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Introduction

It is evident that the role of mathematics in learning processes demonstrates the impact of affective factors on
mathematical success. Mathematics occupies a privileged position among school subjects in many countries
(Wang, 2006; Li & Li, 2008). The necessity of mathematics for daily life skills (Wininger et al., 2014) and the
perception of mathematics as a fundamental course for achieving academic and professional goals (Chiu &
Klassen, 2010) are the primary reasons for this. Furthermore, mathematics serves as a filter for educational and
career opportunities (Leder et al., 2002). It is notable that approximately 90% of new job roles require
mathematical abilities at a level above a high school education (NCTM, 2004). Besides, the mathematical
performance of students is a significant factor in determining the role of countries in the high-tech sector and
their international competitiveness (OECD, 2007). However, individuals outside of mathematics commonly
perceive it as a complex and enigmatic discipline (Furinghetti, 1993; Sam & Ernest, 1999). This has resulted
in the portrayal of mathematicians in popular culture, such as cinema, as geniuses navigating intricate symbolic
realms (Mulcare, 2008). However, the common perception that mathematics is solely about calculation and is

only achievable by those with high intelligence has a negative impact on individuals and children in society.

The influence of emotional factors on fear of mathematics represents a significant area of research. As
highlighted by Beswick (2006), the environment and individuals play a significant role in influencing attitudes
towards mathematics, either positively or negatively. It has been reported that a child's fear of mathematics and
negative attitudes towards the subject are influenced by the parents' level of confidence in their own
mathematical abilities. Martinez-Sierra and Garcia Gonzalez (2016) showed that emotional factors trigger fear
of mathematics and that successful students are effective in increasing this fear. The common belief that
mathematics requires only a superior intellectual ability causes some students to see themselves as inadequate

and to regard more successful students in a superior position (Chestnut et al., 2018).

The way in which mathematics is perceived within society can lead to the development of power imbalances
among students. The perception that individuals with high levels of mathematical achievement have a
superiority over other students may also negatively affect the way teachers interact with students with low
levels of achievement. This may result in the emergence of a hierarchical structure among the students,
potentially leading those with advanced mathematical abilities to use this advantage as a means of
psychological pressure on their peers. Mathematical power is defined as the ability to effectively utilise
mathematical relationships and logical inferences (Ryan, 1998). It has been reported that mathematical power

boosts students' self-confidence and is associated with mathematical achievement (Rachlin, 1998).
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Bullying refers to systematic aggressive behaviour towards the victim resulting from power imbalances
between individuals. These types of behaviour can be observed both between individuals and within the
dynamics of a group (Olweus, 1993; Smith & Sharp, 1994). The most important characteristics of bullying are
intentionality, repetition, and power imbalance (Olweus, 1999). The term "intentionality" refers to the
conscious intention to cause harm. The concept of "repetitions" describes the continuity of the behaviours in
question. The term "power imbalance" highlights the existence of physical, social, or psychological inequalities

between the bully and the victim.

Physical bullying can be defined as direct physical attacks and threats against the victims, whereas verbal
bullying refers to the use of verbal attacks such as ridicule or insults (Hawker & Boulton, 2000). Emotional
bullying comprises social exclusion or discrediting of the individual (Crick & Bigbee, 1998). Cyberbullying
has become an increasingly widespread problem with aggressive behaviours carried out through digital
platforms (Willard, 2005). The impact of bullying on individuals goes beyond the psychological and social
aspects, with a negative effect on academic performance. It is common for individuals who have been bullied
to present with a range of psychological issues, including loss of self-confidence, stress, anxiety, loneliness and
depression (Kapci, 2004). Victims also experience difficulties in their friendly relations and are exposed to
social isolation (Demir & Kiigiik, 2020). Academically, bullying decreases students' motivation and leads to a

decrease in achievement levels (Boulton & Underwood, 1992).

The long-term effects of bullying not only affect the victims but also lead to various social and mental health
problems for the individuals who engage in bullying behaviour. The studies reveal that bullies may be more
likely to engage in criminal behaviours in the future and may show a lack of empathy development skills
(Olweus, 1999). These results indicate that bullying not only causes short-term effects on individuals but also

may cause long-term social and psychological consequences.

It has been reported that the prevalence of bullying among students in Tiirkiye is significantly higher than in
other countries (Bulug, 2014). In this context, incidents of bullying in school environments should not be
overlooked. Studies have shown that students who are not exposed to bullying in schools have a higher
mathematical achievement (Akyiiz, 2014; Bulug, 2014; Ponzo, 2013; Sar1 et al., 2017; Yavuz et al., 2017). This
situation shows that students with high levels of mathematical power and achievement may use that power in
ways that are considered abusive towards other students. The phenomenon, which was addressed in the study

and emerged based on mathematical power, was defined as "mathematical bullying."

Mathematical bullying was first defined theoretically by Kiigiikgengay (2024) as “one or more students using

their mathematical power, mathematics achievement and intellectual ability to intentionally and systematically
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continue negative behaviour against an individual or individuals who are weaker in terms of mathematical
power and mathematics achievement”. Mathematical bullying can also be defined as “systematic abuse of
mathematical power within interpersonal relationships”. Also, being a victim of mathematical bullying
negatively affects students' attitudes towards mathematics and their mathematical self-efficacy perceptions and

increases their mathematics anxiety (Kiigiikgencay, 2024).

