with Arslan’s (2013) study, it
contradicts with other previous studies (Kaba & Sengiil, 2015; Sengil & Kaba, 2016). However, female
students' mathematical understanding levels are higher than that of male students.

Another result shows that there is no significant difference between the male and female students’
mathematics anxiety levels. It can be said that both male and female students experience mathematics
anxiety. This result concurs with most of the previous conclusions (Aydin, 2011; Birgin, Baloglu,
Cathoglu, & Girbiiz, 2010; Bozkurt, 2012; Dede & Dursun, 2008; Dursun & Bindak, 2011; Kutluca, Alpay,
& Kutluca, 2015; Miller & Bichsel, 2004; Mohamed & Tarmizi, 2010; Puteh & Khalin, 2016; Tan, 2015;
Tasdemir, 2015; Tuncer & Yilmaz, 2016; Yaratan & Kasapoglu, 2012). However, Kutluca, Alpay, and
Kutluca (2015) concluded that the anxiety points of female students are higher than those of male
students’. According to the results of the study conducted by Dede and Dursun (2008), Dursun and
Bindak (2011), the anxiety levels of male students are higher than those of female students’. In this
study, it was seen that male students’ anxiety level is a little higher than that of female students.
Additionally, Altermatt and Kim (2004) explained the reasons why girls are more anxious than boys
under three categories. Firstly, girls think that low performance is a consequence of uncontrollable
variables (e.g. being less talented, etc.) and this thought leads girls to feel anxious. Secondly, girls are
more worried about satisfying others’ expectations such as their parents or their school teachers.
Thirdly, girls could be more anxious in a competitive environment since girls socialize in a group work
while boys compete. This socialization could also be a disadvantage for girls. Considering mathematics
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classes, it should be ensured that boys and girls do not see themselves as incapable of mathematics.
Thus, their anxiety levels could be reduced. Teachers should be careful in organizing group work
activities. Girls should be discouraged against excessive socializing and boys from being involved in an
excessive competition. Thus, an appropriate level of anxiety could be achieved and mathematical
success in can be fostered.

The findings of the study also indicate that mathematical understanding significantly differs by grade
level, which is consistent with the related literature (Kaba & Sengiil, 2015; Sengil & Kaba, 2016). Middle
school students’ mathematical understanding decreases as grade level increases. Mathematics is a
cumulative subject. That is, learning of any mathematical subject is related to the learning of previous
subjects. Accordingly, mathematics could become more complex in upcoming years for a student who
feels insufficient at any point. A decrease in mathematical understanding with the increasingly
challenging nature of subjects is an expected outcome.

The fact that mathematics anxiety level differs by grade level supports the results of previous studies
(Aydin, 2011; Dede & Dursun, 2008; Dursun & Bindak, 2011; Kurbanoglu & Takunyaci, 2012; Tasdemir,
2015; Yenilmez & Ozbey, 2006). It was revealed that 6" grade level students have the highest anxiety
points while 7" and 8" grade level students have lower levels. As a result, it could be interpreted that as
the grade level increases, a decrease occurs in the anxiety levels. The reason might be attributed to the
fact that the students get older and learn to cope with their anxiety in a better way. However, it should
not be ignored that as students experience anxiety, solutions should be looked for. Furner and Berman
(2003) argued that mathematics teachers should focus on the problem-solving process and various
problem-solving strategies rather than using a single solution strategy to solve a problem. They noted
that students could be helped to reduce their mathematics anxiety. Additionally, class discussion of
various problem-solving strategies allows students to share their ideas and to act more actively. As
highlighted by Furner and Berman (2003), teachers should explain the importance of quality and original
ideas and tell their students that everybody could do wrong in mathematics. Teachers should encourage
their students. It is anticipated that a student who has the chance to express his or her thoughts is more
likely to become self-confident and to feel less worried.

This study was conducted with only 466 middle school students. For this reason, it is recommended
that studies should be carried out with a larger sample. Besides, the study is only a quantitative
research. It is suggested that studies should be carried out qualitative studies investigating the
relationship between mathematics anxiety and mathematical understanding, by which the relationship
could be understood more clearly. In addition, the following suggestions could be given:

1. Courses that can reduce mathematics anxiety and increase mathematical understanding should be
organized.

2. Studies could be conducted to determine appropriate anxiety level for understanding mathematics.
Within the framework of these studies, learning environments could be organized. Thus, students’
mathematical understanding levels could be improved.

3. Qualitative studies could be organized to investigate the possible reasons (e.g. studying mathematics
more, taking additional courses, family support, and mathematics teacher, etc.) for female students’
higher level of mathematical understanding than that of male students. Findings derived from such
studies could be used to reveal what kind of efforts (e.g. additional courses, peer support, and
homework, etc.) could be taken to foster male students’ mathematical understanding.

4. It is suggested to organize activities (e.g. using origami activities for geometry learning) that help
students understand mathematics, to support courses with mathematical games (e.g. technology-
supported games, and puzzles, etc.), and to select strategies (e.g. cooperative learning, and problem-
based learning, etc.) that facilitate understanding.

5. It is also recommended that teachers should use different problem-solving strategies (e.g. making
systematic lists, and using similar simple problems, etc.). Students should also be encouraged to use
these strategies.
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6. It seems useful to carry out research to investigate the possible causes of the lower mathematical
understanding. The issues worth to study could be as follows: Running mathematics classes through
presentation, group learning, the use or non-use of technology and materials in lessons, etc.
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Tiirkge Siiriim

Girig
Anlama, bir temsili veya bir durumu diger bir temsile veya duruma aktarma veya baglama becerisidir
(Smith, 1996). Ayni zamanda bir olay veya énermenin daha 6nce bilinen bir kanunun veya formilin
sonucu oldugunu gérme (Tirk Dil Kurumu [TDK], 2016) seklinde ifade edilmektedir. Anlama, dinamik ve
organize bir siire¢ olup ayni konunun farkh yonleri olarak tanimlanmaktadir (Pirie & Kieren, 1994;
Usiskin, 2012). Matematiksel anlama ise Pirie ve Kieren (1994) tarafindan ele alinmis ve matematiksel
anlamanin dinamik gelisimi teorisi gergevesinde agiklanmaya galisiimistir.

