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Article Info  Abstract 

 

 
 The purpose of this study was to investigate the perceptions of 

mathematics problem-solving attitudes of gifted middle school 

students in relation to various variables (gender, grade level, 

mathematics course performance, parents' education level). The study 

used the relational survey model, one of the quantitative research 

methods. The study sample consisted of 148 gifted students of different 

grades studying at The Science and Art Centre (BİLSEM). Participants 

were selected using the convenience sampling method. Data were 

collected using the Demographic Information Form (DIF) developed by 

the researchers and the Mathematics Problem Solving Attitude Scale 

(MPSAS) developed by Çanakçı (2008). The data obtained with the DIF 

were stratified according to the grade level of the students. Frequency, 

percentage, arithmetic mean, independent groups t-test, and Kruskal-

Wallis test were used in the data obtained with the MPSAS. As a result 

of the study, it was found that the problem-solving attitudes of gifted 

middle school students in mathematics were positive and there was no 

significant difference according to variables such as gender, 

mathematics achievement, and parents' educational status. However, 

there was a significant difference in the variable of grade level in the 

final year. Several suggestions were made in accordance with the 

results of the study. 
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Introduction 
The term "problem" refers to general situations that arise during daily activities, 

where a person fails to achieve their goals and becomes confused. For this reason, problem-

solving is a core component of educational programs worldwide, aimed at enhancing 

individual problem-solving skills. Clear definitions and accurate problem identification are 

vital for effective problem resolution. Effective problem-solving requires a systematic 

approach to identify problems, define them accurately, and develop appropriate solutions, 

regardless of their complexity or duration. For this reason, Polya (1985) emphasized that the 
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problem-solving process begins with understanding the problem. The problem-solving 

process concludes with the development of solutions to overcome the problem, along with 

the utilisation of control mechanisms to test these solutions (Polya, 1985). In the literature, 

various researchers have studied the planning of the problem-solving process (Gelbal, 1991; 

Pretz, Naples & Sternberg, 2003).  When considering these methods, it is typically observed 

that the process of problem-solving relies on comprehending the issue and correctly 

identifying the strategies for solutions. Additionally, it is well-established that past 

experiences with similar problems are highly valuable in establishing solution strategies 

(Hendriana, Johanto & Sumarmo, 2018). 

Developing problem-solving skills is a crucial aspect of nurturing individuals who 

possess innovative approaches in tackling life's challenges and have boosted self-confidence. 

Despite being regarded as a mental ability, problem-solving is highly emphasized in 

education. Research indicates that considering individual discrepancies in cultivating such a 

skill can yield desirable results (Tomlinson, 2007). In particular, planning training to take 

into account the personality, perception, ability, and intelligence that influence learning can 

help to establish the optimal learning style for an individual (Koçak, 2007).  

Emotions play a significant role in the problem-solving process. The trend towards 

problem-solving skills is a significant factor in finding appropriate solutions to problems 

over time (Hannula, 2015). Emotions play a crucial role in self-regulation, focus, and use of 

cognitive processes during problem-solving. This highlights that a student's success in 

mathematics is related to their success in problem-solving (Wijayanti, Herman & Usdiyana 

2017). 

Attitude is one of the effective emotions in individuals' problem solving in 

mathematics or other disciplines. In fact, studies from past to present have shown that it is 

very effective in developing a certain behaviour towards situations in mathematics (Di 

Martino & Zan, 2001; Neale, 1969; Wen & Dubé, 2022). When this orientation is developed 

positively, individuals have a belief that mathematics is a very useful and useful discipline. 

Positively developed beliefs and attitudes support the healthy development of experiences in 

mathematics (Burrus & Moore, 2016). The negative development of this emotional tendency 

is seen as one of the reasons for failure in mathematics (McLeod, 1992). Negative attitudes 

lead to an increase in the anxiety level of the individual and the development of negative 

attitudes with failure as the education progresses. Positive or negative attitudes towards 
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mathematics greatly affect students' realisation of their mathematical competence. As a 

matter of fact, studies on this subject show that there is a strong and significant relationship 

between mathematics achievement and attitude (Cheng, Ren, Yu, Wang, Chen & Zhou, 

2022).  

