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Abstract. It is believed that students' motivation and emotions have an important role in their 

understanding of mathematics teaching. In this context, this study aims to investigate middle school 

students' attitudes towards mathematics lessons in the light of various variables. A quantitative cross-

sectional survey approach was used in the design of the study.  It was tried to understand how these 

variables affect students' attitudes towards mathematics. In the study, various variables such as gender, 

grade level, school type, technology use, use of concrete materials/activities in lessons and use of 

Education Information Network (EBA), an online platform for distance education, were taken into 

consideration. According to the findings of the study, students' attitudes towards mathematics lessons 

are positively affected by educational policies, curriculum designs and the creation of concrete 

materials and activities in the classroom. In particular, a detrimental change was observed in the 

attitudes of students who used EBA less. The perspective provided by this study is crucial for 

understanding middle school students' attitudes about mathematics in learning environments. It is also 

recommended that the study be extended to cover more samples and regions, as the findings can serve 

as a basis for further research. 

Keywords: Attitude, middle school, EBA, open and distance education, mathematics education. 

Distance education was implemented at every educational level in response to the COVID-

19 pandemic, which began in Turkey in March 2020 and impacted in-person instruction. 

After the epidemic struck, Turkey continued education for almost a year and a half using 

online, hybrid, and other learning environments. The COVID-19 pandemic process and 

technology-related distance learning environments have increased the significance of 

various dynamic elements, including the motives and attitudes of students. It is believed 

that students' intentions and feelings have a significant role in their understanding of 

mathematics teachings. In this connection, this study aims to investigate middle school 

students' opinions toward mathematics courses in light of several characteristics following 

the COVID-19 epidemic. The quantitative cross-sectional survey approach was used in the 

study's design. It was tried to understand how the epidemic affected the classroom and 
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Today, it is seen that middle school students' attitudes, motivation and emotions towards 

mathematics have a significant effect on their achievements. Motivation and emotions play an 

important role in students' learning process and mathematical achievement (Fazlı & Avcı, 2022; Filiz 

& Gür, 2020; Çalık, 2024). Nolting (2007) states that students' performance in mathematics courses 

is related to their attitudes as well as their mathematical knowledge. Interestingly, research on 

students' attitudes towards mathematics has become more important in recent years (Schukajlow et 

al., 2023). Research that tries to identify the variables that contribute to the success of mathematics 

teaching typically considers students' abilities or attitudes towards the subject as an output (explained 

variable) and investigates the inputs that affect this output and the links between the inputs (Duran et 

al., 2023). 

Students' attitudes are one of the most crucial markers of their emotive qualities in a course 

(Gardner & Lambert, 1972; Stern, 1983; Brown, 2001; Karasakal & Saracaloğlu, 2009; Kaya et al., 

2009 quoted in Kazazoğlu, 2013). According to the Turkish Language Association (In Turkish TDK) 

(2023), the concept of attitude, which is briefly defined as the way, attitude, is also referred to as a 

method of finding a way that determines what people see, hear, think and do (Allport, 1935 quoted 

in Bohner & Dickel, 2011). Attitude, one of the main topics of social psychology, is also defined as 

a mindset or tendency to behave in a certain way depending on both the individual's experience and 

temperament, which is a combination of personality, beliefs, values, behaviors, and motivation 

(Pickens, 2005). Value systems further define attitude as the preconceived notion that categorizes 

anything, someone, the world, or a symbol as either good, bad, harmful or beneficial (Tavşancıl, 

2014). 

One of the key factors thought to be responsible for explaining pupils' willingness or inabilit y 

to study is their attitudes (Hotaman & Okumuş, 2020). While middle school mathematics courses 

appear to be primarily cognitive, emotive qualities are also crucial to the mathematical learning 

process (Boz, 2017). Students' performance or lack thereof in mathematics, as well as their 

enthusiasm for the subject, are significantly influenced by their attitudes (Çoban, 1989). Affective 

traits are crucial for mathematical learning even if the middle school mathematics curriculum appears 

to be mostly a cognitive endeavor (Boz, 2017). Students' attitudes greatly impact whether they 

succeed or fail in math and how much they enjoy the subject. Demirgören (2010) cites research 

demonstrating that students in various nations have a fear of mathematics and that there are negative 

views toward the subject, as well as historical examples. Despite being a required and fundamental 

course in middle education, many students find mathematics to be a challenging subject to study. 
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Students' achievement suffers as a result of this circumstance, which makes them have a negative  

attitude toward mathematics (Kurbanoğlu & Takunyacı, 2012). Furthermore, it can be claimed that 

the middle school mathematics course is one of those that draws attention to procedures like the High 