Pirie-Kieren teorisine gore anlamanin gelisimi, lineer olmayan katmanlardan olugmaktadir. Anlama
tekrarh bir olgudur ve dislincenin katmanlar arasindaki hareketi sonucu meydana gelir. Teorideki
anlamadaki gelisme, matematikteki yapilari ve eylemleri iceren aktif bir sire¢ olarak ele alinmaktadir
(Martin, 2008). Bu baglamda matematiksel anlama, matematik yapilari cercevesinde farkli katmanlar
arasindaki dislince akisini iceren aktif bir slire¢ olarak tanimlanabilir. Bununla birlikte matematik soyut
kavramlardan olustugu igin matematigi anlayarak 6grenme o6nemlidir (Altun, 2008; Jung, 2002).
Ogrenciler matematigin soyut yapisindan somut yapisina gegme ihtiyaci hissetmekte (Goldin, 2002) bu
da 6grencilerin matematigi anlamasi ile miimkin olmaktadir (Boylu, 2010). Ancak, 6grenciler herhangi
bir konuyu anlamadiysa, bunun sebebi nedir? Ogrencilerin matematigi neden anlamadiklarini arastirmak
onemlidir.

Kilpatrick, Swafford ve Findell’a (2001) gére 6grenciler herhangi bir konu icin yeterli baglantilari
zihinlerinde kuramamis veya o konu ile alakali yanhs baglantilar kurmus olmalari sebebiyle istenilen
anlama dizeyi gerceklesmemis olabilir. Bu sebepler ise matematikten basarisiz olmayi da beraberinde
getirebilmektedir. Yapilan arastirmalara gére matematigi 6grenmede veya anlamada Ogrencilerin
cektikleri gugluklere neden olan birgok faktor belirtiimektedir. Bunlar; cinsiyet (Altermatt & Kim, 2004),
6z-gliven (Uusimaki & Nason, 2004), problem ¢6zme becerileri (Owen & Fuchs, 2002), matematige
yonelik tutum (Peker & Mirasyedioglu, 2003) ve matematik kaygisi (Baloglu, 2001) seklinde
listelenebilmektedir. Matematik kaygisi, matematik 6grenimindeki en 6nemli problemlerin basinda ele
alinmaktadir (Baloglu, 2001).

Matematik kaygisi, matematiksel problemlerin ¢6ziimiinde ortaya ¢ikan zihinsel bozukluk, dehset,
caresizlik ve gerilim duygusu (Ashcraft & Faust, 1994) olarak belirtiimektedir. Ayrica matematik
o6grenimine yonelik negatif tutum, basarisizlik korkusu, 6z-giiven eksikligi ve sinav baskisi (Bessant,
1995), 0z-sayglya tehdit olarak algilanan matematik icerikli durumlara verilen tepki (Cemen, 1987),
matematiksel bir Odevi yaparken ortaya c¢ikan rahatsizlik verici bir duygu (Wood, 1988) olarak
tanimlanmaktadir. Birgok kisinin matematik 6grenmesinin 6niinde bir engel olarak goriilen matematik
kaygisi (Reynolds, 2003) matematikten hoslanmama durumundan 6te bir durumdur (Vinson, 2001). Bu
baglamda, 6grencilerin matematigi anlamasindaki en dnemli etkenlerden birisi kaygi olarak karsimiza
cikmaktadir. Matematigi anlamadaki basarisizlik matematik kaygisinin bir sonucu mudur yoksa
matematik kaygisi matematigi anlamadaki basarisizliktan mi kaynaklanmaktadir? sorusuna net bir
cevap verilemeyecegi gibi her iki durumun da birbirini etkiledigi asikardir.

Alanyazin incelendiginde hem matematiksel anlama hem de matematik kaygisi Gzerinde etkili olan
degiskenlerin incelendigi goriilmustir. Matematiksel anlamanin cinsiyet, sinif seviyesi, akademik basari,
ders calisirken yardim alip almama, matematik calisma siiresi, matematiksel oyun oynamayi sevip
sevmeme, kitap okumayi sevme, gelecekte matematikle ilgili bir is yapma degiskenlerine goére
incelendigi ve matematiksel anlamanin matematige yonelik tutumla iliskisine bakildigl (Kaba & Sengiil,
2015; Sengll & Kaba, 2016) goriilmistir. Matematik kaygisinin cinsiyet (Ari, Savas, & Konca, 2010;
Aydin, 2011; Dursun & Bindak, 2011; Ergene, 2011; Mutodi & Ngirande, 2014; Peker & Sentiirk, 2012;
Puteh & Khalin, 2016; Sahin, 2008) ve matematige yonelik tutum (Sahin, 2008; Yenilmez & Ozabaci,
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2003) degiskenleri agisindan incelendigi gorilmistir. Matematik kaygisinin basari (Dursun & Bindak,
2011; Ma & Xu, 2004; Puteh & Khalin, 2016; Sahin, 2008; Sherman & Wither, 2003; Yenilmez & Ozabaci,
2003), basari ve motivasyon (Zakaria & Nordin, 2008) ile iliskisinin arastirildigi gorilmustir. Ayrica
matematik kaygisinin problem ¢ézme Uzerindeki etkisinin (Lai, Zhu, Chen, & Li, 2015) ve 6gretmeninden
memnun olma (Peker & Sentiirk, 2012; Sahin, 2008) durumunun arastirildigi gérilmastdr.

Gerekliligi ve 6nemi tartisilmaz olan matematik, 6grencilerin korktuklari, sevmedikleri, 6grenmekte
zorluk cektikleri ve sonugta basarisiz olduklari derslerin basinda yer almaktadir (Kutluca, Alpay, &
Kutluca, 2015). Bu sebeple de hala her yoniyle arastiriimasina ihtiya¢ duyulmaktadir. Bu ¢alismada da
matematigi basarma Uzerinde ©nemli etkisi olan kayginin, matematiksel anlama ile iliskisinin
arastinimasi 6nemli gorilmektedir. Calisma, aradaki iliskinin arastirilmasi ile matematik basarisini
olumsuz yonde etkileyebilecek olan kayginin ortadan kaldirilmasi ya da azaltilmasi konusunda vyol
gosterici olmasi acisindan 6nemli gorilmektedir. Elde edilen sonuglardan yola ¢ikilarak hem vyeni
arastirmalar tasarlanabilecegi gibi matematigi anlamayi arttirici, kaygiyr azaltici ne gibi 6nlemlerin
alinabileceginin sunulmasi acgisindan da calismanin énemli oldugu disinilmektedir. Bu baglamda, bu
calismada ortaokul 6grencilerinin matematige yénelik kaygilari ile matematiksel anlamalari arasindaki
iliskinin arastirilmasi amaglanmistir. Buna ek olarak, cinsiyet ve sinif degiskenlerine gore aradaki iligki
sinanmigtir. Bu amaglarla asagidaki problemlerin cevaplari aranmistir:

1. Ortaokul 6grencilerinin matematige yonelik kaygilari ile matematiksel anlamalari arasinda anlamli bir
iliski var midir?

a. Ortaokul 6grencilerinin matematige yonelik pozitif ve negatif tutumlar ile matematiksel
anlamalari arasinda anlamli bir iligki var midir?