The development of problem solving skills is sometimes shaped by the innate skills of 

individuals. It is known that such individuals have high intelligence potential and their 

problem solving skills are highly developed. So much so that such individuals can identify 

the problem and employ problem solving strategies and include creative thinking skills in 

the problem solving process (Clark, 2013 ). There is no specific definition in the literature that 

can clearly express these students who are called gifted. Because the existing talent in these 

individuals may include more than one component. This prevents a single definition 

(Sternberg & Davidson, 2005). However, when different qualities are taken into 

consideration, it can be said that these individuals show very strong performance in areas 

such as cognitive skills, academic ability, creativity and critical thinking.  

The education of gifted students who show above average ability (Renzulli, 1999) is 

planned with educational environments that will support their mental development and 

creativity. It should be ensured that gifted students can produce innovative and different 

solutions to problems and this potential should be developed. Especially in developed 

countries, it is seen that it is important for students to be aware of their abilities and to 

control their development by creating their learning styles with applications different from 

normal education prepared for gifted students (Renzulli, 1999). This situation shows that the 

importance given to problem solving in different student groups is increasing worldwide. In 

this context, when the literature on problem solving is examined, it is seen that some of the 

studies conducted are aimed at measuring and developing these skills (Özalkan, 2010) and 

some of them are aimed at teaching and using strategies (Koç-Koca & Gürbüz, 2021;2023).  

The studies on attitude in problem solving are quite numerous in the literature (Tuncer, 

Berkant & Doğan, 2015). However, when the studies are examined, it is seen that the studies 

examining the mathematics attitudes of gifted students, who have a very sensitive 

importance in this regard, are very few in the literature (Deringöl & Davaslıgil, 2020; 

Kamarudin, Sharif & Kamarulzaman, 2022). For this reason, the current study aimed to 

examine the attitudes of gifted secondary school students at different education levels 

towards problem solving in mathematics. Since the studies conducted in this direction are 
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limited in the literature, it is thought that this study has original value and will contribute to 

the mathematics education of gifted students. 

Method 

The objective of this study was to examine the problem-solving attitudes of gifted 

secondary school students in mathematics across different education levels and to determine 

whether there are significant differences according to various variables. Quantitative 

research methods were used to achieve this goal. This study employs a descriptive design as 

it aims to provide a comprehensive and careful description of the existing situation. 

Technical terms will be explained upon first use, and an objective tone will be maintained 

throughout the text. Descriptive studies are a frequently used educational research method. 

The present study examines the relationship between problem-solving attitudes and math 

skills in gifted students in the context of various variables. The research employs a relational 

survey model, a methodology for determining how multiple variables differ in relation to 

one another (Karasar, 2013). 

Population and Sample of the Study  

The research population and sample are described below. 

The research focuses on gifted students enrolled at one of the BİLSEM establishments 

located in the South-eastern Anatolia Region of Turkey. The study group was selected using 

a convenient sampling method to ensure easy access. This method minimises the loss of 

resources and provides the researcher with a sample that is readily accessible (Büyüköztürk, 

et al., 2012). Thus, a total of 148 gifted secondary school students from different education 

levels were included in this study.  The scale was applied to assess the samples, which 

comprised of 56% girls (83 students) and 44% boys (65 students). 

Data Collection Tools  

Data collection occurred in two stages. The first stage employed the "Demographic 

Information Form (DIF)" designed by the researchers to gather general information on gifted 

students. This form consisted of questions aimed at obtaining data, including students' 

gender, grade level, mathematics course grades from the previous semester, and their 

parents' educational status. The form was reviewed by three mathematics educators and a 

Turkish language expert in their respective fields. The final version was developed based on 

the feedback provided by the experts. 
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In the second phase, we measured the problem-solving attitudes of gifted students 

using the "Mathematics Problem Solving Attitude Scale (MPSAS)." The MPSAS is a five-

point Likert scale with 19 items that has been developed by Çanakçı (2008) to assess the 

mathematics problem-solving attitudes of secondary school students. The scale comprises 

two sub-factors, namely "Enjoyment" and " Learning" The first, fourth, seventh, tenth, 

twelfth, thirteenth, fourteenth, sixteenth, seventeenth, and eighteenth items of the scale 

comprise the enjoyment dimension, whilst the second, third, fifth, sixth, eighth, ninth, 

eleventh, fifteenth, and nineteenth items comprise the learning dimension. The scale's 

minimal score is 19, and the highest score is 95.  