School Entrance Examination (In Turkish LGS) because of things like the superiority of the 

mathematics score coefficient and how it affects students' success scores. It was reported that middle 

school students found mathematics to be the most challenging subject during the pandemic (Karataş, 

2020). According to Ministery of National Education, [MoNE] (2018), the impact of cultivating a 

positive attitude towards mathematics on mathematical achievement is a significant consideration 

while implementing the middle school mathematics curriculum. In a study involving high school 

students, Sezgin (2013) found a strong correlation between students' attitudes toward mathematics 

and academic self-efficacy and their mathematical achievement. The correlation between 

mathematics achievement and attitudes toward mathematics courses, which are seen as essential 

courses for students to take, has been noted by Koca (2011) and by Cantürk-Günhan et al. (2019). 

The COVID-19 epidemic is believed to have an impact on several variables, including pupils'  

academic performance, attitude, self-efficacy, anxiety level, and motivation in courses requiring 

numerical skills like science and mathematics that are taught in middle schools in Turkey (Bakioğlu 

& Çevik, 2020; Bakırcı, Doğdu & Artun, 2021; Çoban & Ellez, 2022). As a result of the literature 

review, it was understood that many studies determine students' attitudes towards mathematics 

courses from primary school to higher education and examine their attitudes in terms of different 

variables, but after the Covid-19 outbreak in Turkey, there were few studies such as Kılıç (2022), 

Kara and Özkaya (2022), which determined the mathematics attitudes of middle school students in 

Turkey and investigated the relationship with different variables such as LGS achievement scores of 

8th-grade students and motivation. Nevertheless, no research has been done to ascertain the attitudes 

of middle school students at various grade levels toward mathematics courses and to investigate the 

impact of various factors, including the frequency of EBA usage and the integration of educational 

technologies in the classroom, on the attitudes of the students. 

One of the online learning platforms utilized by Turkish middle school pupils is the Education 

and Informatics Network (In Turkish EBA). During the COVID-19 pandemic, the MoNE advised 

using this platform, which has also been used for conducting online learning courses (Vahit, 2019; 

Çoban & Ellez, 2022). Known as the integrated distance education process, it is the process by which 

schools take a break from providing face-to-face instruction beyond 2020. EBA TV and the EBA live 

classroom application have grown to be valuable tools for teachers in this regard. Some middle school 
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courses, such as mathematics, were provided to pupils via the EBA live classroom application for 

around a year. Teachers attempted to incorporate many tools and resources, like Web 2.0 tools and 

augmented reality applications, into real-time classroom applications during this phase (Çıray-

Özkara, 2023). While it is acknowledged that the use of technology in learning environments affects 

students' arithmetic achievement and attitudes, the majority of studies have focused on teachers' 

perceptions of ICTs (Higgins et al. 2017; Vahit, 2019; Viberg et al. 2023). Studies that involve 

students thinking about related topics in mathematics education are needed. Teachers should be the 

target audience for these studies, which also measure students' attitudes toward mathematics and look 

at the relationship between variables influencing attitudes toward mathematics from various angles, 

like the use of technology. 

In the context of all this information, the aim of this study is to examine the attitudes of middle 

school students in Eskişehir province towards mathematics lessons by considering demographic 

factors such as gender, school type, and frequency of using educational technologies, frequency of 

participating in applied activities in mathematics lessons and frequency of using EBAs. The study 

also aims to provide suggestions for improving these attitudes. In this framework, the study aims to 

address the following questions: 

1.  What is their attitude level? 

2.  Do their attitudes vary according to gender? 

3.  Do their attitudes vary according to school type? 

4.  Do their attitudes vary according to their grade level? 

5.  Do their attitudes vary according to the frequency of EBA use? 

6.  Do their attitudes vary according to the use of educational technologies in lessons? 

7.  Do their attitudes change according to the situation of performing concrete activities in 

lessons? 