2. Ortaokul o6grencilerinin matematige yonelik kaygilari ve matematiksel anlamalari arasinda
cinsiyetlerine gére anlamh bir fark var midir?

3. Ortaokul 6grencilerinin matematige yonelik kaygilari ve matematiksel anlamalari arasinda sinif
seviyelerine gore anlamli bir fark var midir?

Yontem
Arastirma Modeli

Calisma iliskisel tarama modeline gére dizayn edilmistir. iliskisel tarama modellerinde iki ve daha ¢ok
sayidaki degisken arasindaki birlikte degisimin varligi ve/veya derecesini belirlemek amaclanmaktadir
(Karasar, 2007).

Calisma Grubu

Calisma grubu, olasili ve seckisiz olmayan (Blyukoztirk, Kilig-Cakmak, Akgiin, Karadeniz, & Demirel,
2012) ve 14 farkh stratejiden meydana gelen (Patton, 1990) amagsal 6rnekleme ydntemine gore
belirlenmistir. Bu ¢alismada amagsal 6rnekleme stratejilerden, maksimum tasarrufu ve en ulasilabilir
ornek ile calismayi saglayan uygun ornekleme stratejisi (Ravid, 1994) tercih edilmistir. Bu noktada ilk
amag¢ 513 ortaokul 6grencisine ulasmaktir, ancak sadece 466 6grenciye ulasilabilmistir. Bu baglamda,
calisma bir devlet ortaokulunda 6grenim gérmekte olan 466 6grenci ile gercgeklestirilmistir. Calismaya
katilan 6grencilerin cinsiyet ve sinif seviyesine gore dagilimlari incelendiginde c¢alisma grubunun,
%45.00'inin kiz (n=210), %55.00’inin erkek (n=256) 6grencilerden olustugu gorilmektedir. Calisma
grubu; %15.02’si (n=70) 5. sinifta, %36.27’si (n=169) 6. sinifta, %24.89’u (n=116) 7. sinifta ve %23.82’si
(n=111) 8. sinifta 6grenim gormekte olan 6grencilerden olusmaktadir.
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Veri Toplama Araglari

Matematiksel Anlama Diizeylerini Belirleme Olgedi (MADBO): Bu olcek, Kaba ve Sengiil (2015)
tarafindan ortaokul &grencilerinin matematiksel anlamalarini belirlemek amaciyla gelistirilmistir. Bu
baglamda bu 6lgek bu calismada ortaokul 6grencilerinin matematiksel anlama diizeylerini belirlemek
amaciyla kullanilmistir. Olgek tek boyutlu olup 56 madde icermektedir. Olcek; “Bir matematik konusunu
anlayip anlamadigimi bilirim” ve “Bir problemdeki ifadelerin ne anlama geldigini diisiiniirim” seklinde
ifadeler icermektedir. Olgekten alinabilecek en diisiik puan 56 iken en yiiksek puan 280’dir. Olcekten
alinan yiiksek puan matematiksel anlamanin yiksek oldugunu gostermektedir.

MADBO’niin Cronbach Alpha giivenirlik katsayisi .97; Spearman-Brown giivenirlik katsayisi .95 ve
Guttman-Split Half giivenirlik katsayisi .95 olarak hesaplanmistir. MADBO’niin gegerligi icin yapilan
dogrulayici faktor analizi sonucuna gore 6lgegin xz/sd orani 2.06 olarak hesaplanmistir. Bu deger, dlcegin
gercek verilerle uyumlu oldugunu ve mikemmel bir uyum sergiledigini gostermektedir (Kaba & Sengl,
2015).

Yapilan bu galismada ise, ilk olarak dlgegin giivenirligine bakilmistir. Bu baglamda, dlgegin Cronbach
Alpha ig tutarlilik katsayisi .97 olarak hesaplanmistir. Hesaplanan giivenirlik katsayilarinin .70 ve daha
ylksek olmasi test puanlarinin givenirligi icin genel olarak yeterli gorildiginden (Buylkoztirk, 2012)
elde edilen giivenirlik katsayisinin kafi olduguna karar verilmistir. Daha sonra 6lgegin faktor yapisinin
gecerligini test etmek amaciyla dogrulayici faktor analizi islemleri gerceklestirilmistir. Elde edilen
bulgular Tablo 1'de verilmistir.

Tablo 1.
MADBG’niin Dogrulayici Faktér Analizi Sonuglarr.

indeksler N Xz/sd RMSEA NFI NNFI CFI RMR  SRMR  GFI  AGFlI  PGFI

Degerler 466  2.48 .06 .97 .98 .98 .05 .04 .78 .76 .73

Xz/sd oraninin 2.50’ye esit veya kigik olmasi mikemmel uyumu (Kline, 2005), RMSEA degerinin
.06’ya esit ya da kicgiik olmasi iyi uyumu (Raykov & Marcoulides, 2008), NFI, NNFI ve CFI degerlerinin
.95’e esit veya blylk olmasi mikemmel uyumu (Simer, 2000; Thompson, 2004), RMR ve SRMR
degerlerinin .05’e esit veya kiigiik olmasi mikemmel uyumu (Brown, 2006) gostermektedir. GFl ve AGFI
degerleri .00 ile 1.00 arasinda degismekte olup (Sumer, 2000), .80 ve Ustl yeterli uyum olarak
degerlendiriimektedir (Aydin, 2009). PGFI degerinin 1.00’e yaklasmasi ise modelin yalin ve sade
oldugunu gdstermektedir (Simer, 2000). Bu baglamda Tablo 1 incelendiginde MADBQ’ye ait tiim uyum
degerlerinin istenilen diizeyde oldugu gorulmektedir.

