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Abstract 

This research aims to explore the potential correlation between the reflective thinking skills of 8th-grade students 

in secondary education and their level of math anxiety. The study also intends to investigate potential 

discrepancies in students' reflective thinking abilities for problem-solving and mathematics anxiety, considering 

factors such as gender, parental education level, and the type of games played. One of the quantitative research 

designs, the relational survey model, was employed in this study. There were 779 8th-grade students in the study 

group, comprising 415 females and 364 males. The researchers collected data using three tools: the reflective 

thinking skills in problem-solving scale developed by Kızılkaya and Aşkar (2009), the mathematics anxiety scale 

developed by Bindak (2005), and a personal information form created by the researchers. The data obtained from 

the scales were analyzed using statistical methods such as arithmetic mean, t-test, analysis of variance (ANOVA), 

and Scheffe test. A noteworthy finding is that the math anxiety scale score and the reflective thinking skills scale 

score for problem-solving exhibit a significant difference based on the type of game played by the students. An 

important finding is that the reflective thinking skill scale for problem-solving reasoning sub-dimension accounts 

for 10% of the total variance in mathematics anxiety, as revealed by the multiple regression analysis. 
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1. Introduction

Problem-solving skills are considered one of the most critical required features of 21st-century 

individuals (Kailani et al., 2019; Oluk & Çakır, 2019). Many researchers have claimed that 

problem-solving should be taught during mathematics classes to enrich mathematical 

knowledge, structure new information, and increase the quality of our life standards (Charles 

& Lester, 1982; Dede & Yaman, 2005; Silver & Marshall, 1990; Toluk & Olkun, 2002). In Türkiye, 

the Ministry of Education [MEB] has updated and improved teaching programs following the 

developments in the world. The development of math curriculums in 2009, 2013, and 2018 

emphasized enhancing problem-solving skills. The latest update in 2018 also stated the special 

objective of sustaining mathematical reasoning through problem-solving skills. (MEB, 2018). In 

studies related to mathematics, analyses that are based on performances are conducted on 

problems (Wilson et al., 1993). The reasoning, strategic planning, control, and decision-making 

processes of students during problem-solving are examined and then the probable 

misconceptions or errors are corrected. Therefore, the role of problem-solving in mathematics 

classes is particularly significant. Another proponent of problem-solving's importance in 

education is Piggott (2011), who sees it as a means of addressing the issue of creativity in the 

classroom. Schoenfeld (1992, as cited in Günen, 2019) highlighted that problem-solving is one 

of the bases of mathematical thinking. Using reflective thinking skills when solving problems 

enables students to act consciously because activities based on logic, checking results, and 

knowing why something has been done occur with reflective thinking skills. Dewey (1933, as 

cited in Kızılkaya & Aşkar, 2009) is the first researcher who puts forward the concept of 

reflective thinking. The decision process of the interrelated ideas based on knowledge 

according to a cause-and-effect pattern represents reflective thinking. Dewey ranks reflective 

meetings into five stages, namely suggestions, problems, hypotheses, reasoning, and testing. 

The reason is that problems may not have a single correct answer, and the students may need 

to choose the most appropriate one among many suitable options. Therefore, asking questions 

one at a time for each answer is necessary. The Turkish education system relies on nationwide 

central examinations to determine the transition from middle school to high school, high 

school to university, and ultimately from university to public workplaces. A significant 

proportion of the questions are related to mathematics. The nationwide exams start with the 

High School Entrance Exam, followed by the Basic Proficiency Test and Field Qualification Tests 

(TYT-AYT), which are used to select university students. The process concludes with the 

Selection Test for Civil Servants (KPSS) and Academic Personnel Selection Exam (ALES). Since 

mathematics is the central focus of these examinations, it is ensured that this matter receives 

the necessary attention. Mathematics classes are known to complement other issues, but 

students often experience stress and pressure during these classes. Over time, stress and 

tension can develop into anxiety. 

Anxiety is a state of stimulation that displays itself together with physical, mental, and 

emotional changes when people experience an incident. In the event of anxiety, people feel 

like something will happen to them and go into an alarm state. The most important difference 

between fear and anxiety is the emotion's source, length, and intensity. Fear occurs more 

intensely than anxiety, but the size of fear is shorter than anxiety. Although the origin of fears 

is definite, the source of anxieties is generally indefinite (Uysal, 2007). 
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Although math anxiety generally appears during math classes, it confronts people in every 

part of their lives. We can face math anxiety when dealing with mathematical calculations in 

our everyday lives, and we can also encounter it when solving mathematics problems or dealing 

with mathematics. Mathematics anxiety refers to the negative feelings of stress and worries 

experienced by students when dealing with concepts such as numbers, symbols, and problem-

solving processes (Rossnan, 2006). 