Method 

The research will be designed in the cross-sectional survey model of the quantitative research 

method (Büyüköztürk et al., 2012). The cross-sectional survey model aims to take a picture of the 

situation collecting data simultaneously to illuminate a situation, variable, phenomenon and to reveal 
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the situation, variables and relationships between variables by examining this photograph (Barış, 

2015). 

The Study Group 

The population of the study is all middle school pupils (N=72,145) enrolled in Eskişehir during 

the 2022–2023 academic year. By getting approval from the appropriate units, the mathematics 

teachers of every middle school in Eskişehir distributed the link to the data collection tool to the 

students as part of the study. In the process of data collection, the 'online survey' technique was 

utilized and the data collection tool was uploaded to the online survey platform called Google Forms. 

Within the scope of the study, data were collected from 501 (n=501) middle school students. The 

calculation made through the Rao soft sample size calculation program shows that the data obtained 

from at least 384 students represent the universe, and Creswell (2013) states that 360 or more 

participants in survey studies generalize the universe. In this context, it is concluded that the data 

collected within the scope of the study is sufficient. 

Data Collection  

To gather data, a questionnaire form that aligned with the study's objectives was created. The 

initial section of the survey asks about the personal details of the students, including their gender, 

grade level, type of school, use of educational technologies, use of the Education Information 

Network (In Turkish EBA), and performance of concrete activities during math lessons. In the second 

part, the Mathematics Attitude Scale developed by Gülburnu and Yıldırım (2015) was included. The 

5-point Likert-type scale consists of 5 sub-dimensions and 27 items. In order to reveal the reliability 

of the scale, Cronbach Alpha internal consistency coefficient was calculated. Cronbach Alpha 

coefficient was found to be .880 for all items. As a result of the factor analysis, it was seen that the 

scale items reflected the dimensions of ‘In-Course, Nature of Mathematics, Problem Solving, 

Understanding and Self-Efficacy’ towards mathematics. According to the findings obtained, it was 

concluded that the ITS has a reliable structure with measurement validity that measures primary and 

middle school students' attitudes towards mathematics and consists of five sub-dimensions. In this 

context, the scale, whose validity and reliability tests have been conducted, is applicable to middle 

school students. 

Sub-factor averages, factor correlations, and diagnostic statistics about the study group are all 

included in the analysis of the quantitative data from the questionnaire form that was administered to 

501 students (281 female and 220 male) in the 2022–2023 academic year using the IBM SPSS 25 
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package program. In addition, in the comparison of quantitative data, the normality assumption for 

the data was first tested and then parametric tests were applied. This study employed a t-test to 

compare variables with two categories. For variables with three or more categories, a one-way 

analysis of variance (ANOVA) was used. If the ANOVA indicated a significant difference, post-hoc 

tests were conducted to pinpoint specific group differences. 

Data Collection Tools  

Form for participant information. Completing concrete activities in math lessons, using 

educational technology frequently, gender, grade level and type of school attended, frequency of 

using EBA, and performing activities in math classes were all questions on the Participant Information 

Form, which was created per the research's objectives. 

Math attitude scale . A study was conducted by Gülburnu and Yıldırım (2022) developed a 

mathematics attitude scale. The scale demonstrated good internal consistency with a Cronbach's 

Alpha of .880 for all items and above .7 for subscales. The Kaiser-Meyer-Olkin (KMO) measure was 

.888, indicating suitability for factor analysis. The analysis revealed that the scale items effectively 

capture five dimensions related to student attitudes towards mathematics: In-Course, Nature of 

Mathematics, Problem Solving, Understanding, and Self-Efficacy. These findings suggest the scale 

is a reliable and valid measure of middle school students' mathematics attitudes. The scale consists 

of 27 items across five sub-dimensions and utilizes a 5-point Likert format. Overall, the scale appears 

appropriate for use with middle school students to assess their mathematics attitudes. 