Matematik Kaygisi-Endisesi Olgcedi (MKEO): Ikegulu (1998) tarafindan gelistirilen 6lcegin Tiirkce'ye
uyarlanmasi, gegerlik ve giivenirlik calismalari Ozdemir ve Giir (2011) tarafindan gergeklestirilmistir.
Olcek, ortaokul diizeyindeki &grencilerin matematige yonelik kaygilarini belirlemek amaciyla
gelistirilmistir. Bu baglamda olgek bu galismada, ortaokul 6grencilerinin matematige yoénelik kaygilarini
belirlemek amaciyla kullaniimistir. Matematige yonelik kayginin iki alt boyutunu matematige yonelik
olumlu ve olumsuz tutumlar olusturmaktadir. Bu baglamda 6lgek matematige yonelik pozitif tutumlar ve
matematige yonelik negatif tutumlar olmak tzere iki alt boyuttan meydana gelmektedir. Matematige
yonelik pozitif tutumlar boyutu 13 maddeden olusmaktadir. “Matematikten hoslanirrm” ifadesi bu
boyuta Ornektir. Matematige yonelik negatif tutumlar boyutu ise yedi maddeden olusmaktadir.
“Matematik sinav kdgidimi ya da 6devierimi teslim etmeye korkarim” ifadesi bu boyuta érnektir. Olcek,
toplam 20 maddeden meydana gelmektedir. Olcekten alinan yiiksek puan matematik kaygisinin yiiksek
oldugunu gostermektedir. Ikegulu tarafindan gelistirilen 6lgegin tim olarak Cronbach Alpha glivenirlik
katsayisi .73, alt boyutlarina ait Cronbach Alpha katsayilari sirasiyla .85 ve .93 olarak bulunmustur.
Ozdemir ve Giir (2011) tarafindan yapilan analizler sonucunda ise dlcegin tim olarak Cronbach Alpha
glvenirlik katsayisi .91, alt boyutlarina ait Cronbach Alpha katsayilari; matematige yonelik pozitif
tutumlar icin .86, matematige yonelik negatif tutumlar icin .91 olarak hesaplanmistir.
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Yapilan bu calismada ise, ilk olarak 6lgegin gilivenirligine bakilmistir. Bu baglamda, 6lgcegin Cronbach
Alpha i¢ tutarliik katsayisi .89 olarak hesaplanmistir. Olgegin alt boyutlarina ait Cronbach Alpha
katsayilari; matematige yonelik pozitif tutumlar icin .82, matematige yonelik negatif tutumlar icin .88
olarak bulunmustur. Hesaplanan givenirlik katsayilarinin .70 ve daha yiksek olmasi test puanlarinin
givenirligi icin genel olarak vyeterli gorildigiinden (BUyukoztirk, 2012) elde edilen glvenirlik
katsayilarinin kafi olduguna karar verilmistir. Daha sonra 6lcegin faktér yapisinin gegerligini test etmek
amaciyla dogrulayici faktor analizi islemleri yapilmis ve elde edilen sonuglar Tablo 2’de sunulmustur.

Tablo 2.
MKEQ’niin Dogrulayici Faktér Analizi Sonuglari.

indeksler N Xz/sd RMSEA NFI NNFI CFI RMR  SRMR GFI AGFl  PGFI

Degerler 466  3.64 .08 .94 .96 .96 .10 .06 .88 .85 71

Xz/sd oraninin 5.00’e esit veya kiiglik olmasi orta diizeyde uyumu (Stimer, 2000), RMSEA degerinin
.08’e esit ya da kiiclik olmasi iyi uyumu (Hooper, Coughlan, & Mullen, 2008), NFI degerinin .90’a esit
veya blylk olmasi iyi uyumu (Thompson, 2004) isaret etmektedir. NNFI ve CFl degerlerinin .95’e esit
veya bliylik olmasi mikemmel uyumu (Simer, 2000), RMR degerinin .10’a esit ya da kigik olmasi vasat
uyumu (Kline, 2005), SRMR degerinin .08’e esit veya kigiuk olmasi iyi uyumu (Brown, 2006)
gostermektedir. GFl ve AGFI degerleri .00 ile 1.00 arasinda degismekte olup (Sumer, 2000), .80 ve
yukarisi yeterli uyum olarak degerlendirilmektedir (Aydin, 2009). PGFI degerinin 1.00’e yaklasmasi ise
modelin yalin ve sade oldugunu géstermektedir (Siimer, 2000). Bu baglamda Tablo 2 incelendiginde
MKEQ’ye ait uyum degerlerinin cogunun istenilen diizeyde oldugu gériilmektedir.

Verilerin Toplanmasi ve Verilerin Analizi

Veri toplama sirecinde, ilk olarak uygulamanin yapilacagl okulun yonetimi ve 6gretmenleri ile
gorustlmustir. Yapilan gorismede, uygulamanin yapilacagi zaman araligl, uygulamanin ne sekilde
olacagl, ne kadar sire alacagi ve hangi derslerin uygulama igin uygun oldugu konulari goériisilmistiir. Bu
baglamda verilerin 15.12.2014 ile 19.12.2014 tarihleri arasinda toplanmasina karar verilmistir. Belirtilen
tarihler arasinda, ilgili okula gidilerek belirlenen uygun derslerde veri toplama araglari 6grencilere
dagitilmis ve veri toplama araglarini doldurmalari istenmistir. Ogrencilere veri toplama araglarini
doldurmalan icin 40 dakika silire verilmistir. Ayni saatte birden fazla sinifta uygulamanin yapilmasi
gerektiginde okuldaki 6gretmenlerden destek alinmistir. Uygulama sonucunda toplam 513 adet veri
toplama araci (MADBO ve MKEOQ) elde edilmistir.