Furner and Duffy (2002) claim that the causes of mathematics anxiety are affected by 

educational systems, socio-economic conditions, gender, and family background. Having 

negative experiences is among the most important reasons for mathematics anxiety. The 

attitudes of teachers, limiting problem-solving with time, a humiliation in front of peers, not 

using teaching materials, and making a wrong choice deciding the teaching technique result 

in mathematics anxiety in students. 

One of the most important reasons for mathematics anxiety is not having developed 

problem-solving abilities. Problem-solving cannot be considered apart from the nature of 

mathematics. 

2. Method 

2.1 The Purpose of the Study 

This study aims to investigate the existence of a meaningful relationship between 8th-grade 

students’ reflecting thinking skill scale towards problem-solving and their mathematical 

anxieties. In this regard, the answers to the following questions are searched: 

1. Is there a difference in the reflective thinking skill scale towards problem-solving scores 

of 8th-grade students in middle school based on their gender, their mother's education 

level, their father's education level, and the type of game they prefer playing? 

2. Is there a difference in math anxiety scores among 8th-grade middle school students 

based on gender, mother's education level, father's education level, and preferred type 

of game? 

3. Is there a significant relationship between the mathematics anxieties of middle school 

students and their reflective thinking skill towards problem-solving? 

2.2 The Model of the Study 

In this study, correlational scanning model, one of the quantitative research methods, was used. 

The correlational screening model is “a research methodology utilized to examine the existing 

relationships between two or more variables” (Büyüköztürk et al., 2020, p. 16). 

2.2.1 Participants 

Table 1 displays the demographic characteristics. The research involved a sample of 8th-grade 

students from Türkiye, consisting of 47% male and 53% female participants. After examining 

the educational background of the mothers of the participants, it was found that 48% had 

completed primary education, 20% had achieved secondary education, 21% had finished high 

school, and 11% had earned a university degree. On the other hand, the educational attainment 

of the fathers was distributed as follows: 32% had completed primary education, 21% had 
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completed secondary education, 32% had completed high school, and 16% had obtained a 

university degree. The current study demonstrates that a significant number of students 

participate in different types of games. One-fourth of the students have a preference for brain 

games, whereas adventure games are played by 28% of the participants. Furthermore, it can 

be observed that 10% of the students exhibit a preference for racing games, while 30% of the 

students engage in playing war games. Other types of games are engaged in by the remaining 

7% of the students. 
 

Table 1 

The Descriptive Features of the Participants 

Baseline characteristic n % 

Gender 
Female 415 53.3 

Male 364 46.7 

Mothers’ degree  

Primary school 372 47.8 

Middle school 159 20.4 

High School  162 20.8 

University 86 11.0 

Fathers’ degree 

Primary or lower 239 30.7 

Middle school 163 20.9 

High School or higher 251 32.2 

University 126 16.2 

Game type 

Brain Games 195 25.0 

Adventure Games 218 28.0 

Racing Games 80 10.3 

War Games 230 29.5 

Others  56 7.2 

Note. N=779 

2.2.2 Data Collection Instruments 

The authors collected data using three instruments: the reflective thinking skills for problem-

solving scale developed by Kızılkaya and Aşkar (2009), the mathematics anxiety scale developed 

by Bindak (2005), and a personal information form created by the researchers. The personal 

information form consists of four questions that pertain to gender, the education levels of the 

participant's mother and father, and their preferred type of games. 

A scale about reflective thinking skill scale towards problem-solving was developed by 

Kızılkaya and Aşkar (2009) to measure the usage of reflective thinking skills in the problem-

solving process. The scale comprises of three sub-factors, namely reasoning, questioning, and 

evaluation. There are 14 items included in the scale. Items 1, 3, 7, 9, and 13 pertain to 

questioning, while items 2, 4, 6, 10, and 14 relate to evaluation. The remaining items, 5, 8, 11, 

and 12, are associated with reasoning sub-factor. Action frequencies in the scale were arranged 

as always, generally, sometimes, rarely and never. The scoring system for the given criteria is 

as follows: “Always” is assigned 5 points, “generally” is given 4 points, “sometimes” is worth 3 

points, "rarely" is valued at 2 points, and "never" is assigned 1 point. To determine the level of 

reflective thinking skills for problem-solving, one can calculate the total points assigned to 

each answer on the scale. The Cronbach's alpha coefficient for the 14-item scale was calculated 

to be 0.799 with a 95% confidence level. In their study, Kızılkaya and Aşkar (2009) reported a 

Cronbach alpha coefficient of 0.83 for all the items on the scale.  
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The Mathematics Anxiety Scale was developed by Bindak (2005) to to assess the level of 

mathematics anxiety experienced by students during the process of learning mathematics. The 

scale comprises ten items, with the ninth item being graded reversely. The frequencies of 

actions on the scale were organized in the following order: always, generally, sometimes, rarely, 

and never. The answer "always" was worth 5 points, "generally" 4, "sometimes" 3, "rarely" 2, 

and "never" 1. The ninth element of the scale was subjected to reverse grading. The level of 

mathematical anxiety can be calculated by summing up the points given for each answer. 

