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Abstract: Since the first half of the 20th century, countries have begun to accelerate the education 

of gifted individuals in sports/arts and science and mathematics as a way of proving their 

superiority, and enabled these individuals to demonstrate their talents. There is a limited number of 

studies that measure the mathematics attitudes and academic self-states of gifted and talented 

students, which are cognitive domain characteristics as well as affective domain characteristics. In 

this context, the main purpose of this study is to reveal the mathematical attitudes and academic 

self-states of gifted and talented students. The “Mathematics Attitude Scale” developed by Baykul 

(1990) and the “Academic Self-Concept Scale” adapted to Turkish by Senemoğlu (1989) were 

used to measure mathematics attitudes and academic self-concepts of students who were identified 

as gifted and talented. The students' mathematics attitude and academic self-scores were found to 

be high. 

Key words: Gifted and Talented Student, Mathematics Attitude, Concept of Academic Self 

  

1. Introduction  

Learning occurs in cognitive, emotional and psychomotor domains. Therefore, the personal and 

environmental factors affecting learning impact all these three domains. Many studies to date have 

focused on the factors that affect cognitive learning. Therefore, studies on affective and psychomotor 

domains are rare (Çakır, Şahin, & Şahin, 2000). However, it is known that these three domains 

influence each other and the behavioral changes take place in all three domains. For all these reasons, 

the affective domain has recently been regarded as a part of education as well as a focal point of 

research (Weinburg, 1995). Affective characteristics are “positive attitude towards mathematics, 

appreciation of its value, interest, motivation, anxiety about mathematics, and self-confidence 

features” (Baykul, 1992). Their attitudes play in important role when students fail or succeed in 

mathematics, or simply like it or not (Çoban, 1989). It is seen that the students with high mathematics 

achievement are more influenced by the attitude, method, teacher, family and environment factors than 

those with low mathematics achievement. Moreover, it is also found that the students who develop a 

positive attitude towards mathematics are more successful (Yenilmez & Duman, 2008). 

Another affective variable that has a guiding influence on student behaviors is selfhood. The self 

concept emphasizes that the individual feels him/herself a worthy person, trusts in his/her capacity and 

values his/her differences. There are four dimensions of the self concept: academic, social, emotional, 

and physical (Özden, 2003). Piyancı (2007) defines the concept of academic self, one of the 

dimensions of the self concept, as “an indicator of how the student perceives himself/herself in relation 

to other students in the school and in the classroom” and adds that it has the power to determine future 

success, in particular. Bloom (1998) defines the concept of academic self as “the level of belief and 

confidence of achieving success in a task that is academically oriented” (Erden & Akman, 1998; 

Marsh, 1987; Marsh & Craven, 2006). The power of academic self-concept in predicting success has 

been put forward as a measure of the highest affective characteristic (Bloom, 1998). Many studies 
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show that there is a positive relationship between academic self-concept and achievement. According 

to these results, if the self-concepts of the students are positive, the achievements are high (Demirbaş 

& Yağbasan, 2007; Korkmaz & Kaptan, 2002; Marsh & O’Mara, 2008; Sanchez & Roda, 2003). Just 

like every other course, academic self-concept is a factor that affects success in mathematics. The 

academic self-concept of mathematics is related to how confident that student is in performing well, 

learning new topics in mathematics, and getting good results in exams (Pehlivan & Köseoğlu, 2011). 

At the same time, in various studies, it has been seen that the academic self-concepts of students are 

effective in determining their mathematics performances (Lopez, Lent, Brown, & Gore, 1997; Marsh, 

Trautwein, Lüdtke, Köller, & Baumert, 2006; Shavelson & Bolus, 1982 

When we look at the characteristics of gifted students in mathematics, they show certain gifted student 

characteristics in the academic field such as quick learning, sharp observation ability, strong 

questioning ability, extraordinary reasoning capacity and creativity. In addition, gifted students in 

mathematics use fluent, flexible, and creative ways to work with mathematical concepts (Sheffield, 

2003) and tend to solve problems with flexible and creative solutions rather than using standard 

methods (Gavin, 2009; Miller, 1990; Mcclure & Piggott, 2007; Souse, 2003). Gifted and talented 

students have a higher mathematics attitude compared to their normal peers (Zimmerman, Bandura, & 

Martinez-Pons, 1992). However, they get bored in unsuitable educational environments, which 

negatively affects the attitudes of the students towards the lessons (Gentry, Gable, & Springer, 2000). 