Daha sonra elde edilen tiim veriler (513 adet MADBO ve MKEQ) arastirmacilar tarafindan tek tek
incelenmistir. Yapilan inceleme sonucunda bazi verilerin arastirma kapsamina alinamayacagina karar
verilmistir. Bunun sebepleri arasinda; bazi 6grencilerin olgeklerden sadece bir tanesini doldurmus
olmalari, bazi 6grencilerin Olgekteki sorulara sadece tek tip cevap vermeleri (6rnegin; sadece kesinlikle
katiliyorum secenegini isaretlemeleri) vb. yer almaktadir. Bu baglamda; 5. sinif seviyesinde bes, 6. sinif
seviyesinde yedi, 7. sinif seviyesinde 19 ve 8. sinif seviyesinde 16 olmak Uzere toplam 47 adet veri
toplama araci degerlendirmeye alinmamistir. Bu baglamda gerekli analizler, kalan 466 MADBO ve
MKEQ’den elde edilen veriler ile gergeklestirilmistir.

Daha sonra elde edilen verilerin parametrik teknikler ile mi yoksa parametrik olmayan teknikler ile mi
analiz edilecegi sinanmistir. Bunun igin, verilerin dagiliminin normal ya da normale yakin olmasi gerektigi
varsayimi incelenmistir. Elde edilen verilerin normal dagilima uygunlugu normallik konusunda kullanilan
testler araciligiyla incelenmistir. Bu noktada grup bilyikluginin (N=466) 50’den buyik olmasi
durumunda Kolmogorov-Smirnov (K-S) testinin kullanilmasi onerildiginden (Buyukoztirk, 2012;
Buylkozturk, Cokluk, & Kokli, 2010) bu calismadaki verilerin normalligi hakkinda karar vermede bu
testten yararlanilmistir.

Hesaplanan p degerinin .05’ten biylk ¢ikmasi, bu anlamllik diizeyinde puanlarin normal dagilima
uygun oldugu seklinde yorumlanir (Biyiikdztiirk, 2012). Hem MADBO hem de MKEQ’den elde edilen
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verilerin analizi sonucunda MKEQ’niin alt boyutlari da dahil olmak {izere, verilerin normal dagilima sahip
olmadigi belirlenmistir. Bu baglamda elde edilen verilerin parametrik olmayan testler araciligiyla analiz
edilmesine karar verilmistir.

Takip eden asama olan verilerin ¢6zlimlenmesinde, Spearman korelasyonu, “Mann-Whitney U (MW-
U)” ve “Kruskal-Wallis (KW)” testleri kullanilmistir. Cinsiyet degiskenine gore yapilan analizlerde MW-U
testi kullanilirken, sinif seviyesi degiskenine gore yapilan analizlerde KW testi kullanilmistir. KW testine
gore gruplar arasinda gozlenen farkin, hangi gruplar arasindaki anlamli farklara bagli olarak ortaya ciktigi,
gruplarin ikili kombinasyonlari tizerinden MW-U testi uygulanarak (Blylikoztiirk, 2012) incelenebilir. Bu
baglamda yapilan bu arastirmada KW testi sonuglarina gore gruplar arasinda meydana gelen farklarin
kaynagi MW-U testi ile incelenmistir. Yapilan tim istatistiksel islemlerde anlamlilik dizeyi .05 olarak
kabul edilmistir.

Bulgular

Arastirmanin birinci alt problemi “Ortaokul &grencilerinin - matematige yénelik kaygilari ile
matematiksel anlamalari arasinda anlamli bir iliski var midir?” seklinde belirlenmistir. Birinci alt problem
kapsaminda “Ortaokul égrencilerinin matematige yénelik pozitif ve negatif tutumlari ile matematiksel
anlamalari arasinda anlamli bir iliski var midir?” sorusunun da cevabi arastirilmistir. Yapilan analizlerden
elde edilen bulgular Tablo 3’te sunulmustur.

Tablo 3.

Ortaokul Ogrencilerinin Matematige Yonelik Kaygilari ile Matematiksel Anlamalari Arasindaki liski.
iliski N r p

Matematiksel Anlama/Matematige Yonelik Kaygi 466 .74 .00

Matematiksel Anlama/Matematige Yonelik Pozitif Tutum 466 .73 .00

Matematiksel Anlama/Matematige Yonelik Negatif Tutum 466 .55 .00

Tablo 3 incelendiginde, ortaokul 6grencilerinin matematige yonelik kaygilari ile matematiksel
anlamalari arasinda yuksek diizeyde pozitif ve anlamli bir iliskinin oldugu goriilmektedir (r= .74; p< .05).
Buyukozturk (2012), korelasyon katsayisinin mutlak deger olarak .70-1.00 arasinda olmasini yiiksek, .70-
.30 arasinda olmasini ise orta diizeyde bir iliski olarak ifade etmektedir. Bununla birlikte Tablo 3
incelendiginde matematige yonelik kaygi-endise 6lgegi alt boyutlari ile matematiksel anlama arasinda da
anlaml bir iliskinin oldugu gérilmektedir. Ogrencilerin matematiksel anlamalari ile matematige yonelik
pozitif tutumlari arasinda yiksek dizeyde pozitif (r= .73; p< .05) bir iliskinin var oldugu belirlenirken
matematige yonelik negatif tutumlari arasinda orta diizeyde pozitif (r= .55; p< .05) bir iliskinin var oldugu
belirlenmistir.

Arastirmanin ikinci alt problemi “Ortaokul &dgrencilerinin - matematige yénelik kaygilari ile
matematiksel anlamalari arasinda cinsiyetlerine gére anlamli bir fark var midir?” seklinde belirlenmistir.
Anlamli bir farkin olup olmadigi MW-U testi ile incelenirken, aradaki iliskinin varligi Spearman korelasyon
katsayisi ile incelenmistir. Elde edilen bulgular Tablo 4’te sunulmustur.

Tablo 4.
Ortaokul Ogrencilerinin Matematidge Yonelik Kaygilari ve Matematiksel Anlamalarinin Cinsiyetlerine Gére
incelenmesi.