Students’ anxieties about mathematics were measured using a 10-item scale, and Cronbach’s 

alpha was calculated to be 0.901 at a 95% confidence level. The coefficient was 0.83 in Bindak’s 

(2005) study. 

2.2.3 Data Analysis 

The statistical analysis of the data in this study was conducted utilizing the SPSS 25 software. 

Upon analysis of the reflective skills' total score for the problem-solving scale and the normality 

test of scores obtained from the scale’s sub-factors, it was observed that the skewness and 

kurtosis values fell within the –1.5 and +1.5 intervals. Hence, it was comprehended that they 

exhibited a normal distribution. The mean score of 779 participations on the reflective thinking 

skills for problem-solving scale is 51.48. Upon analyzing the scale's total score, it was observed 

that the reflective thinking skills for problem-solving range from 14 to 70, with the latter being 

the highest and the former being the lowest. Table 2 presents the mean values, standard 

deviation, minimum and maximum scores, as well as the skewness and kurtosis coefficients for 

the reflective thinking skills for the problem-solving scale. 
 

Table 2 

Descriptive Statistics for the Reflective Skills for Problem-solving Scale 

Baseline 

characteristic 
SEM SD Var. Max. Min. M Skewness Kurtosis 

Gender  

Female .42 8.74 76.50 70 14 53.11 –0.63 0.92 

Male .50 9.62 92.70 70 16 49.62 –0.43 0.11 

Mothers’ Degree 

Primary school .48 9.30 86.66 70 14 51.79 –0.51 0.50 

Middle school .76 9.70 94.26 70 22 50.81 –0.43 –0.18 

High School  .68 8.77 76.97 67 16 51.95 –0.76 1.16 

University 1.04 9.70 94.15 70 20 50.45 –0.57 0.57 

Fathers’ Degree 

Primary school .63 9.74 95.04 70 14 51.48 –0.54 0.60 

Middle school .77 9.88 97.62 70 24 50.91 –0.58 –0.19 

High School  .58 9.27 86.10 70 16 51.57 –0.54 0.51 

University .69 7.81 61.00 70 26 52.03 –0.37 0.73 

Game Type 

Brain Games .64 9.01 81.24 70 20 54.41 –0.77 0.82 

Adventure Games .56 8.31 69.17 70 32 52.59 –0.32 –0.32 

Racing Games 1.02 9.19 84.54 70 26 50.78 –0.09 –0.13 

War Games .63 9.65 93.29 70 14 48.33 –0.55 0.67 

Other 1.21 9.12 83.32 65 22 50.85 –1.05 1.16 

Note. SEM=Standard error of the mean.  
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The arithmetic mean of the mathematics anxiety scale scores for 779 participants is 23.66. 

Our research indicates that the mathematics anxiety scale has a maximum score of 50 and a 

minimum score of 10. Table 3 displays the means, standard deviations, minimums, maximums, 

skewness, and kurtosis coefficients for the mathematics anxiety scale. 

 

Table 3  

Descriptive Statistics for the Mathematics Anxiety Scale 

Baseline 

characteristic 
SEM SD Var. Max. Min. M Skewness Kurtosis 

Gender  

Female .53 10.95 119.98 50 10 24.39 .55 –.76 

Male .51 9.90 98.10 50 10 22.84 –.53 –.64 

Mother’s Degree 

Primary school .54 10.42 108.77 50 10 24.18 .48 –.75 

Middle school .84 10.68 114.25 49 10 24.26 .42 –.95 

High School  .81 10.34 106.93 50 10 22.54 .79 –.22 

University 1.14 10.65 113.4750 50 10 22.46 .78 –.12 

Father’s Degree 

Primary school .73 11.29 127.50 50 10 25.99 .38 –.93 

Middle school .81 10.40 108.21 50 10 24.84 .38 –.90 

High School  .59 9.49 90.12 46 10 21.86 .56 –.79 

University .88 9.92 98.48 50 10 21.30 1.00 .47 

Game Type 

Brain Games .71 9.93 98.78 50 10 20.87 .99 .07 

Adventure Games .72 10.70 114.56 50 10 24.67 .43 –.82 

Racing Games 1.10 9.85 97.21 48 10 23.72 .37 -.93 

War Games .71 10.82 117.22 50 10 25.32 .42 –.84 

Other 1.24 9.31 88.68 50 10 22.57 .55 .16 

Note. SEM=Standard error of the mean. 