In order for the academic self-concept to be supported, it is necessary to meet the need of students for 

success and each student to have a suitable educational situation (Senemoğlu, 2010). The difficulty of 

the educational programs developed for them is apparent. It has been shown that Bloom's affective 

input characteristics (interest, attitude, academic self) in the Full Learning Model explain 25% of the 

variance of academic achievement (Senemoğlu, 2010), and variables such as attitude, anxiety and 

academic self-perception were found in various studies to be the most important affective variables 

related to academic achievement (Valentine, DuBois, & Cooper, 2004; Pehlivan & Köseoğlu, 2010). 

In light of these, it becomes important to examine the affective factors such as mathematics attitudes 

and academic self-concepts of gifted and talented students in today's world where the majority of 

studies focus on the cognitive domain. In this study, it is aimed to examine the mathematics attitudes 

and academic self-concept status of gifted and talented students. For this purpose, the following 

questions were asked: 

1. What are the students’mathematics attitudes and academic self-scores? 

2. Does the students’mathematics attitude and academic self-scores differ significantly by 

gender? 

3. Are there significant differences in the students’mathematics attitude and academic self-scores 

according to their grades?  

4. Is there a significant relationship between students’mathematics attitude and academic self-

concept scores? 

2. Method 

2.1. Research Design  

This research is a quantitative study of the mathematics attitudes and academic self-concepts of gifted 

and talented students, conducted with a screening model. The screening model aims to describe a past 

or present situation as it is (Karasar, 2005). 

 2.2. Working Group  

The study sample consists of a total of 72 students (F: 42; M: 30) studying in Istanbul-Turkey selected 

by simple random sampling method and who were previously identified as gifted and talented 

students. The table showing the gender distribution of the sample according to grades is shown below. 
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Table 1. Gender Distribution of Students based on Grades 

Grades Genders        f        % 

3rd Grade Girl 13 54.2 

Boy 11 45.8 

Total 24 100.0 

4th Grade Girl 11 45.8 

Boy 13 54.2 

Total 24 100.0 

5th Grade Girl 18 75.0 

Boy 6 25.0 

Total 24 100.0 

Thirteen (54.2%) of the third grade students in the sample were female and 11 (45.8%) were male; 11 

of the fourth grade students (45.8%) were female and 13 (54.2%) were male; 18 (75%) of the fifth 

grade students were female and 6 (25%) were male. 

2.3. Data Collection Tools, Collecting Data and Data Analysis  
 

In this study, “Mathematics Attitude Scale” and “Academic Self-Concept Scale” were applied as a 

data collection tool to the students at the schools they were studying at. 

Mathematics Attitude Scale: The “Mathematics Attitude Scale” developed by Baykul (1990) was used 

in order to determine students' attitudes towards mathematics. “Mathematics Attitude Scale” consisted 

of 30 Likert-type questions with the choices of ‘I absolutely disagree’, ‘I do not agree’, ‘Undecided’, 

‘I agree’ and ‘I absolutely agree’. 15 positive questions were scored as 1, 2, 3, 4, 5 and 15 negative 

questions were reversely scored as 5, 4, 3, 2, and 1, respectively. The highest score that can be 

obtained from the Mathematics Attitude Scale is 150, and the lowest obtainable score is 30. The 

validity and reliability study of the scale was conducted by Baykul (1990), and the Cronbach’s Alpha 

coefficient of the scale was found to be 0.96. The reliability coefficient of the scale was calculated as 

0.96 in this study. 

Academic Self-Concept Scale: The “Academic Self-Concept Scale” developed by Brookover et al. 

(1964) and adapted to Turkish by Senemoğlu (1989) and consisting of 8 items was used to measure 

the academic self-concepts of students. The highest score that can be obtained from this scale is 40, 

and the lowest score is 8. The reliability of the scale was calculated as 0.91 for mathematics (Yanpar, 

2005). The reliability coefficient for this study was 0.75. 

The statistical analyses of the data were made using SPSS 19.0, and Mann-Whitney U Test and 

Kruskal Wallis Test were used from nonparametric tests depending on the variables. The analysis of 

the relationship between mathematics attitude and academic self-concept was calculated by the 

Spearman Ranked Correlation Coefficient Technique. 

