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Abstract

Mathematics self-concept, which can be defined as student ratings of their skills, ability, enjoyment and interest in mathematics, 
is seen as an important factor in mathematics education. In this context, the purpose of this study was to investigate the 
elementary school students’ mathematics self-concept levels regarding their grade level and gender. Relational survey method 
was used in this study. The research sample were composed of 281 students, determined by randomly from in a primary and a 
secondary school in Istanbul in the spring term of 2013-2014 academic year. Data were collected using the “Self-Description 
Questionnaire-I” developed by Marsh (1992) and adapted in -way 
ANOVA) and independent sample t-test were employed to analyze data. The results of the analyses indicate that there is a 
statistically significant difference between elementary school students’ mathematics self-concept levels based on their grade 
levels. Furthermore, there was a significant difference in elementary school students’ mathematics self-concept levels points of 
view gender. In the light of the findings of this study, the researchers have developed suggestions.
© 2014 The Authors. Published by Elsevier Ltd.
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1. Introduction

Professional organizations of mathematics education have attached great importance to affective factors (National 
Council of Teachers of Mathematics, 2000). According to Bloom (1995), one of the most important and stable 
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indicators of affective student attributes is self-concept; it affects many critical behaviors of the students such as 
effort to learn, determination when confronted by a problem and participation in the lectures. 

The term self is generally used in reference to the conscious reflection of one's own being or identity, as an object 
separate from other or from the environment. There are a variety of ways to think about the self with self-concept. 
Self-concept is often considered as the cognitive or thinking aspect of self (related to one's self-image) (Huitt, 2011). 
Intriguingly, there seems to be diverse opinions on the definition of self-concept.

According to Rogers (1959), who is one of the researches on self-concept, self-concept is a combination of 
organized and at the same time consistent perceptions and beliefs about self. On the other hand, Rosenberg (1989) 
defines self-concept as a collection of thoughts and ideas about self. Shavelson, Hubner and Stanton (1976) provides 
another point of view by taking common points of self-concept definitions into account, and they define self-concept 
as self-perception, created with the effects of past experiences and  social environment. Franken (1994) states the 
importance of one's self-concept that there is a great deal of research which shows that the self-concept is, perhaps, 
the basis for all motivated behavior. It is the self-concept that gives rise to possible selves, and it is possible selves 
that create the motivation for behavior (Franken, 1994).

There are different views on characteristics of self-concept, as there are differences in the definition of it. To 
facilitate research in education, Shavelson, Hubner, and Stanton (1976) proposed a hierarchical model that posited a 
general self-concept at the apex of the hierarchy beneath which were academic and nonacademic self-concepts, and
each was further divided into self-concepts in various dimensions. Academic self-concept refers to a person's 
"perception of self with respect to achievement in school" (Reyes, 1984). However, there has been several researches 
and discussions on the validity of this model (Marsh, 1987). One of these researches was conducted by Marsh and 
Shavelson (1985), and they classified academic self-concept in two dimensions as mathematics self-concept and 
verbal self-concept; their approach is different compared to Shavelson (1976) model (Marsh, 2005).

In particular, a person's mathematics self-concept refers to the perception or belief in his or her ability to do well 
in mathematics or confidence in learning mathematics (Reyes, 1984; Shavelson, Hubner, & Stanton, 1976).  At the 
same time, mathematics self-concept is defined as learning mathematics concepts, learning the topics easily, being 
successful, liking the lectures or not, self evaluation of students in terms of their interest and skills at lectures, and 
their perceptions about these skills (Marsh, 1992; Reyes, 1984). In the context of this study, self-concept is defined 
as the way an individual thinks, feels, acts, values and evaluates himself or herself in relation to performance in 
mathematics.

Self-concept is an important construct in education because of its linkage to academic achievement (Ayodele, 
2011; Byrne, 1984; Wang, 2007). Several studies have examined the relationship between self-concept and academic 
achievement or performance in mathematics. Most of these studies support the belief that self-concept is a strong 
facilitator of academic achievement in mathematics and that a positive or negative change in self-concept tends to 
produce a commensurate change in academic achievement or performance (Ayodele, 2011; Marsh & Hau 2004; 
Wa & Fer, 2013).

When we look at the international researches, it can be seen that there are many studies on the mathematics self-
concept levels of students (Ahmed, Minnaert, & Kuyper, 2012; Marsh, Kong, & Hau, 2000). Moreover, there are 
several researches on the relationship between mathematics self-concept and gender (Ayodele, 2011; Fisher, 2008; 
Manger & Eikeland, 1998; Skaalvik & Ramkin, 1994).  