3. Findings 

3.1 Differences in Reflective Thinking Skills for Problem-Solving According to 

Gender, Mother and Father Education Level, and Game Preferences 

Table 4 presents the results of an independent group t-test that compared the average scores 

of the reflective thinking skill scale towards problem-solving and its sub-dimensions based on 

gender.  

Upon examining Table 4, a significant difference is apparent in the scores of the reflective 

thinking skill scale towards problem-solving (tp-total(777)=5.29, ρ <.00) and its subscales, with 

respect to the gender variable, in favor of female students (tp-questioning(777)=4.02, ρ <.00; tp-

reasoning(777)=3.58. ρ <.00; tp-evaluation(777)=6.11, ρ <.00). The impact of the gender variable on 

reflective thinking skills for problem-solving and its subscales (dp-questioning=.29, dp-

reasoning=.43, dp-evaluation=.37 and dp-total=.28) is relatively weak. 
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Table 4 

The Results of Reflective Thinking Skills for Problem-solving Scale According to Gender Variable 

Scale Gender n M SD t df p Cohen’s d 

p-questioning 
Female 415 15.60 2.98 

4.02 777 .00 0.29 
Male 364 14.79 3.27 

p-reasoning 
Female 415 19.09 3.45 

3.58 777 .00 0.43 
Male 364 17.50 3.79 

p-evaluation 
Female 415 53.11 8.75 

6.11 777 .00 0.37 
Male 364 49.62 9.63 

P-total 
Female 415 18.41 3.60 

5.29 777 .00 0.28 
Male 364 17.32 3.94 

 

Table 5 presents the outcomes of a one-way ANOVA analysis that compares the scales 

determining reflective thinking skills toward problem-solving with respect to the mother's 

educational level. The analysis of variance indicated that there was no significant variation in 

the reflective thinking skills of students about their mothers' educational status in problem-

solving. 

 

Table 5 

The Results of Reflective Thinking Skills Towards Problem-solving Scale According to Mother’s 

Education Level Variable 

Scale 
Mother’s 

education level 
n M Variance Source SS df MS F p 

p
-q

u
e
st

io
n

in
g

 

Primary school 372 17.95 Between Groups 65.97 3 21.992 

1.52 0.206 
Middle school 159 17.72 Within Groups 11162.55 775 14.403 

High School  162 18.30 Total 11228.52 778  

University 86 17.27    

p
-r

e
a
so

n
in

g
 

Primary school 372 15.25 Between Groups 53.01 3 17.673 

1.79 0.147 
Middle school 159 14.76 Within Groups 7638.66 775 9.856 

High School  162 15.55 Total 7691.68 778  

University 86 15.31    

p
-e

va
lu

a
ti

o
n
 Primary school 372 18.58 Between Groups 51.68 3 17.227 

1.26 0.285 
Middle school 159 18.32 Within Groups 10559.34 775 13.625 

High School  162 18.09 Total 10611.02 778  

University 86 17.86    

p
-t

o
ta

l 

Primary school 372 51.79 Between Groups 234.91 3 78.305 

0.9 0.441 
Middle school 159 50.81 Within Groups 67443.60 775 87.024 

High School  162 51.95 Total 67678.51 778  

University 86 50.45    

Note. SS=Sum of square; MS=Mean square 

 

Table 6 presents a comparison of students' reflective thinking skills in problem-solving with 

respect to the variable of the father's educational level. Likewise, no statistically significant 

difference exists in the reflective thinking skills of students concerning problem-solving based 

on the educational levels of their fathers.   
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Table 6 

The Results of Reflective Thinking Skills Towards Problem-solving Scale According to Father’s 

Education Level Variable 

Scale 
Father’s education 

level 
n M Variance Source SS df MS F p 

p
-q

u
e
st

io
n

in
g

 

Primary school 239 17.90 Between Groups 26.69 3 8.899 

0.616 0.605 
Middle school 163 17.58 Within Groups 11201.83 775 14.454 

High School  251 18.00 Total 11228.53 778  

University 126 18.14    

P
-r

e
a
so

n
in

g
 

Primary school 239 15.11 Between Groups 65.92 3 21.975 

2.233 0.083 
Middle school 163 14.89 Within Groups 7625.76 775 9.840 

High School 251 15.23 Total 7691.68 778  

University 126 15.82    

p
-e

v
a
lu

a
ti

o
n

 

Primary school 239 18.46 Between Groups 14.80 3 4.934 

0.361 0.781 
Middle school 163 18.43 Within Groups 10596.23 775 13.673 

High School 251 18.32 Total 10611.03 778  

University 126 18.06    

p
-t

o
ta

l 

Primary school 239 51.48 Between Groups 92.76 3 30.920 

0.355 0.786 
Middle school 163 50.91 Within Groups 67585.76 775 87.207 

High School 251 51.57 Total 67678.52 778  

University 126 52.03    

Note. SS=Sum of square; MS=Mean square 

 

Subsequently, an ANOVA test was conducted to investigate the potential impact of 

students’ preferred games on their reflective thinking skill scale towards problem-solving (see 

Table 7). 