3. Findings and Comments 

This section contains the findings of the study. The findings of the first research question are presented 

in Table 2. 

Table 2. Students’Mathematics Attitude Scale and Academic Self-Concept Scale Scores 

Scales N Mean Std.D. 

Mathematics Attitude Scale  

Academic Self-Concept Scale 

72 117.25 28.31 

72 34.04 4.42 
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As mentioned before, the highest score that can be obtained from the 30-item “Mathematics Attitude 

Scale” is 150, and the lowest score is 30. Based on these scores, it can be said that the mathematics 

attitude of the students were high. The highest score that can be obtained from the “Academic Self-

Concept Scale” is 40, and the lowest score is 8. Again, based on these obtainable scores, it can be said 

that the academic self-concept scores of students were high. 

Table 3. Mann-Whitney U Test Results of Mathematics Attitude Scale and Academic Self-Concept Scale Scores 

According to Gender 

Scales Gender N Mean 

Rank 

Sum of 

Ranks 

U z p 

Mathematics Attitude Scale Girl 42 31.68 1330.50 427.500 

 

-2.314 .021* 

Boy 30 43.25 1297.50 

Academic Self-Concept 

Scale 

Girl 42 32.27 1355.50 452.500 

 

-2.038 .042* 

Boy 30 42.42 1272.50 

* p<.05 

There is a significant difference between the average “Mathematics Attitude Scale” (U = 427.500, 

p<.05) and “Academic Self-Concept Scale” (U = 452.500; p<.05) scores of students according to 

gender. In other words, it was seen that gender affected mathematics attitude and academic self-

concepts of students. While the average mathematics attitude score of girls was 31.68, that of boys 

was 43.25; and while the average academic self-concept score of girls was 32.27, that of boys was 

42.42. Based on these results, the average scores of boys were higher than girls in both scales. In this 

context, mathematics attitudes and academic self-status of males were higher than females in the study 

sample (see Table 3). 

Table 4: Kruskal Wallis Test Results of Mathematics Attitude Scale and Academic Self-Concept Scale Scores 

According to Grade 

Scales Grades N Mean Rank Chi-Square p 

Mathematics Attitude 

Scale 

3rd Grade 24 37.75 

.506 .77 4th Grade 24 37.73 

5th Grade 24 34.02 

Academic Self-Concept 

Scale 

3rd Grade 24 38.19 

.247 .88 4th Grade 24 35.35 

5th Grade 24 35.96 

 

When we examined the mean scores of the “Mathematics Attitude Scale” and “Academic Self-

Concept Scale” according to the grades of the students, no statistically significant difference was 

found. This result indicates that the grades of the students are not influencing students' mathematical 

attitudes and academic self-status (see Table 4). 

Table 5. Spearman Rank Correlation Coefficient Analysis Results for the Relationship between “Mathematics 

Attitude Scale” and “Academic Self-Concept Scale” 

Scales N r p 

Mathematics Attitude Scale 

 Academic Self-Concept Scale 
72 .568 .000 

A statistically significant, moderate and positive correlation was found between the “Mathematics 

Attitude Scale” and “Academic Self-Concept Scale” total scores of the students (r = 0.568, p < .01). 
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4. Conclusion 

In this study, in which mathematical attitudes and academic self-concepts of gifted and talented 

students were examined, it was found that both the mathematics attitudes and the academic self-

concepts of the students were high based on the scores that could be obtained from the scales. Yürük’s 

(2003) study comparing the self-concepts of 132 gifted children and 146 normal children of the same 

age revealed that gifted children' s self-states were significantly higher than those of children with 

normal development. In order for the academic self-concept to be supported, it is necessary to meet the 

need of students for success and each student to have a suitable educational situation (Senemoğlu, 

2010). Gifted and talented students in the study receive training together with their normal peers, but 

at the same time special training programs developed for them are also being implemented. Their high 

mathematics attitude and academic self-states may be a result of educational practices that meet their 

academic needs. Different results were found in studies that examined how their self-concepts evolved 

when gifted children were placed in a special environment. Karnes and Wherry (1981) found that 

general self concepts of gifted and talented students receiving special education were more positive 

than those in normal educational settings; Coleman and Fults (1982) found initial short-term declines 

following placement in special environments; Schneider et al. (1989) found that the academic self-

perceptions of gifted students in special environments were lower than those in the normal education 

environment. 