Data Analysis 

The researchers used the SPSS software package to analyze the collected data. They set a 

significance level of 5% and a confidence interval of 95% to interpret the results. Analyses focused 

on sub-factor averages, factor correlations, and incorporating the study group's diagnostic data. For 

quantitative data comparisons, one-way ANOVA was used for variables with more than two 

categories, while the t-test was employed for variables with two categories. If the ANOVA indicated 

a significant difference, post-hoc tests were conducted to pinpoint specific group variations. 

To assess the reliability of the scale used in the study, the researchers calculated Cronbach's 

Alpha. A value of .936 suggests the scale has very high internal consistency. 
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Results  

The results of the Mathematics Attitude Scale showed that the scores' skewness and kurtosis 

coefficients ranged from +1.5 to -1.5. The data are considered to fit the normalcy assumption based 

on the values obtained (De Carlo, 1997). Table 1 displays descriptive statistics according to the 

students' Mathematics Attitude Scale scores. 

Table 1.  

Results Associated with Students' Attitude Scale Scores in Mathematics 

 Variables n Min. Max. Average Sd Skewness Kurtosis 

Math Course  

Attitude 

501 

 

1.00 

 

5.00 

 

3.63 

 

.873 

 

-.455 

.109 

-.553 

.218 

 

This table presents the average scores and standard deviations obtained by students on a math 

attitude scale. The scale uses a Likert-type format, where scores are assumed to be evenly spaced 

across the range. An average score range factor of 0.79 is applied (Çokluk et al., 2010). To determine 

the actual score range, the lowest possible score (1) is subtracted from the highest possible score 

(which depends on the number of items in the scale). The result is then divided by the number of scale 

items, and this value represents the width of each score range (Erkuş, 2012). Table 2 shows the 

resulting score ranges for this particular scale. 

Table 2.  

Math Attitude Scale Item Rating Intervals 

    Level  Item Value Ranges 

1 - Very Low 

2 - Low 

3 - Medium 

4 - High 

5 - Very High 

1.00 – 1.79 

1.80 – 2.59 

2.60 – 3.39 

3.40 – 4.19 

4.20 – 5.00 
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Considering the scoring ranges explained in Table 2, the average score of 3.63 suggests a "high" 

level of mathematics attitude among the students. 

Findings Related to the Study Group 

This section presents the background information collected from participants. Table 3 

specifically details the gender breakdown of the student population. 

Table 3.  

Table of Distribution Based on Student Gender 

 Variables Groups Frequency Percentages 

 Female 281 56.1 

Gender Male 220 43.9 

 Total 501 100 

 

Table 3 indicates that female participants made up 56.1% of the study group that replied to the 

relevant scale within the study's scope, while male participants made up 43.9%. It is assumed that 

female students engaged in the study to a greater extent than male students. 

Table 4 shows the distribution of students according to school type. 

Table 4.  

Table of Distribution Based on School Type 

 Variables Groups Frequency Percentages 

 Middle Schools  371 74.1 

School Type IHSS 130 25.9 

 Total 501 100 

 

As seen in Table 4, it is seen that 74.1% of the study group responding to the relevant scale 

within the scope of the study consisted of students studying in middle schools and 25.9% in Imam 

Hatip middle schools. 

Table 5 shows the distribution of students according to their grade levels. 
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Table 5.  

Class Level of Students 

 Variables Groups Frequency Percentages 

 

 

Class Level 

Grade 5 

Grade 6 

Grade 7 

Grade 8 

136 

95 

184 

86 

27.1 

19.0 

36.7 

17.2 

 Total 501 100 

 

Table 5 shows the participation rates for the study according to grade level. Among the 

respondents who completed the relevant scale, 7th graders had the highest participation rate at 36.7%, 

followed by 5th graders at 27.1%. Participation was lowest among 8th graders at 17.2%. 

Table 6 shows the frequency of students' use of the Education Information Network (In Turkish 

EBA). 

Table 6.  