The overall reliability of the scale, as measured by Cronbach's alpha coefficient, was 

calculated as 0.848. Similarly, the Cronbach’s alpha coefficient for the liking dimension 

among the sub-dimensions is 0.869. The teaching factor had a Cronbach’s alpha coefficient of 

0.777 and its reliability coefficient was calculated at 0.856 for this study. The enjoyment 

dimension showed a Chronbach’s Alpha value of 0.897, while the learning dimension had a 

Chronbach’s Alpha value of 0.515. When assessing the reliability of a scale, a Cronbach’s 

Alpha value between 0.80 and 1.00 is considered highly reliable, between 0.60 and 0.79 is 

considered moderately reliable, and between 0.40 and 0.59 is considered low in reliability.  

When assessing the reliability of a scale, a Cronbach’s Alpha value between 0.80 and 1.00 is 

considered highly reliable, between 0.60 and 0.79 is considered moderately reliable, and 

between 0.40 and 0.59 is considered low in reliability. A scale with a criterion value less than 

0.39 is considered unreliable (Özdamar, 2010). When compared to the criterion values for 

reliability coefficients, it can be concluded that the scale exhibits a very high level of 

reliability in this study, as the value of 0.856 exceeds 0.80. 

Data Analysis 

In this study, the attitudes of gifted secondary school students towards solving 

mathematical problems were examined using various variables. Firstly, the data obtained in 

the study were analysed by two researchers, and incomplete or incorrectly completed forms 

and forms completed according to a particular system were excluded from the evaluation. 

As a result of these eliminations, the data from 148 participants were transferred to the 

digital environment using Microsoft Office Excel and prepared for data analysis.  
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Skewness and kurtosis values were analysed for the mean scores in order to examine 

the conformity of the data obtained in the study to the normal distribution. McKillup (2012) 

recommends that when the number of participants is greater than 35, the conformity of the 

data to the normal distribution should be determined using the Kolmogorov-Smirnov 

normality test. Therefore, the Kolmogorov-Smirnov normality test was used to determine the 

normality of the data. The normality scores of the scale participants' total scores are shown in 

Table 2. In addition, the t-test, Kruskal-Wallis test and ANOVA were used to analyse the 

significance of the difference between paired groups in independent samples, in order to 

examine whether attitudes to mathematical problem solving change according to the 

variables of gender, grade, mathematics achievement, mother's educational status and 

father's educational status. The tests were applied both to the overall mean scores of the scale 

and to the mean scores of each dimension. In the study, the attitude levels of the students 

were determined according to the scoring system proposed by the developer of the scale, 

Çanakçı (2008). In other words, those with mean scores of 4.21 and above were scored as 

"very positive", those in the range of 3.41-4.20 as "positive", those in the range of 2.61-3.40 as 

"undecided", those in the range of 1.81-2.60 as "negative", and those in the range of 1.80 and 

below as "very negative". 

Findings 

This section presents the results of the analysis of the socio-demographic 

characteristics of gifted students using DIF, alongside the descriptive statistical results of 

MPSAS and the analysis of the attitudes of gifted students towards solving mathematical 

problems based on independent variables. Abbreviations will be explained upon their first 

instance of use.   

The results obtained from the scale are presented based on the study's sub-problems. 

The distribution of socio-demographic characteristics among gifted students, based on the 

study's independent variable, is displayed in Table 1. 
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Table 1. Distribution of independent variables by socio-demographic variables 

Variable  Groups  Total Percentage(%) 

Gender 

Female (F)  83 %56 

Male (M)  65 65 %44 

Total 148 %100 

Grade Level 

 Female Male Total  

5th Grade 22 7 29 %20 

6th Grade 32 21 53 %36 

7th Grade 23 23 46 %31 

8th Grade 6 14 20 %13 

Total 83 64 148 %100 

Mother's 

Education 

Level 

Primary Education 12 %8 

Secondary 55 %37 

Associate degree 36 %24 

Undergraduate 45 %31 

Total 148 %100 

Father's 

Education 

Level 

Primary Education 16 %11 

Secondary 44 %30 

Associate degree 21 %14 

Undergraduate 67 %45 

Total 148 %100 

   

When analysing the distribution of the middle school gifted students participating in 

the study according to socio-demographic variables, it can be seen that 44% of the 

participants are male and 56% are female. Twenty per cent of the participants were in fifth 

grade, 36% in sixth grade, 31% in seventh grade and 13% in eighth grade. It was found that 

8% of the mothers of gifted pupils had primary education, 37% had high school education, 

24% had college education and 31% had a bachelor's degree. In addition, 11% of the fathers 

of gifted students had primary education, 30% had high school education, 14% had college 

education and 45% had a bachelor's degree. It was also found that the parents of gifted 

pupils did not have a Master's degree. 