When we consider the researches in Turkey, there are a few studies on the mathematics self-concept levels of the 
fifth g & Fer, 2013) and prospective teachers (Is
2010). Compared to the high number of international studies on the self-concept, which is seen as an important 
factor in mathematics education, the number of studies on the topic in Turkey is very limited. This fact shows the 
need to conduct new researches to evaluate self-concept levels of elementary school students. In this context, the 
purpose of this study is to investigate the elementary school students’ mathematics self-concept levels regarding 
their grade level and gender. In parallel with this purpose, the problem statement of this research is “Do mathematics 
self-concept levels of elementary school fourth, fifth and sixth grade students change based on grade level and 
gender variables?”.



598   Fatma Erdogan and Sare Sengul  /  Procedia - Social and Behavioral Sciences   152  ( 2014 )  596 – 601 

2. Method

2.1. Research design

The study was a relational survey design in order to describe the degree of relationship between students’ 
mathematics self-concept and their grade level in Mathematics as well as the influence of gender on mathematics 
self-concept.

2.2. Participants

The participants consisted of total of 281 fourth, fifth and sixth grade students 152 (%) female and 129 (%) male 
studying in a primary and a secondary school located on the European side of the Istanbul province, in the spring 
term of 2013-2014 academic year. Descriptive statistics of participants in terms of their grade level and gender have 
been presented in Table 1.

Table 1. Descriptive statistics of participants in terms of their grade level and gender.

Grade

Female Male 

Totalf % f %

4 46 52.9 41 47.1 87

5 52 54.7 43 45.3 95

6 54 54.5 45 45.5 99

Total 152 54.1 129 45.9 281

2.3. Data gathering instrument

The “Self-Description Questionnaire-
(2008) was used for measuring the mathematics self-concept of students in collection of the quantitative data for the 
study. The Likert-type scale contains total of 8 items. It is designed as a 5-point likert scale with response categories 
of: Never (1), Rarely (2), Sometimes (3), Usually (4), Always (5). The researcher calculated the Cronbach’s alpha 
reliability coefficient of the scale as 0.94. The Cronbach alpha coefficient of the scale for this study was 0.84.

2.4. Data analysis

The findings were analyzed by the techniques of descriptive statistics and parametric statistics. Frequency tables 
and analysis of variance (One-way ANOVA) were employed to analyze data. Furthermore, an independent sample 
T-test was applied to determine the variation in students’ mathematics self-concept by gender.

3. Results

This section provides the findings obtained from the mathematics self-concept sub-scale administered to fourth, 
fifth and sixth grade students.  However, Kolmogorov-Smirnov tests were conducted to establish whether the results 
had normal distribution prior to analysis of the tests. According to this test, if the p> .05, then the data has normal 
distribution and they can be analyzed with the parametric tests. Accordingly, the results of the Kolmogorov-Smimov 
test conducted on the results of the mathematics self-concept sub-scale administered to the forth, fifth and sixth 
grades are as follows, respectively: (KSZ=.84, p=.19>.05), (KSZ=.87, p=.74>.05)  and (KSZ=.84, p=.85>.05). 
Because it was seen that the tests displayed normal distribution on the basis of these results, it was decided to use the 
Anova and t-test in other analyses. After, descriptive statistics of the scores, related to the mathematics self-concept 
sub-scale are presented in Table 2.
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Table 2. Descriptive statistics of the mathematics self-concept sub-scale.

Grade N Min Max Mean sd

4 87 18 38 27.51 4.66

5 95 15 36 24.66 4.86

6 99 12 39 24.45 6.41

Total 281 12 39 25.47 5.56

The table shows that the average score for the mathematics self-concept sub-scale is 25.47. It was seen that the 
standard deviation is low compared to the average scores. Hence, it can be said that scores of students have a 
homogeneous distribution. When the table is examined, it can be seen that the scores that have the highest value is 
27.51 and the lowest value is 24.45. It can be further said based on these findings that students have average level in 
the mathematics self-concept.

Afterwards, One-way ANOVA has been conducted in order to find whether there is a considerable difference 
between the groups in terms of the mathematics self-concept sub-scale results. The results of this study have been 
presented in Table 3.

Table 3. ANOVA results for the mathematics self-concept sub-scale.

Sources of variance Sum of 
squares

Degree of 
freedom

Mean square F p

Between Groups 524.48 2 262.24 8.97 <0.001

Within Groups 8129.51 278 29.24

Total 8653.99 280

According to the Table 3, results of the ANOVA conducted on the mathematics self-concept sub-scale of grades 
showed a significant difference at a statistical level of significance of 0.05 in terms of the mathematics self-concept 
between the three groups (F=8.97, p<.05).