Students' Frequencies of Using EBA 

Variables Groups Frequency Percentages 

 

 

EBA 

Frequency of Use 

Never 

Rarely 

Once a week 

Several times a week 

Every day 

153 

179 

46 

101 

22 

30.5 

35.7 

9.2 

20.2 

4.4 

 Total 501 100 

 

As seen in Table 6, when the responses of middle school students regarding the frequency of 

weekly EBA usage are examined; 30.5% of the students stated that they never use EBA, while 35.7% 

stated that they rarely use it. While 4.4% of the students answered that they use EBA every day, it is 
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seen that these students are the least number of students in the study. It is understood that students 

generally use EBA rarely or never. 

Findings Related to Research Questions  

Do the attitudes of the study group towards mathematics courses change according to 

gender?. To assess students' mathematical attitudes across different genders, researchers utilized an 

attitudes scale encompassing five components: course content, the perceived nature of mathematics, 

problem-solving skills, comprehension, and self-efficacy in math. An independent samples t-test was 

then employed to analyze potential gender differences in these attitudes. 

Table 7.  

Independent Samples t-Test Table according to the Gender of the Students Participating in the Study 

Variables Groups Average F   P 

Course Content  Female 

Male 

3.53 

3.59 

1.446   0.230 

The Nature of Mathematics Female 

Male 

3.51 

3.57 

 1.963   0.162 

Problem-Solving Skills Female 

Male 

3.74 

3.73 

.593   0.442 

Understanding Female 

Male 

3.71 

3.58 

.410  

 

0.552 

Self-efficacy Female 

Male 

3.79 

3.75 

.045 

 

0.832 

 

According to Table 7, no significant difference was found in the attitudes of middle school 

students towards mathematics courses in all sub-factors of the mathematics attitude scale in the 

context of gender variables. 
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Do the attitudes of the study group toward mathematics courses change according to the 

type of school?. To assess if students' school background (public vs. private) influenced their 

perception of math classes, an independent samples t-test was conducted to compare attitudes 

between the two groups. Table 8 presents the findings regarding the second sub-question of the study, 

the effect of school type on students' attitudes toward mathematics courses. 

Table 8.  

Independent Samples t-Test Table according to the School Type of  the Students Participating in the 

Study 

Variables Groups Average F          p 

Course Content Middle School 

İmam Hatip S.S. 

3.58 

3.47 

.809 0.230 

The Nature of Mathematics Middle School 

İmam Hatip S. S. 

3.57 

3.45 

.262 0.162 

Problem-Solving Skills Middle School 

İmam Hatip S.S. 

3.72 

3.77 

.206 0.442 

Understanding Middle School 

İmam Hatip S.S. 

3.65 

3.67 

.559  0.552 

Self-efficacy Middle School 

İmam Hatip S.S. 

3.79 

3.74 

.948 0.832 

According to Table 8, no significant difference was found in all sub-factors of the mathematics 

attitude scale in the attitudes of middle school students towards mathematics courses in the context 

of the school-type variable. 

Do the attitudes of the study group toward mathematics course change according to the 

grade levels of the students?. One-way ANOVA is performed to analyze the significant difference 

in the attitudes of middle school students studying in Eskişehir towards mathematics courses 

according to the grade levels they study. Table 9 shows the findings regarding the third sub-question 

of the research, the effect of the grade level variable on students' attitudes towards Mathematics 

courses. 
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Table 9.  

ANOVA Table Summarizing Differences in Student Performance by Class Level 

Variables Groups Average F P Difference 

  

 

 

Math Course Attitude 

  

Grade 5 3.76 3.029 .028* 1-3 

Grade 6 3.72 

  

       

Grade 7 3.48 

  

         

Grade 8 3.62    

 

The analysis (likely referring to an ANOVA test) revealed significant differences (p < .05) in 

student attitudes towards math courses depending on their grade level. To pinpoint these differences 

between groups, follow-up tests were conducted. Due to unequal variances among groups (p= .012 

<.05) and potentially unequal sample sizes, the Games-Howell test was chosen for further analysis. 