Findings Related to Gifted Students' Attitudes and Levels of Mathematics Problem-Solving 

The first aspect explored in this research concerns the problem-solving attitudes and 

corresponding levels of gifted students in mathematics. The findings pertaining to this aspect 

are presented in Table 2 below. 

 

Table 2. Attitude levels of gifted students towards solving mathematics problems. 

 N Min Max M sd Skewness  Kurtosis 

Mathematics Problem-

Solving Attitude Scale 
148 1.79 4.79 3.62 0.63 -0,477 -0,291 
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Looking at Table 2, it can be seen that the mean of the total scores of the mathematics 

problem solving attitude scale of gifted students is 3.62, the standard deviation is 0.63, the 

lowest score is 1.79 and the highest score is 4.79. According to the results of the mathematics 

problem solving attitude scale of gifted students, the mean total score of 3.62 corresponds to 

the range of 3.41-4.20 on an item basis. Therefore, it can be seen that the students' general 

attitude towards mathematics problem solving is positive. 

Table 2 displays the normal distribution conformity findings. The Skewness value 

was -0.477 and the Kurtosis value was -0.291, indicating normal data distribution.  As 

Morgan, Leech, Gloeckner, and Barret (2004) suggested, the skewness and kurtosis values 

within ±1 are enough to infer normal distribution in the data. However, despite the normal 

distribution of the data, parametric tests were opted for with regards to the gender variable, 

whereas nonparametric tests were favoured for grade, mathematics achievement, mother's 

education level, and father's education level due to the small sample size of participants 

falling below 30 in the relevant variable distributions. 

Findings on the Attitudes of Gifted Students towards Mathematical Problem Solving Based 

on Gender, Grade Level, Parental Education and School Performance Variables 

The second sub-issue of the research is to establish whether attitude scores of gifted 

students towards problem-solving in mathematics differ significantly across gender, grade 

level, parents' education level and school achievement. In this context, an independent group 

t-test was performed for the gender variable. The Kruskal-Wallis Test was used to analyse 

the effects of other variables, namely class level, parents' education level and school 

achievement variables. The distribution of MPSAS data based on student gender is displayed 

in Table 3, categorized by the respective sub-factors. 

 

Table3. Attitude towards mathematics problem solving according to gender variables 

 Groups N X sd 
t test 

t sd p 

General Average 
Female 83 3,66 ,604 

0,758 146 0,450 
Male 65 3,58 ,665 

Enjoyment 
Female 83 3,61 ,911 

0,758 146 0,450 
Male 65 3,60 ,890 

Learning 
Female 83 3,71 ,437 

1,822 146 0,071 
Male 65 3,56 ,592 
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Looking at Table 3, we can see that the attitude scores of gifted students towards 

mathematical problems do not show a significant difference according to the gender variable 

(t=0.758, p>0.05). In addition, it can be seen that both gender groups scored at the level of 

positive attitudes both in the general average and in the dimensions of enjoyment and 

learning, but the scores differed.  

The results of the Kruskal-Wallis test, which was used to determine whether the 

attitude scores of gifted students towards mathematics problems differed significantly 

according to the grade level variable, are presented in Table 4 within the framework of the 

sub-dimensions. 