 

Table 7 

The Results of Reflective Thinking Skills Towards Problem-solving Scale According to Type of 

Preferred Game Variable 

Scale 
Type of Preferred 

Game  
n M Variance Source SS df MS F p Scheffe Cohen’s d 

P
-q

u
e
st

io
n

in
g

 A. Brain Games 195 18.92 Between Groups 655.30 3 163.82 

11.993 .000 

A>D 0.56 

B. Adventure Games 218 18.50 Within Groups 10573.22 775 13.66 A>E 0.56 

C. Racing Games 80 17.91 Total 11228.52 778  B>D 0.47 

D. War Games 230 16.78 
     

B>E 0.48 

E. Other 56 16.67   

P
-r

e
a
so

n
in

g
 A. Brain Games 195 15.90 Between Groups 308.26 3 77.06 

8.079 .000 

  

B. Adventure Games 218 15.59 Within Groups 7383.41 775 9.53 A>D 0.50 

C. Racing Games 80 15.10 Total 7691.68 778  B>D 0.42 

D. War Games 230 14.32 
      

 

E. Other 56 15.32  

P
-e

v
a
lu

a
ti

o
n

 A. Brain Games 195 19.58 Between Groups 629.04 3 157.26 

12.19 .000 

  

B. Adventure Games 218 18.50 Within Groups 9981.98 775 12.89 A>C 0.50 

C. Racing Games 80 17.77 Total 10611.02 778  A>D 0.65 

D. War Games 230 17.23 
     

B>D 0.34 

E. Other 56 18.85   

P
-t

o
ta

l 

A. Brain Games 195 54.41 Between Groups 4278.70 3 1069.67 

13.059 .000 

  

B. Adventure Games 218 52.59 Within Groups 63399.81 775 81.91 A>D 0.65 

C. Racing Games 80 50.78 Total 67678.51 778  B>D 0.47 

D. War Games 230 48.33 
      

 

E. Other 56 50.85  

Note. SS=Sum of square; MS=Mean square 
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There is a significant difference between the reflective thinking skill towards problem-

solving according to the game variable that students prefer playing, both in the scale itself (F(4-

774)= 13.059; ρ<.05) and in its sub-dimensions (Fp-questioning(4-774)= 11.993; ρ<.05; 

Freasoning(4-774)= 8.079; ρ <.05; Fevaluation(4-774)= 12.19; ρ <.05). 

Therefore, the Scheffe test was employed to investigate the groups that exhibited a 

statistically significant difference. Consistent with the findings in Table 7, students who played 

the brain game scored significantly higher on both the overall scale and the sub-dimensions 

of reflective thinking skills for problem-solving than their counterparts who played the war 

game. The calculated Cohen's d coefficient for evaluating the size of group differences is also 

shown in Table 7. 

There are statistically significant differences in the reflective thinking skills towards problem-

solving scores in the questioning dimension between students who prefer brain games and war 

games (𝑋̅𝑏𝑟𝑎𝑖𝑛𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 = 2.14, 𝜌 = .00), as well as between those who prefer brain 

games and other games (𝑋̅𝑏𝑟𝑎𝑖𝑛𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑜𝑡ℎ𝑒𝑟 = 2.24, 𝜌 = .00). A similar difference was 

observed in favor of students who played adventure games (𝑋̅𝑎𝑑𝑣𝑒𝑛𝑡𝑢𝑟𝑒𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 =

1.71, 𝜌 = .00; 𝑋̅𝑎𝑑𝑣𝑒𝑛𝑡𝑢𝑟𝑒𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑜𝑡ℎ𝑒𝑟 = 1.82, 𝜌 = .03). Based on the effect size coefficients, 

there is a moderate difference in the reflective thinking skill scores for problem-solving 

between students who engage in brain games and those who engage in war and other games 

(dA>D=0.56, dA>E=0.56). Moreover, a slight difference exists in the reflective thinking skills for 

problem-solving between students who play adventure games and those who play war and 

other games (dB>D=0.47, dB>E=0.48). 