According to the Post-Hoc test results related to the grade levels of the students; it is seen that 

the attitudes of the 5th-grade students are significantly different from the attitudes of the 7th grade 

students. In addition, it is seen that 5th-grade students developed higher attitudes towards 

mathematics courses compared to other groups, while 7th-grade students had the lowest attitudes in 

the group.  

Do the attitudes of the study group toward mathematics course change according to the 

frequency of EBA usage?. One-way ANOVA is performed to analyze the significant difference in 

the attitudes of middle school students studying in Eskişehir towards mathematics courses according 

to their EBA usage status. Table 10 shows the findings regarding the fourth sub-question of the 

research, the effect of the variable of EBA usage frequency of students on their attitudes towards 

Mathematics courses. 
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Table 10.  

 ANOVA Table According to the Frequency of EBA Usage of the Students Participating in the Study 

Variables Groups Average F p Difference 

  

 

 

Math Course Attitude  

Never (1) 3.47 4.758 .001*       1-3 

Rarely (2) 3.48 

  

      1-4 

Once a week (3) 3.57 

  

 

Several times a week (4) 3.83    

Every day (5) 

 

4.09    

 

The ANOVA analysis (likely from Table 10) showed a significant difference (p < 0.05) in 

student attitudes towards the math course based on their EBA usage. To identify which groups 

differed, follow-up tests were necessary. Because the variances between groups were similar                 

(p = 0.147 > 0.05), but the sample sizes might be unequal, the Hochberg's GT2 test was chosen for 

further analysis. 

According to the Post Hoc test results regarding the frequency of EBA use, there is a significant 

difference between students who never use EBA and students who use it several times a week and 

every day. It is seen that as the frequency of students' use of EBA increases, the mean attitudes 

towards mathematics courses also increase. 

Do the attitudes of the study group towards mathematics course change according to the 

use of educational technologies in the lessons?. To determine if middle school students in Eskişehir 

have significantly different views toward mathematics courses based on the Use of Educational 

Technologies in Lessons, a one-way ANOVA is conducted. The results for the fifth sub-question of 

the study, which examines how students' attitudes toward mathematics courses are impacted by the 

variable of their usage of educational tools in the classroom, are displayed in Table 11. 
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Table 11.  

One-way ANOVA Table According to the Use of Educational Technologies in the Courses of the 

Students Participating in the Study 

Variables Groups Average  F p Difference 

  

 

 

Math Course Attitude   

Never  3.42 1.040 .375  

Rarely 3.48 

  

       

Often 3.50 

  

         

Always 3.61    

 

According to Table 11, no significant difference was found as a result of the analysis of students'  

attitudes towards Mathematics course in the context of the frequency of using educational 

technologies in lessons (P= .375> .050). 

Do the attitudes of the study group towards mathematics lesson change according to the 

status of performing concrete activities in lessons?.  A one-way ANOVA test was conducted to 

see if using concrete materials in math lessons affected the attitudes of students towards the subject. 

Table 12 presents the results related to the research question about the impact of incorporating 

concrete activities (sixth sub-question) on student attitudes. 

Table 12.  

ANOVA Table according to the Participating Students' Performing Concrete Activities in Lessons 

Variables Groups Average F P Difference 

  

 

 

Math Course Attitude    

Never (1) 3.42 9.659 .000*  

Rarely (2) 3.48 

  

3-1,  3-2 

Often (3) 3.75 

  

4-1, 4-2 

Always (4) 4.09    
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The analysis (likely referring to a one-way ANOVA test in Table 12) revealed a significant 

difference (p < 0.05) in student attitudes towards math based on whether concrete activities were used 

in lessons. To pinpoint which groups differed in their attitudes, further tests were conducted. Because 

the variances between groups were similar (p = .496 > .05), but the sample sizes might be unequal, 

the Hochberg's GT2 test was chosen for further analysis. 

According to the Post-Hoc test results related to the frequency of using concrete activities in 

the lessons, there is a significant difference between the students of teachers who frequently or always 

use concrete materials, activities, etc. in the lessons and the students of teachers who rarely or never 

use them. It is seen that as the use of concrete materials in the lessons increases, the mean attitudes 

of the students towards mathematics lessons also increase. 