Table 4. Kruskal-Wallis test results according to class variable 

 Grade N S O χ2 p Post Hoc 

Enjoyment 

5a 29 76,86 

10,760 0,013* a>d, b>d, c>d 

6b 53 78,52 

7c 46 80,98 

8d 20 45,53 

Total 148  

Learning 

5a 29 78,88 

27,149867 <0,001** a>d, b>d, c>d 

6b 53 80,91 

7c 46 84,37 

8d 20 28,48 

Total 148  

General 

5a 29 76,72 

20,835172 <0,001** a>d, b>d, c>d 

6b 53 80,79 

7c 46 83,35 

8d 20 34,25 

Total 148 76,86 

 

Table 4 displays the results of the Kruskal-Wallis and Post-hoc tests for the overall 

score and sub-dimensions of MPSAS. The Kruskal-Wallis test revealed a significant 

difference in the general average (p=0.000) as well as the liking (p=0.013) and learning 

(p=0.000) dimensions. The Post-hoc results show that the general attitude of the students in 

grades 5, 6, and 7 is higher than that of the students in grade 8. Furthermore, this trend is 

also observed in the liking and learning dimensions. 

The findings of the Kruskal-Wallis Test have been presented in Table 5 to examine if 

gifted students' attitude scores toward mathematics problems vary significantly depending 

on their achievement level in the mathematics course, categorized by sub-dimensions. 
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Table 5. Kruskal-Wallis test results for mathematics course achievement variable 

 Grade N S O χ2 p 

Enjoyment 

3 5 64,60 

0,491 0,782* 
4 35 77,76 

5 108 73,90 

Toplam 148  

Learning 

3 5 76,70 

0,094 0,954 
4 35 76,20 

5 108 73,85 

Toplam 148  

General 

3 5 66,90 

0,323 0,851 
4 35 77,29 

5 108 73,95 

Toplam 148 64,60 

 

Table 5 shows the results of the Kruskal-Wallis test for the overall score and sub-

dimensions of the MPSAS according to the grade variable. No statistically significant 

difference was found for either the total score or the sub-dimensions. The results of the 

Kruskal-Wallis test to determine whether the attitudes of gifted students towards 

mathematics problems differed significantly according to the variable of mother's 

educational status are presented in Table 6 within the framework of the sub-dimensions. 

Table 6. Kruskal-Wallis test results for the mother's education status variable 

 Grade N S O χ2 p 

Enjoyment 

Primary 

Education 

12 95,42 

3,526 0,317 

Secondary 55 69,91 

Associate 

degree 

36 75,47 

Undergraduate 45 73,76 

Total 148  

Learning 

Primary 

Education 

12 85,67 

2,743 0,433 

Secondary 55 79,38 

Associate 

degree 

36 71,29 

Undergraduate 45 68,12 

Total 148  

General 

Primary 

Education 

12 96,21 

3,413 0,332 

Secondary 55 73,11 

Associate 

degree 

36 73,38 

Undergraduate 45 71,31 

Total 148 95,42 
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The overall score and the sub-dimensions were analysed by Kruskal-Wallis test 

according to the educational status of the mother, and the results are shown in Table 6. No 

statistically significant difference was found for either the total score or the sub-dimensions. 

The results of the Kruskal-Wallis test to determine whether the attitudes of gifted 

students towards mathematics problems differed significantly according to the educational 

status of the father are presented in Table 7 within the framework of the sub-dimensions. 

 

Table 7. Kruskal-Wallis test results for father's education level variable 

 Grade N S O χ2 p Post-hoc 

Enjoyment 

Primary 

Education 

16 59,63 

2,745 ,433  

Secondary 44 75,77 

Associate 

degree 

21 70,40 

Undergraduate 67 78,50 

Total 148  

Learning 

Primary 

Education 

16 67,25 

9,048 ,029* 2>3, 4>3 

Secondary 44 79,42 

Associate 

degree 

21 50,43 

Undergraduate 67 80,54 

Total 148  

General 

Primary 

Education 

16 61,88 

4,227 ,238  

Secondary 44 77,49 

Associate 

degree 

21 62,17 

Undergraduate 67 79,42 

Total 148 59,63 

 

Table 7 presents the findings of Kruskal-Wallis and Post-hoc assessments for both the 

overall score and sub-dimensions of the variable for the father's educational level. Based on 

the results, there is no notable distinction among the groups regarding the mean score and 

the enjoyment aspect. On the other hand, concerning the learning sub-dimension, a 

significant difference was found in the disadvantage of fathers with associate's degrees 

compared to fathers with both high school and undergraduate degrees. 
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Discussion and Conclusion 