Furthermore, the result of the Levene’s Test applied to the mathematics self-concept sub-scale data of the grades 
was (F=6.14 p<.05), and therefore it can be said that the group variances weren’t homogeneous at the p<.05 
significance level, i.e. groups didn’t have equal variances. To identify significantly which specific groups differed, 
Tamhane’s T2 test has been conducted. The results of this study have been presented in Table 4.

Table 4.Tamhane’s T2 test results for the mathematics self-concept sub-scale.

Grup(I) Grup(J) Mean difference (I-J) p

Grade 4 Grade 5

Grade 6

2.84 <0.001

3.05 <0.001

Grade 5 Grade 4

Grade 6

-2.84 <0.001

0.21 0.99

Grade 6 Grade 4

Grade 5

-3.05 <0.001

-0.21 0.99

The Tamhane’s T2 test comparison results showed that the students in fourth grade significantly (p<.05) 
outperformed the students in groups fifth grade and sixth grade in mathematics self-concept.  The results also 
showed no significant difference at a statistical level of significance of 0.05 in terms of mathematics self-concept 
between fifth grade and sixth grade (p=.99>.05). Differences among students’ mathematics self-concept levels 
points of view gender were analyzed by independent samples t-test. The results of this study have been presented in 
Table 5.
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Table 5. T-test results according to gender for the mathematics self-concept sub-scale.

Gender N Mean sd df t       p

Female 152 22.80 4.97 279 10.21 <0.001

Male 129 28.61 4.47

Results of the independent sample t-test conducted on the mathematics self-concept sub-scale scores of male and 
female students showed a significant difference at a statistical level of significance of 0.05 in terms of the 
mathematics self-concept between the two groups (t=10.21, p<.05). This difference is in favour of the male students.

4. Conclusion, discussion and implications

The results of the analyses indicate that there is a statistically significant difference between elementary school 
students’ mathematics self-concept levels based on their grade levels. The expectation at the study was to see that as 
students’ grade levels increase, their mathematics self-concept increase as well. However, the students with the 
highest level of mathematics self-concept are the ones at the fourth grade level.  The study resulted in the conclusion 
that as students’ grade levels increase, their mathematics self-concept levels decrease. At the same time, the studies 
of Wilkins (2004) also confirms this result; stating that there is a decline in mathematics self-concept levels of the 
students as the grade level increases.

According to the results of the study, there was a significant difference in elementary school students’ 
mathematics self-concept levels points of view gender. This difference is in favour of the male students. This result 
is in line with the previous findings (Fennema & Sherman, 1978; Funk & Bachman, 1996; Manger & Eikeland, 
1998; Reyes, 1984). Indeed, Funk and Bachman (1996) reported that boys seem to have a more positive self-concept 
in a number of dimensions such as mathematics and general self-esteem than do girls. Fennema and Sherman (1978) 
and Reyes (1984) found that boys showed significantly higher mathematics self-concept than girls. Relatedly, 
Johnsson-Smaragdi and Johnsson (1995) reported differences in the strength of relationship between self-concept 
and achievement which seems to be stronger for boys. Further, in a study to find the effect of mathematics self-
concept on mathematics achievement among Norwegian elementary school students, Manger and Eikeland (1998) 
found that boys showed significantly higher mathematics self-concept than girls. However, this result contradicts 
with the outcomes of Bilgen’s (2013) researches. and Bilgen (2013) states that 
gender does not significantly affect the mathematics self-concept levels of fourth grade students.

Self-concept is not an innate feature, it is shaped with the social and physical environment in time. School 
environment, social groups, and parents contribute a lot to the development of self-concept and self-esteem of the 
children during their primary and secondary schools (Frisby & Tucker, 1993). Past experiences, being active in 
social groups and feeling valuable positively support the self-concept development (Shunk, 2009). In this context, it 
is suggested to benefit from cooperative learning groups in mathematics education to contribute to the development 
of elementary school students’ mathematics self-concept.

There are several factors affecting self-concept development in a positive or negative way starting from 
childhood. Determining these factors and eliminating the ones with negative effects would support positive self-
concept development ( & Kurtuncu, 2004).

It is considered that, there are also many different factors affecting mathematics self-concept of students (such as 
mathematics achievement, mathematics attitude, motivation, education level of the parents, socio-economic level of 
the family, quantity and quality of instruction, classroom environment). As a matter of fact, some more recent 
studies in this area also support the existence of relationship between mathematics self-concept and mathematics 
academic achievement (Guay, Marsh, & Boivin, 2003; Marsh & Hau 2004).  In this sense, it would be useful to 
repeat the study to understand the effects of other factors.

It is also considered that, using qualitative data like observation and interviews together with quantitave data 
would provide multi-dimensional point of view to determine which features of the students affect mathematics self-
concept. For this reason, putting emphasis on the studies using qualitative data would be beneficial. Moreover, the 
studies should be repeated with a more exhaustive sampling.
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