The arithmetic averages of scores obtained from the reflective thinking skills scale towards 

problem-solving exhibit a notable discrepancy in the reasoning sub-dimension between 

students who prefer playing brain games and those who play war games (𝑋̅𝑏𝑟𝑎𝑖𝑛𝑔𝑎𝑚𝑒𝑠 −

𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 = 1.58, 𝜌 = .00). Additionally, students who play adventure games also demonstrate 

a similar advantage (𝑋̅𝑎𝑑𝑣𝑒𝑛𝑡𝑢𝑟𝑒𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 = 1.27, 𝜌 = .00). Based on the effect size 

coefficients, it can be inferred that there is a moderate difference in the reflective thinking skill 

scores for problem-solving between students who play brain games and those who play war 

games (dA>D=0.50). On the other hand, there is a weak difference in the reflective thinking skills 

for problem-solving between students who play adventure games and those who play war 

games (dB>D=.042). 

The evaluation sub-dimension reveals a statistically significant disparity in the mean scores 

of reflective thinking skills scale towards problem-solving among students who favor playing 

brain games in contrast to those who engage in race games (𝑋̅𝑏𝑟𝑎𝑖𝑛𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑟𝑎𝑐𝑒𝑔𝑎𝑚𝑒𝑠 =

1.8, 𝜌 = .001) and war games (𝑋̅𝑏𝑟𝑎𝑖𝑛𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 = 2.34, 𝜌 = .00). Similar to the other 

sub-dimensions, there exists a substantial disparity between the mean scores of reflective 

thinking skills for problem-solving among students who engage in adventure games and those 

who participate in war games (𝑋̅𝑎𝑑𝑣𝑒𝑛𝑡𝑢𝑟𝑒𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 = 1.26. 𝜌 = .001). Based on the 

effect size coefficients, there is a moderate difference in the reflective thinking skill scores for 

problem-solving between students who engage in brain games and those who participate in 

racing and war games (dA>C=0.50, dA>D=0,65). Furthermore, there exists a weak difference in 

reflective thinking skills for problem-solving between students who engage in adventure games 

and those who participate in war games (dB>D=0.34).  
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Finally, there is a significant difference between students who play war games and those 

who play brain games (𝑋̅𝑏𝑟𝑎𝑖𝑛𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 = 6.07, 𝜌 = .00) and students who play war 

games and those who play adventure games (𝑋̅𝑎𝑑𝑣𝑒𝑛𝑡𝑢𝑟𝑒𝑔𝑎𝑚𝑒𝑠 − 𝑋̅𝑤𝑎𝑟𝑔𝑎𝑚𝑒𝑠 = 4.25, 𝜌 = .00) on 

the reflective thinking skills for problem-solving scale. The effect size coefficients indicate that 

there is a moderate difference in reflective thinking skills for problem-solving between students 

who play brain games and those who play war games (dA>D =0.65). On the other hand, there is 

a weak difference in reflective thinking skills for problem-solving between students who play 

adventure games and those who play war games (dB>D=0.47). 

3.2 Differences in Mathematics Anxiety According to Gender, Mother and Father 

Education Level, and Game Preferences 

In order to measure the mathematics anxiety of 779 students participating in the study, the 

mathematics anxiety scale developed by Bindak (2005) was utilized. The arithmetic mean of the 

scores obtained from the scale was calculated to be 23.66. In this section, we compared the 

arithmetic averages of the scores obtained from the scale based on different variables such as 

gender, mother’s education level, father’s education level, and the types of games played by 

the students. Table 8 compares the arithmetic averages of the students’ scores from the 

mathematics anxiety scale based on gender. 

The study found that female students exhibited higher levels of anxiety compared to their 

male counterparts. This conclusion was drawn from the results of an independent sample t-

test, which was conducted to investigate the impact of gender on mathematics anxiety levels. 

The statistical analysis revealed a significant difference between the two groups (t[777] =2.077; 

x̄ = 24.39; ρ = .038<.05). The impact of the gender variable on math anxiety is found to be 

weak (d=.20). 

 

Table 8 

The Results of Mathematics Anxiety Scale According to Gender Variable 

Scale Gender N M SD t df p Cohen’s d 

Total anxiety 
Female 415 24.39 10.95 

2.077 777 .038 0.20 
Male 364 22.84 9.90 

 

Table 9 presents the results of a one-way ANOVA test that investigated the potential impact 

of the educational attainment of students’ mothers on their level of mathematics anxiety. There 

appears to be a decreasing tendency in students’ mathematical anxiety in line with mothers' 

educational attainment, according to the mean scores on the scale. However, this trend is not 

statistically significant as the p-value (0.223) is greater than the standard alpha level of .05. 
 

Table 9 

The Results of Mathematics Anxiety Scale According to Mother’s Education Level Variable 

Scale 
Mother’s 

education level 
n M Variance Source SS df MS F p 

T
o

ta
l 
a
n
xi

e
ty

 

Primary school 372 24.18 Between Groups 483.45 3 161.15 

1.46 0.223 
Middle school 159 24.26 Within Groups 85271.43 775 110.02 

High School 162 22.54 Total 85754.88 778  

University 86 22.46    

Note. SS=Sum of square; MS=Mean square 
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Table 10 presents the results of a one-way ANOVA test that investigated the potential 

impact of the educational attainment of students’ fathers on their level of mathematics anxiety. 