  Discussion and Conclusion 

This study aimed to ascertain the attitudes of middle school students in the province of Eskişehir 

toward mathematics courses following the COVID-19 pandemic. The attitudes of the participants 

were analyzed concerning various variables, including gender, type of school attended, and frequency 

of EBA use. According to their results on the mathematical attitude scale, 501 pupils were determined 

to have a "high" level of mathematics attitude, with an average of 3.63. Similar findings were obtained 

in studies by Deniz and Cıtdır (2020) with middle school students and Çavdar (2019) with 4th-grade 

primary school pupils. The mathematical attitude levels of the eighth-grade students in Kılıç's (2022) 

study were found to be medium level. The relevance of mathematics courses is reflected in the high 

degree of student attitudes about them. 

The reliability level of the scale used in this study was .936 and it is understood that the scale 

has very high reliability. As a result of the meta-analysis study of Cantürk Günhan et al., (2019), it 

was stated that students' achievement in mathematics will increase as a result of developing positive 

attitudes towards mathematics. As a result of this study, it is thought that students' high levels of 

mathematics attitude will positively affect many factors such as students' academic achievement and 

self-efficacy. 

It was found that 56.1% of the students in the study group were females and 43.9% were males, 

74.1% of them were studying in middle school and 25.9% in Imam Hatip Middle School, and students 

were participating in the study at all grade levels in the middle school level. When the participation 

status of the study group according to grade levels was examined, it was seen that the highest 

participation in the study was at the 7th-grade level with 36.7% and the lowest participation was from 
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the 8th-grade with 17.2%. It is believed that this circumstance results from eighth-grade kids getting 

ready for LGS. The information regarding middle school pupils' weekly EBA usage frequency is 

astounding. It is acknowledged that most students use EBA infrequently or never. 

In line with the first sub-question of the research, it was revealed that the mathematics attitudes 

of middle school students did not show a significant difference in terms of gender variables. This 

result is similar to the results of the studies conducted by Koca (2011), Tuncer and Yılmaz (2016), 

Çavdar (2019), Deniz and Cıtdır (2020) before the Covid-19 pandemic, and Kılıç (2022) and Kara 

and Özkaya (2022) after the Covid-19 pandemic. One could argue that middle school pupils' attitudes 

toward mathematics are not much influenced by their gender. It was reported that female students' 

attitudes were positive than male students' attitudes in Demirgören's (2010) study including high 

school students. Similar sentiments on mathematics were shown by female students in Ergin's (2022) 

survey of middle school pupils. In Saracoğlu's (2016) study conducted with 6th-grade middle school 

students, it was stated that male students had positive attitudes toward mathematics courses than 

female students. These different results may have been caused by many factors such as the region 

where the study was conducted and the study groups. A similar situation was observed in terms of 

the second sub-question of the study, which was the students' attitudes towards mathematics in terms 

of school type. In this study, it was understood that the school-type variable did not affect students' 

attitudes toward mathematics. In Saracoğlu's (2016) study, there was no difference between the 

attitude towards middle school mathematics courses and the school type variable, while Deniz and 

Cıtdır (2020) concluded that middle school students' interest in mathematics was significantly higher 

than Imam Hatip Middle School students. 

Within the scope of the third sub-question of the research, it was concluded that students'  

attitudes towards Mathematics courses differed according to their grade levels. It was seen that 5th-

grade students' attitudes differed significantly from 7th-grade students' attitudes and 5th-grade 

students developed higher attitudes towards mathematics courses compared to other groups, while 

7th-grade students had the lowest attitude in the group. The reflections of the adolescence period, 

which is the developmental period in which the students are, and the COVID-19 process may be the 

reason for this situation. In the study conducted by Deniz and Cıtdır (2020) with middle school 

students, it was stated that the scores of middle school students from the attitude scale differed 

according to their grade levels. In the aforementioned study, it was stated that 8th-grade students' 

interests, studies, and attitudes toward mathematics were significantly lower than other grade levels. 

Unlike the study in which it was stated that students' attitudes towards mathematics decreased as the 
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grade level increased, in this study, it was understood that 8th-grade students exhibited higher 

attitudes towards mathematics compared to 7th-grade students. However, when a comparison is made 

from 5th grade to 7th grade, it is seen that there is a similar result to Deniz and Cıtdır's (2020) study. 