Matematiksel Anlama & Cinsiyet N Sira Ortalamasi  Sira Toplami U p

Kiz 210 239.86 50371.50 25543.50 .36
Erkek 256 228.28 58439.50

Matematige Yonelik Kaygi & Cinsiyet N Sira Ortalamasi  Sira Toplami U p

Kiz 210 232.70 48867.00 26712.00 .91
Erkek 256 234.16 59944.00
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Tablo 4 incelendiginde, 6grencilerin matematiksel anlamalarinin cinsiyete gére anlamli bir farkhlik
gostermedigi soylenebilir (U=25543.50; p= .36 > .05). Bununla birlikte sira ortalamalari dikkate
alindiginda, kiz 6grencilerin matematiksel anlamalarinin erkek 6grencilere gére daha yiksek oldugu
anlasiimaktadir. Tablo 4 incelendiginde, 6grencilerin matematige yonelik kaygilarinin cinsiyete gore
anlamh bir farklihk gostermedigi soylenebilir (U=26712.00; p= .91 > .05). Bununla birlikte sira
ortalamalan dikkate alindiginda, ¢ok az bir farkla erkek 6grencilerin matematige yonelik kaygilarinin
ylksek oldugu gorilmektedir.

Tablo 5.
Ortaokul Ogrencilerinin Matematige Yénelik Kaygilari ile Matematiksel Anlamalarinin Cinsiyete Gére
iliskisi.

Matematige Yonelik Kaygi/Matematiksel Anlama N r p
Cinsiyet

Kiz (K) 210 .78 .00
Erkek (E) 256 .71 .00

Kiz ve erkek 6grencilerin matematige yonelik kaygilari ile matematiksel anlamalari arasinda anlamh
bir iliskinin olup olmadigina dair yapilan analiz sonuglari ise Tablo 5’teki gibidir. Hem kiz 6grencilerin hem
de erkek 6grencilerin matematiksel anlamalari ile matematige yonelik kaygilari arasinda pozitif yonde
yuksek diizeyde bir iliskinin oldugu goriilmektedir.

Arastirmanin {gunci alt problemi “Ortaokul 6grencilerinin  matematige yénelik kaygilari
matematiksel anlamalari arasinda sinif seviyelerine gére anlamli bir fark var midir?” seklinde
belirlenmistir. Anlamli bir farkin olup olmadigi KW testi ile incelenirken, aradaki iliskinin varligi Spearman
korelasyon katsayisi ile incelenmistir. Elde edilen bulgular Tablo 6°da sunulmustur.

Tablo 6.
Ortaokul Ogrencilerinin Matematige Yénelik Kaygilari ve Matematiksel Anlamalarinin Sinif Seviyelerine
Gére incelenmesi.

2

Matematiksel Anlama & Sinif Seviyesi N Sira Ortalamasi  sd % p  Anlaml Fark
5 70 273.14 3 2679 .00 5;7-8

6 169 261.08 6; 7-8

7 116 204.66

8 111 196.65

Matematige Yonelik Kaygi & Sinif Seviyesi N Sira Ortalamasi  sd XZ p Anlamli Fark
5 70 259.22 3 2481 .00 5;7-8

6 169 265.52 6;7-8

7 116 203.79

8 111 199.57

Tablo 6 incelendiginde, 6grencilerin matematiksel anlamalarinin, sinif seviyesine gore anlamli bir
sekilde farklilastigi goérilmektedir (X2=26.79; p= .00 < .05). Sira ortalamalari dikkate alindiginda, en
yiiksek matematiksel anlama diizeyine 5. sinif 6grencilerinin sahip oldugu, bunu 6. ve 7. sinifta 6grenim
goren 6grencilerin takip ettigi goriilmektedir. Sinif seviyeleri arasinda meydana gelen anlamli fark MW-U
testi ile belirlenmistir. Analiz sonuglarina goére; 5. ve 6. siniflarda 6grenim goéren Ogrencilerin
matematiksel anlamalarinin 7. ve 8. sinifta 6grenim goéren 6grencilerin matematiksel anlamalarindan
daha yuksek oldugu ve farklarin anlamli oldugu ortaya ¢ikmustir.

Tablo 6 incelendiginde, 6grencilerin matematige yonelik kaygilarinin, sinif seviyesine gére anlamli bir
sekilde farklilastigi gorilmektedir (X2=24.81; p= .00 < .05). Sira ortalamalari dikkate alindiginda, en
ylksek kaygi puanina 6. sinif 6grencilerinin sahip oldugu, bunu 5. ve 7. sinifta 6grenim géren 6grencilerin
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takip ettigi gortlmektedir. Sinif seviyeleri arasinda meydana gelen anlamh fark, MW-U testi ile
belirlenmistir. Analiz sonuglarina gore; 5. ve 6. siniflarda 6grenim goéren 6grencilerin matematige yonelik
kaygilarinin 7. ve 8. sinifta 6grenim goren 6grencilerin matematige yonelik tutumlarindan daha ylksek
oldugu ve farklarin anlamli oldugu ortaya ¢ikmistir. Sinif seviyesine gore, 6grencilerin matematiksel
anlamalari ile matematige yonelik kaygilari arasinda anlamli bir iliskinin olup olmadigina dair yapilan
analiz sonuglari Tablo 7’deki gibidir.

Tablo 7.
Ortaokul Ogrencilerinin Matematige Yénelik Kaygilari ile Matematiksel Anlamalarinin Sinif Seviyesine
Gére lliskisi.

Matematige Yonelik Kaygi/Matematiksel Anlama N r p
Sinif Seviyesi

5 70 .67 .00
6 169 .71 .00
7 116 .69 .00
8 111 .76 .00

Tablo 7 incelendiginde, 5. ve 7. sinifta 6grenim gérmekte olan 6grencilerin matematiksel anlamalari
ile matematige yonelik kaygilari arasinda orta diizeyde pozitif bir iliski oldugu goriliirken, 6. ve 8. sinifta
O0grenim goren 6grencilerin matematiksel anlamalari ile matematige yonelik kaygilari arasinda yiksek
diizeyde pozitif bir iliski oldugu goriilmektedir.