Students’ mathematics anxiety decreases when their father's educational attainment increases, 

as does their mother's; however this change is statistically significant (F(3-775) =9.479; 

ρ=.000<.05).  

Specifically, students whose fathers have completed primary school education exhibit 

significantly higher levels of mathematics anxiety compared to those whose fathers have 

completed high school education (ρ=.00<.05) and university education (ρ =.001<.05). The 

results indicate a statistically significant difference in mathematics anxiety scores between 

students whose fathers have secondary school education and those whose fathers have high 

school education (ρ =.043<.05) or university education (ρ =.040<.05). Father’s education level 

variable has a weak effect size for mathematics anxiety (dA>C=.39, dA>D=.44, dB>C=.29 and 

dB>D=.34). 

 

Table 10 

The Results of Mathematics Anxiety Scale According to Father’s Education Level Variable 

Scale 
Father’s education 

level 
n M Variance Source SS df MS F p Scheffe Cohens’s d 

M
a
th

e
m

a
ti

c
s 

 a
n

xi
e
ty

 

A. Primary school 239 25.99 Between Groups 3035.13 3 1011.71 

9.479 0.00 

A>C 0.39 

B. Middle school 163 24.84 Within Groups 82719.75 775 106.73 A>D 0.44 

C. High School 251 21.86 Total 85754.88 778  B>C 0.29 

D. University 126 21.30    B>D 0.34 

Note. SS=Sum of square; MS=Mean square 

 

In Table 11, students who play brain games report lower levels of math anxiety than those 

who play adventure and war games. The magnitude of the effect of game type on mathematics 

anxiety is weak (dA>B =.36, dA>D.43). 

 

Table 11 

The Results of Mathematics Anxiety Scale According to Game Type Variable 

Scale 
Type of Preferred 

Game 
n M Variance Source SS df MS F p Scheffe 

Cohens’s 

d 

M
a
th

e
m

a
ti

c
s 

a
n

xi
e
ty

 

A. Brain Games 195 20.8769 Between Groups 2438.46 4 609.616 

5.663 .000 
A>B 

A>D 

0.36 

0.43 

B. Adventure Games 218 24.6789 Within Groups 83316.42 774 13.66 

C. Racing Games 80 23.7250 Total 85754.88 778  

D. War Games 230 25.3217 

    

E. Other 56 22.5714 

Note. SS=Sum of square; MS=Mean square 
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3.3 The Relationship Between Students' Reflective Thinking Skill Towards Problem-

Solving and Their Mathematics Anxiety 

The study analyzed students’ total scores on reflective thinking skills for problem-solving and 

mathematics anxiety, with independent variables such as gender, mother, and father education 

status, and game types. The analysis determined whether the scores differed based on these 

variables using independent sample t-tests and one-way ANOVA tests. The results are 

presented in the tables above. 

In the third sub-problem of the study, the relationship between students' reflective thinking 

skill towards problem-solving and their mathematics anxiety was examined. The findings are 

detailed in Table 12. 
 

Table 12 

The Relationship Between Mathematics Anxiety Scale and Reflective Thinking Skill Scale 

Towards Problem-solving 

  Reflective Thinking Skill Scale 

  p-total p-questioning p-reasoning p-evaluation 

Mathematics 

anxiety 

Pearson 

Correlation (r) 
–.289** –.242** –.313** –.214** 

Sig. (2-tailed) (p) 0.000 0.000 0.000 0.000 

N 779 779 779 779 

 

A significant negative relationship exists between students' reflective thinking skill scores 

and subscale scores towards problem-solving and their mathematics anxiety scores (see Table 

12). A multiple regression analysis was performed to see to what extent the reflective thinking 

skill for problem-solving predicted math anxiety. And it was found that the reasoning sub-

dimension of the reflective thinking skill for problem-solving predicted math anxiety by 10%. 

The findings are shared in detail in Table 13. 