According to Boz (2017), for mathematics teaching to achieve its goals, the development of students' 

attitudes towards mathematics and the formation of positive changes in attitudes towards mathematics 

as the grades progress should be one of the main tasks of schools. 

As a result of the analysis conducted within the scope of the fourth sub-question of the research, 

it was seen that as the frequency of students' use of EBA increased, their average attitudes toward 

mathematics increased. In Özbey's study conducted in 2019, it was concluded that an EBA-supported 

learning environment did not affect middle school students' attitudes toward mathematics. This 

situation may have resulted from students' online education and integration into distance education 

after the COVID-19 pandemic process. EBA can also be characterized as a platform that provides e-

learning to its users. According to Etlioğlu and Tekin (2020), students need to acquire positive 

affective behaviors to achieve easy and permanent learning and success in the e-learning process. The 

research data also reflect the effect of increasing the frequency of EBA usage on students' attitudes, 

suggesting that this situation facilitates the learning process. 

Within the scope of the fifth sub-question of the research, no significant difference was found 

in the attitudes of students towards Mathematics courses in the context of the frequency of using 

educational technologies in lessons. In the study conducted by Eryiğit and Kılıç (2022) with primary 

school 4th-grade students during the pandemic period, it was stated that attitude towards technology 

is one of the important predictors of mathematics achievement and that students' attitudes towards 

technology negatively affect their mathematics achievement. The results of this study showed that 

the frequency with which instructional resources were utilized in the classroom had no bearing on 

students' attitudes about mathematics. 

In line with the sixth sub-question of the research, it was concluded that as the use of concrete 

materials increased in the lessons, the average attitudes of the students towards the mathematics 

course also increased. To realize permanent learning, it is also important to design materials that 

appeal to students' affective characteristics (Etlioğlu & Tekin, 2020). Consequently, to improve 

students' attitudes about the course in middle school mathematics classes, it is imperative to promote  

the usage of actual materials. 
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Expressed as the ninth objective within the scope of special objectives in the curriculum of the 

Middle School Mathematics course: "Students will develop a self-confident approach to 

mathematical problems by developing a positive attitude towards mathematics through their 

experiences in learning mathematics" (MoNE, 2018), it can be said that the change in students' 

attitudes towards mathematics after the COVID-19 outbreak will also affect their approach to 

mathematical problems. The stated goal of the mathematics course is believed to be accomplished if 

the middle school pupils included in this study have favorable attitudes about mathematics and 

constructively tackle mathematical issues. 

 

Recommendations  

In the aftermath of the COVID-19 pandemic, the attitudes towards mathematics of students 

studying at different educational levels such as primary and middle education in Turkey can be 

examined. With the use of measures that can be implemented through EBA, it is possible to 

periodically assess students' attitudes toward subjects like science and math. 

In this study, variables that came to the forefront during the COVID-19 pandemic process such 

as school type, frequency of EBA use, and use of technology in education were associated with 

students' attitudes towards mathematics, while middle school students' attitudes towards mathematics 

course can be interpreted by taking into account different variables such as students' learning styles, 

learning methods and techniques, and educational staff in schools.  

In this study, a quantitative method was used and the research was designed in a cross-sectional 

survey model. In future studies, detailed studies can be conducted by including students' opinions and 

mixed methods can be used. Experimental studies can also be conducted to focus on the relationship 

between variables such as students' use of technology in lessons and concrete activities with attitudes 

toward mathematics courses. In addition, in this study, students' attitudes toward mathematics courses 

were determined. In another study, comparative studies can be conducted by examining students' 

attitudes towards different processes such as distance education process, technology use, and attitudes 

towards online education. The data presented in the study are limited to 501 students studying at 

middle school level in Eskişehir. In order to determine the attitudes towards mathematics course of 

more students studying at different grade levels at the middle school level in Eskişehir or to obtain 

general results by overcoming the stated limitation, the attitudes of students studying in similar school 

types from different cities towards mathematics course can be determined. 
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