The study investigated the socio-demographic traits of gifted high school students 

and evaluated their attitudes towards mathematical problem solving across different 

variables. The statistical analysis revealed a favourable disposition towards mathematics 

problem solving among gifted students. However, it can be expected that the problem-

solving attitudes of gifted students are positive due to the high-level skills required, 

alongside the willingness of these students to solve mathematical problems (Jabůrek, Cígler, 

Portešov{ & Ť{pal, 2021).  The acquired result from the study can be explained by both the 

personal characteristics of the students and the education they receive. This indicates that it 

is important to support the education of gifted students with appropriate mathematical 

activities (Leikin, 2021) and enhance their problem-solving capabilities (Lin, 2023). This can 

be accomplished by utilising reinforcers that boost students' mathematics attitudes and 

motivation levels during the problem-solving process. Furthermore, it is essential to 

investigate the factors contributing to gifted students' negative perceptions of problem-

solving in mathematics and implement appropriate measures. 

There was no statistically significant distinction between the attitudes of male and 

female students towards solving mathematical problems. This corresponds with findings 

from some of the studies in the literature (Polinsky, Flynn & Uttal, 2023). Conversely, certain 

studies in the literature have revealed results that favour males (Starns & Starns, 2023). In 

studies where males are found to have a statistical advantage, the explanation often given is 

that females are not given adequate support by society in certain numerical fields. As a 

result, the impact of gender varies across studies. The disparity in problem-solving abilities 

between males and females is intricately linked to social pressures, cultural values, and 

socialisation. Educators should implement steps to enhance problem-solving proficiency in 

students by acknowledging these social dissimilarities. 

When analysing the attitudes of mathematically gifted students towards problem-

solving at different grade levels, a significant difference was found between those in grades 

5, 6, and 7 and those in grade 8. Consequently, the general attitudes of students in grades 5, 

6, and 7 towards problem-solving in mathematics are higher compared to those of grade 8 

students. In the studies investigating students' attitudes towards problem solving in 

mathematics across different grade levels, noteworthy variations were discovered. A 

significant variance was highlighted in favour of the 6th grade by Çanakçı and Özdemir 
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(2011), while Işık and Kar (2011) observed significant differences across all grade levels. 

There may have been no discernible discrepancy between students in years 5, 6 and 7 in this 

study because talented students are provided with a dedicated curriculum for improving 

problem-solving at BİLSEMs. Conversely, senior students may have experienced a different 

outcome due to their current status as exam preparation candidates in Turkey (Koç-Koca & 

Gürbüz, 2019).  

When examining the impact of mathematics course achievement on the problem-

solving attitude of gifted students, no significant difference was observed between these two 

variables. This could be attributed to the fact that gifted students generally excel in 

mathematics (Capuno et al., 2019). Chandra Handa (2019) reported in his study that gifted 

students possess the ability to solve problems that their peers cannot and can confront 

difficult problems with ease. Therefore, gifted students displaying high levels of attainment 

in mathematics and problem solving ought to be provided with environments that enhance 

their attitudes towards mathematics. In this regard, teachers wield considerable influence. It 

is recommended that study programs are designed for gifted children within the 

mathematical fields they are interested in or are prepared for. In addition, broadening the 

scope of mathematics instruction and encouraging greater student participation in the 

learning process can foster more favourable attitudes towards mathematics. 

When examining the impact of parental education levels on the mathematics 

problem-solving attitudes of gifted students, it was observed that there was no difference in 

the education levels of mothers. However, fathers who were associate degree graduates 

exhibited a negative relationship in comparison to those with high school and bachelor's 

degree qualifications within the education level sub-dimension. These findings demonstrate 

that parental education levels do not significantly impact students' attitudes towards 

problem-solving in mathematics. Nevertheless, it could be argued that parents can shape 

their offspring's attitudes towards mathematics through their level of education. In fact, 

research literature supports this notion (Gün, Bossé & Tîrnovan, 2023; Hwang & Son, 2021). 

However, it has been found that certain studies in the literature have yielded results akin to 

those obtained in this study (Yenilmez & Özabacı, 2003). Students may be influenced by the 

social environment in which they are raised and their families in adopting certain attitudes. 

Therefore, measures must be taken to create environments that enhance students' maths 

performance and help them cultivate positive attitudes towards the subject. The 
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collaboration between teachers and families can guarantee that pupils learn these behaviours 

with a comprehensive strategy and cultivate affirmative stances. 
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