 

Table 13 

Regression Analysis Results on the Effect of Reflective Thinking Skills for Problem-Solving on 

Mathematics Anxiety 

Variable B SE 𝛽 t p R Adj. R2 F p 

Constant 40.779 2.020 

-0.238 

20.141 0.000 

0.316 0.096 28.559 0.000 

P-reasoning -0.793 0.264 -3.008 0.003 

Note. Dependent variable= mathematics anxiety 

 

Multiple regression analysis did not produce statistically significant results (p>.05) for the 

coefficients of p-questioning, p-evaluation, and p-total scores. Only p-reasoning was included 

in Table 13 since its coefficient was statistically significant in the model (p<.05). As seen in the 

table, 10% of the total variance of mathematics anxiety is explained by the reasoning sub-

dimension of the reflective thinking skill scale towards problem-solving. 
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4. Conclusion and Discussion 

This study aimed to investigate the relationship between the reflective thinking abilities of 8th-

grade students in middle school and their level of math anxiety, with a focus on problem-

solving. Using the simple random sampling method, 779 students who received education in 

Istanbul were reached in this study. In the study, we analyzed the average scores of the 

reflective thinking skill scale related to problem-solving, the sub-dimensions of this scale, and 

the mathematics anxiety scale. We examined these scores based on various variables, including 

gender, the mother's education level, the father's education level, and the type of game played. 

The averages of the scores obtained from the reflective thinking skill scale towards problem-

solving and its sub-dimensions exhibit a statistically significant gender difference, favoring 

female students. In the master's thesis, Altuntaş (2019) reported a similar result. Şanlıdağ (2020) 

emphasizes that students who take brain game lessons develop better critical thinking and 

problem-solving skills than those who do not. According to Bilgiç’s (2017) master's study, there 

was no significant difference in the reflective thinking skills of seventh-grade students towards 

problem-solving based on the educational status of their parents, including both the mother 

and father. Saygılı and Atahan (2014) conducted a study to examine the reflective thinking skills 

of children aged 8 to 10 years old in relation to several variables, including gender, computer 

game usage, and parental education levels. The study revealed no statistically significant 

differences in the mean total and sub-dimension scale scores based on gender, computer 

gaming usage, and parental education level. Whereas, in our study, students who play brain 

games have significantly higher reflective thinking skills towards problem-solving than 

students who prefer to play adventure, war, and other games. It is noteworthy that there is a 

significant difference in the average scores of reflective thinking skills related to problem-

solving among students who play adventure games and those who play war games. These 

findings are surprising and highlights the impact of different types of games on cognitive 

abilities. 

Our study revealed that gender, father's educational level, and type of play games are 

independent variables that impact mathematics anxiety. Adal (2017) examined students’ self-

efficacy perceptions and mathematics anxieties and found no significant difference between 

mathematics anxieties and gender. Furthermore, Ergenç (2011) analyzed 7th-grade students to 

investigate the potential correlation between students' cognitive readiness levels for 

mathematics classes and their levels of mathematics anxiety. The results indicate that gender 

did not have a statistically significant impact on the determination of mathematics anxieties. 

Similar findings have been observed in the studies conducted by Yenilmez and Özbey (2006) 

and Akgül (2008). 

Tan (2015) stated in their study that students whose fathers have a university degree have 

lower mathematics anxiety scores at anxiety levels according to the fathers’ degree variable. In 

our research, it was found that there are similar results between the two groups. It was 

identified that students whose fathers have a high school degree or a higher degree have lower 

anxiety levels than students whose fathers have a primary school degree or a lower degree. 

Ergenç (2011) highlighted that students whose parents have a university degree are less 

worried than other students are. 

Uysal (2007) employed similar variables in her study about analyzing the correlation 

between middle school students’ problem-solving skills, anxieties, and attitudes in 

mathematics classes. It was concluded as a result of the study that female students are more 
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worried than male students. This conclusion is parallel to our study results. It was determined 

in the same study that male students are better at problem-solving than female students. This 

result fits with the purposes of our results. It was concluded in our study that there is a 

meaningful difference in favor of female students in all the other scores. Uysal concluded in 

her study that parents’ degree does not have an effect on students’ mathematics anxieties and 

problem-solving skills. In our study, the father's educational status variable is a significant 

factor with a weak effect size for math anxiety scores. 

According to the current study, there is a weak negative correlation between average scores 

of the reflective thinking skill scale towards problem-solving and its sub-dimensions and 

average scores of mathematics anxieties. In the resulting regression analysis model, 10% of the 

total variance of mathematics anxiety is explained by the reasoning sub-dimension of the 

reflective thinking skill scale towards problem-solving. 

The striking finding in the study is that students' scores on both scales differed significantly 

according to the games they preferred to play. Demirel and Karakuş-Yılmaz (2019) emphasized 

that playing mind games (sudoku, puzzle, etc.) increases success in mathematics and grammar 

lessons and improves problem-solving skills. Studies have indicated that strategic video games 

can positively affect problem-solving skills. Regular engagement with these games may 

improve cognitive abilities such as spatial reasoning, attentional control, working memory, and 

information processing speed. These skills can, in turn, transfer to real-world problem-solving 

scenarios (Adachi & Willoughby, 2013). This situation seems like a good option to examine in 

detail for future study. 
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