Tartisma, Sonug ve Oneriler

Bu calismada, ortaokul 6grencilerinin matematige yonelik kaygilari ile matematiksel anlamalari
arasindaki iliski arastirilmistir. Buna ek olarak cinsiyet ve sinif degiskenlerine gore aradaki iliski
sinanmistir. Bu baglamda, arastirmadan elde edilen ilk sonug, matematiksel anlamasi yiiksek olan
ortaokul égrencilerinin matematige yénelik kaygilari da yliksektir seklinde ortaya c¢ikmistir. Hembree
(1990) matematik basarisi yikseldikce matematik kaygisinin azaldigini ifade etmistir. Benzer sekilde
Kutluca, Alpay ve Kutluca (2015) matematik kaygisi yiksek olan 6grencilerin matematik basarilarinin
disik, matematik basarisi yiksek olan 6grencilerin ise matematik kaygilarinin disik oldugu sonucuna
ulagsmiglardir. Bu ¢alismada ortaya cikan iliskinin pozitif yonli olmasi sonucu ise dikkat gekicidir. Bu
noktada Ulkemizde yapilan sinavlarin 6grencilerimizde ve velilerde kaygi, stres, gerilim ve tek hedefe
kitlenme gibi olumsuz tutumlari beraberinde getirdigi (Ozdemir & Giir, 2011) gézden kagirilmamalidir.
Matematik basarisi yliksek olmasina ragmen, yapilan sinavlar sebebiyle 6grencilerin kaygi diizeylerinin
de yliksek olmasi beklenen bir durum olarak yorumlanabilir. Zira son donemlerde (ilkemizde yasanan sik
mifredat degisimleri, 6gretmenlerin yeni mifredat iceriklerine tam hakim olmamalari ve yeterince
bilgilendirilmedikleri (Isik, Ciltas, & Bekdemir, 2008) bilinmektedir. Bu durum da 6grencilere yansiyor
olabilir ve 6grenciler matematikte basarili olmalarina ragmen yiksek kaygiya sahip olabilirler. lossi
(2007) kayglyr azaltmak igin kendi kendine 6grenme, uzaktan egitim ve matematik kaygisi kurslari gibi
miifredat stratejilerinin kullanilabilecegini 6nermistir. Bu baglamda mifredat degisimleri ile ilgili olarak
o6gretmenlerin hizmet i¢i egitimlerle bilgilendiriimeleri ve mufredat iceriklerine tam olarak héakim
olmalari saglanabilir. Ayrica matematik kaygisi kurslarinin hem 6gretmenler hem de 6grenciler igin
verilmesinin yararli olacagl dusilinlilmektedir. Boylece 6grencilerde meydana gelen kaygl diizeyleri
disurulebilir ve matematiksel anlamalari artirilabilir. Awanta (2000) kaygi ve matematik 6grenme
arasindaki iliskinin karmasik bir yapida oldugunu belirtmistir. Yeterli diizeyde kayginin 6grenme igin
uyarici oldugunu ifade ederken asiri kayginin 6grenmenin oniine gegebilecegini belirtmistir. Bu noktada
ogrencilerin matematiksel anlamalari icin ne diizeyde kayginin yararli olduguna yoénelik ¢alismalar da
yapilabilir. Yapilan bu ¢alismalar sayesinde, uygun kaygi diizeyinin belirlenmesi ile matematik basarisinin
artirilmasi saglanabilir.
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Arastirmanin bir diger sonucu, kiz ve erkek 6grencilerin matematiksel anlamalari arasinda anlamli bir
farkhhgin  olmadigidir. Bu sonug¢ Arslan’in  (2013) ¢alismasinda elde ettigi sonugla paralellik
gostermektedir. Ancak literatlirdeki diger calismalar (Kaba & Sengiil, 2015; Sengiil & Kaba, 2016) ile ters
dismektedir. Paralellik gosteren nokta kiz 6grencilerin matematiksel anlamalarinin erkek 6grencilerin
matematiksel anlamalarina gére daha yiksek oldugu sonucudur. Yapilan ¢alismalarda (Kaba & Sengiil,
2015; Sengiil & Kaba, 2016) ve bu galismada, kiz 6grencilerin matematiksel anlama puanlarinin erkek
ogrencilerinkinden daha ylksek oldugu goérilmistir.

Bir diger sonug¢ ise, ortaokul Ogrencilerinin matematige yonelik kaygilari cinsiyete gore
degismemektedir seklindedir. Bu sonug, literatiirdeki birgok ¢alismanin (Aydin, 2011; Birgin, Baloglu,
Cathoglu, & Girbiz, 2010; Bozkurt, 2012; Dede & Dursun, 2008; Dursun & Bindak, 2011; Kutluca, Alpay,
& Kutluca, 2015; Miller & Bichsel, 2004; Mohamed & Tarmizi, 2010; Puteh & Khalin, 2016; Tan, 2015;
Tasdemir, 2015; Tuncer & Yilmaz, 2016; Yaratan & Kasapoglu, 2012) sonucu ile paralellik gostermektedir.
Bununla birlikte, Kutluca, Alpay ve Kutluca (2015) kiz 6grencilerin kaygi puanlarinin erkek 6grencilere
gore daha ylksek oldugu sonucuna ulasmislardir. Dede ve Dursun (2008) ve Dursun ve Bindak (2011) ise
erkek Ogrencilerin kaygi puanlarinin kizlara gore daha yiksek oldugu sonucuna ulasmislardir. Bu
¢alismada da ¢ok az bir farkla erkek 6grencilerin kaygi puanlarinin daha yiiksek oldugu gorilmistir.
Bunun yani sira Altermatt ve Kim (2004) ise kizlarin erkeklerden neden daha ¢ok kaygi duyduklarini g
baslikta agiklamiglardir. Bunlardan ilki, kizlarin, disik performansin, kontrol edilemeyen degiskenlerin
(daha az yetenekli olma vb. gibi) bir sonucu oldugunu diisinmeleridir. Bu diisiince onlarin kaygi
duymasina sebep olmaktadir. ikincisi, kiz 6grenciler, ebeveynleri, ilkokul ve ortaokul 6gretmenleri dahil
digerlerini hosnut etme konusunda daha endiselidirler. Ugiinciisii ise rekabet icerikli ortamlarda kizlarin
daha ¢ok kaygl duyabilecegidir. Cunkl bir grup calismasinda kizlar sosyallesirken, erkekler rekabet
etmektedirler. Bu sosyallesme de kizlar igin dezavantaj olabilmektedir. Matematik dersi temel
alindiginda kiz ve erkek o6grencilerin kendilerini matematikte yeteneksiz olarak gormemeleri
saglanmalidir. Boylece matematige yonelik kaygi dizeyleri disirilebilir. Derslerde uygulanan grup
¢alismalarinda 6gretmenlerin dikkatli olmasi gerekmektedir. Kizlarin asiri sosyallesme, erkeklerin ise asiri
rekabet halinde olmasi 6nlenmelidir. Boylece uygun kaygi diizeyi yakalanabilir ve matematikte basari
artirilabilir.