The results of the study showed that the mathematics attitudes of students differed according to 

gender. The data obtained showed that mathematics attitudes of male students were more positive than 

female students. The study of Hızlı (2013) also shows that the mathematics attitudes of gifted and 

talented male students are more positive than female students. Similar findings are found in a number 

of other studies (Hyde et, al. 1990; Hargreaves et, al, 2008; Kuloğlu & Uzel, 2013; Pehlivan & 

Köseoğlu, 2011). In addition, another finding obtained was that academic self-concepts differed 

according to gender. Our findings indicate that academic self-concept is higher in males. The high 

mathematics attitude and academic self-states of male students obtained in this study may have 

originated from the culture of the geography. The studies on this subject are also consistent with this 

finding (Dai, 2001; Piyancı, 2007; Swiatek, 2000; Yürük, 2003). 

Gifted and talented students’attitude towards mathematics and academic self-states did not differ 

significantly according to their grade level. The finding that attitude did not change according to grade 

level is supported by similar studies (Kalın, 2010; Metin & Kangal, 2012; Pehlivan & Köseoğlu, 2001; 

Sherman & Christian 1999; Yılmaz Atik, 2007), and the finding that academic self-concept did not 

change according to grade level is also supported by various studies (Metin & Kangal, 2012; Sherman 

& Christian 1999; Swiatek, 2000). One of the results of the study was that students' attitudes towards 

mathematics lessons and academic self-concept scores decreased, though not significantly. When the 

literature is examined, studies show that as the grade level increases, the attitudes of the students 

decrease (Hızlı, 2013; Pehlivan & Köseoğlu, 2010; Swetman, 1991). There are also studies showing a 

decrease in academic self-concept scores in the early years of adolescence (Hendricks, 2002), and 

especially in middle school (Bıyıklı, 2014). 

Based on our findings; there is a statistically significant, moderate and positive relationship between 

mathematics attitudes and academic self-states of gifted and talented students. In other words, the 

higher the mathematics attitudes of the students, the more likely it is that the idea of success in 

mathematics can be so positive. According to Bıyıklı (2014), students with positive attitudes toward 

the lesson are successful, and at the same time begin to see themselves as academically sufficient. On 

the other hand, academic self-concept influences success, and the attitudes of students towards 

mathematics who see themselves as successful or unsuccessful also change. Based on various studies, 

it has been revealed that one of the most powerful variables in determining the attitudes towards the 

course is the academic self-concept (Çakır, Şahin, & Şahin, 2000; George, 2000). 

Just like all children, these children need families and especially teachers, who know that they have 

similar needs around them, and who understand that they require certain tools to meet these needs 

(Silverman, 1992). For the future of a country and all humanity, the education of gifted individuals is 

of utmost importance throughout the world. Providing equal educational opportunities to each 
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individual is one of the fundamental principles of democracy as well as a fundamental human right. 

Equal educational opportunities do not mean the same educational opportunities, because gifted and 

talented students have different characteristics than their normal peers. For this reason, they need a 

differentiated education program (Enç, 2004; Çepni, Gökdere, & Küçük, 2002; Davaslıgil & Zeana, 

2004; Kanlı, 2011; Tekbaş & Ataman, 2004). 

In light of all the issues discussed here, gifted individuals cannot sufficiently fulfill the high potential 

they have in situations where they cannot be adequately educated and trained. We see cases where 

individuals with a normal intelligence level amount to extraordinary achievements, while some gifted 

and talented individuals can barely be self-sufficient let alone coming up with great inventions. This 

shows us that we need a special education program for gifted individuals. Given the learning 

processes, it is understood that appropriate learning methods should also be used in the mathematics 

education of gifted students that allow them to be aware of their personal talents and enable them to 

improve their capacities and use that capacity at the highest level (Şenol, 2011). Comparisons made in 

different educational settings, such as special classes, accelerated and out-of-school programs, have 

shown that there are subtle differences in the self-concepts of gifted and talented students (Shechtman 

& Silektor, 2012). In conclusion, it can be said that educational environments prepared according to 

the abilities and talents of gifted and talented students have positive effects on their cognitive and 

affective development. 
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