Matematiksel anlama sinif seviyelerine gére anlamh sekilde farklilasmaktadir sonucu literattirdeki
calismalar ile (Kaba & Sengiil, 2015; Sengil & Kaba, 2016) paralellik gostermektedir. Ortaokul
ogrencilerinin sinif seviyesi yikseldikce matematiksel anlamalari diismektedir. Matematik yigiimali bir
derstir. Bu sebeple herhangi bir matematik konusunun 6grenilmesi ondan 6nceki konularin 6grenilmesi
ile ilgilidir. Bu sebeple herhangi bir noktada eksiklik duymaya baslayan 6grenci icin matematik, ilerleyen
yillarda daha karmasik bir hale gelebilmektedir. Konularin da giderek zorlasmasi ile matematiksel
anlamanin diismesi sonucunun ortaya ¢ikmasi beklenebilir.

Matematige yonelik kaygi sinif seviyelerine gore farklilasmaktadir sonucu literatlirdeki ¢alismalarin
(Aydin, 2011; Dede & Dursun, 2008; Dursun & Bindak, 2011; Kurbanoglu & Takunyaci, 2012; Tasdemir,
2015; Yenilmez & Ozbey, 2006) sonuglari ile értismektedir. 6. sinifta 6grenim gdren 6grencilerin en
yiiksek kaygi puanina sahip olduklari belirlenmistir. Bu durum 7. ve 8. sinifta azalarak devam etmistir. Bu
sonug, sinif seviyesi arttikca matematik kaygisinda azalmanin oldugu seklinde yorumlanabilir. Bu durum
ogrencilerin yasca bliyiimeleri ve kaygilari ile basa gikabilmeyi 6grenmeleri seklinde degerlendirilebilir.
Ancak 6grencilerin hala kaygi duyduklari gézden kagirilmamali ve bu durumun nasil ortadan kaldirilacagi
arastirilmahdir. Furner ve Berman (2003) matematik 6gretmenlerinin bir problemi ¢6zmek icin tek bir
¢6ziim stratejisi kullanmak yerine, slirece ve c¢esitli problem ¢6zme stratejilerine odaklanmalari
gerektigini belirtmislerdir. Bu sayede, Ogrencilerinin matematige yonelik kaygilarini azaltmalarina
yardimci olabileceklerini ifade etmislerdir. Buna ek olarak kullanilan gesitli problem ¢ozme stratejilerinin
sinif igerisinde tartisiimasi ile 6grencilerin kendi fikirlerini paylasmasi saglanabilir. Bu noktada 6grenciler
cekingen davranabilirler. Furner ve Berman (2003), 6gretmenlerin, herkesin matematikte yanhs
yapabilecegini ve kaliteli ve orijinal fikirlerin 6nemini 06grencilerine belirtmeleri gerektigini ifade
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etmektedirler. Ogretmenler &grencilerini cesaretlendirmelidirler. Kendi diisiincesini ifade etme sansi
bulan 6grencinin 6zgliven duyacagi diisiiniiimekte ve kaygilarinin azalacagi 6ngorilmektedir.

Bu calisma, sadece 466 ortaokul Ogrencisi ile ylrGtilmustir. Bu sebeple daha genis olgekli

¢alismalarin yapilmasi 6nerilmektedir. Ayrica ¢alisma sadece nicel bir arastirmadir. Matematik kaygisi ve
matematiksel anlama arasindaki iliskinin arastirildigi nitel calismalarin yapilmasi dnerilmektedir. Boylece
aradaki iliskinin daha net anlasilabilecegi disliniilmektedir. Ek olarak asagidaki 6neriler verilebilir:

1.
2.

Matematik kaygisini azaltici matematiksel anlamayi artirici kurslar diizenlenebilir.

Matematiksel anlamanin iyi gelisimi i¢in ne duzeyde kayginin yeterli oldugunu belirlemeye yonelik
calismalar yapilabilir. Bu calismalardan elde edilen sonuglar cercevesinde, 6grenme ortamlari
diizenlenebilir. Boylece 6grencilerin matematiksel anlama diizeyleri artirilabilir.

Kiz 6grencilerin matematiksel anlama diizeylerinin daha yiiksek ¢ikmasinin sebeplerini (matematik
dersine daha c¢ok calisma, ek ders alma, aile destegi, matematik 6gretmeni vb. gibi) arastirmaya
yonelik nitel calismalar yapilabilir. Bu ¢alismalardan elde edilen sonuglar i1s18inda, erkek 6grencilerin
matematiksel anlamalarini yikseltmeye yonelik ne tir ¢alismalarin (ek ders, akran destegi, édev
verilmesi vb. gibi) yapilabilecegi ortaya cikarilabilir.

Ogrencilerin matematigi anlamalarini saglayacak etkinliklerin yapilmasi (6rnegin; geometri 6grenme
alaninda origami etkinliklerinden vyararlanilmasi vb. gibi), derslerin matematiksel oyunlarla
desteklenmesi (6rnegin; teknoloji destekli oyunlar, bulmacalar vb.), anlamayi kolaylastiracak
stratejilerin (6rnegin; isbirlikli 6grenme, probleme dayali 6grenme vb. gibi) secilmesi 6nerilmektedir.

Ogretmenlerin farkli problem ¢dzme stratejilerini (sistematik liste yapma, benzer basit
problemlerden yararlanma vb. gibi) kullanmalari 6nerilmektedir. Ogrencilerin de bu stratejileri
kullanmalari icin cesaretlendirilmeleri gerekmektedir.

Matematiksel anlamanin giderek diismesinin nedenlerinin (6rnegin; matematik derslerinin sunus
yoluyla islenmesi, grupla 6grenme, derslerde teknoloji ve materyal kullanma-kullanmama durumu
vb. gibi) arastirildigi calismalarin yapilmasi da yararli olacaktir.

Bilgilendirme

Bu calisma 22-25 Mayis 2017 tarihlerinde Sarasota/Florida, ABD’de gerceklestirilen Kiresel Egitim ve

Arastirma Konferansinda s6zli bildiri olarak sunulmustur.
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