This study was conducted to understand the phenomenon of mathematical bullying and to examine the
mathematical bullying victimization levels of middle school students in terms of some socio-demographic
variables with the Mathematical Bullying Victimization Scale (MBV-S). The study aims to establish a new
research area in literature and contribute to an in-depth understanding of the effects of this problem.
Accordingly, an answer was sought to the question "Do middle school students’ scores obtained from the MBV-
S and the sub-dimensions of the scale show a statistically significant difference by gender, grade level, type of

school they are enrolled in, and mathematics achievement level?”.

Method

Model

The Mathematical Bullying Victimization Scale (MBV-S) scores of middle school students were evaluated in
relation to some socio-demographic variables by the research problem. Accordingly, the study was conducted
using the relational screening model, which is one of the quantitative research methods. Quantitative research
is a type of study that aims to explain the current situation using numerical data (Creswell, 2009). The relational
screening model aims to determine whether two or more variables are related to each other (Karasar, 2009).

This study analysed the possible relationships between the variables.
Population and Sample

The population of the study consists of all middle school students studying in the central districts of Konya, a
metropolitan city located in the Central Anatolia Region of Tiirkiye, during the spring semester of the 2021 -
2022 academic year. The sample comprises students from five selected middle schools, which were identified
using a disproportionate stratified sampling method. These schools consist of a male religious (imam-hatip)
middle school, a female religious middle school, a mixed public middle school in the city centre, a mixed
public middle school in rural areas, and a mixed private middle school. One class from the 5th, 6th, 7th, and

8th grades in each school was randomly selected.
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The population must first be divided into independent strata according to a descriptive variable in order to use
the stratified sampling method (Bernard, 2011). School type was chosen as a descriptive variable in this study.
Disproportionate stratification sampling involves selecting equal participants for each stratum, regardless of
the representation rates of the strata in the population (Schmidt & Hunter, 2014). The reason why the
disproportionate stratified sampling method is preferred is to ensure that each stratum is represented in the
study with a significant size (Morgan & Morgan, 2008). Table 1 presents some demographic characteristics of
the study group. In the study, the schools were coded as follows: School A, a male religious middle school;
School B, a female religious middle school; School C, a private mixed middle school; School D, a mixed public

middle school located in the rural areas of the city; and School E, a mixed public middle school located in the

city centre.
Table 1. Some demographic data about the study group

School S5th Grade 6th Grade 7th Grade 8th Grade
Types Female Male Female Male Female Male Female Male fotal
SchoolA 0 21 0 22 0 20 0 26 89
School B 30 0 25 0 29 0 27 0 111
School C 6 7 9 10 9 8 14 14 77
School D 17 12 20 10 12 5 17 14 107
School E 12 16 15 14 15 11 14 12 109
Total 65 56 69 56 65 44 72 66 493

Table 1 shows that the study group consisted of 493 students selected from five different schools. 271 of the
students participating in the study group are female, and 222 are male. The distribution within the scope of the

study aimed to ensure the diversity of the demographic characteristics of the participants.

Data Collection Tools

Personal data form

It consists of a set of questions covering demographic data of middle school students such as gender, grade,

school type and end-of-year mathematics grades.

Mathematical Bullying Victimization Scale (MBV-S)

The Mathematical Bullying Victimization Scale (MBV-S) was designated by Kiiglikgencay (2024) to determine

the level of exposure to mathematical bullying among middle school students. The scale was designed in a 5-

point Likert format, with each sub-dimension represented by a specific number of items. The scale addresses
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mathematical bullying in four fundamental dimensions: the Verbal Mathematics Bullying sub-dimension
comprises four items, and Cronbach's alpha coefficient was calculated as 0.76. The sub-dimension of
Emotional Mathematics Bullying comprises four items, and Cronbach's alpha coefficient was 0.73. The
Physical Mathematics Bullying sub-dimension comprises three items and Cronbach's alpha coefficient for this
sub-dimension was 0.71. The Educational Mathematics Bullying sub-dimension comprises three items and
Cronbach's alpha coefficient was calculated as 0.70. The Cronbach's alpha reliability coefficient for the entire
scale, comprising 14 items in total, was determined to be 0.84, indicating that the scale is a highly reliable
measurement tool. The scale does not include any reverse items and the maximum score that can be achieved
is 70, while the minimum score is 14. The MBV-S is an effective tool for measuring students' experiences of

mathematical bullying in a comprehensive and reliable manner.
Data Analysis

This study investigated whether middle school students' scores on the Victimization of Mathematical Bullying
Scale (MBV-S) differ according to certain socio-demographic variables. SPSS 23 software was used to analyse
the data obtained to answer the research question. First, the results of the Kolmogorov-Smirnov normality test
were used to determine whether or not the collected data were normally distributed. The data groups included
in the analysis were found to be not normally distributed. The effect of gender on the mathematical bullying
victimization (MBYV) and its sub-dimensions was then analysed using the Mann-Whitney U test, which is the
non-parametric equivalent of the t-test. The Kruskal-Wallis test, which is the non-parametric equivalent of the
one-way ANOVA test, was used to test whether there was a significant effect of grade level, school type and
mathematics achievement on mathematical bullying (MBV) and its sub-dimensions. The Mann-Whitney U
test, which is the non-parametric equivalent of the independent samples t-test, was used to determine the group
from which a significant difference was detected. The alpha level was determined using the Bonferroni
correction in the interpretation of the test results. The Bonferroni correction is a commonly used method to
adjust the significance level for multiple comparisons to control for the overall type I error rate. This method
is used to minimise the possibility of false positive results in multiple-hypothesis testing (Dunn, 1961). The
95% confidence interval level (a = 0.05) was divided by the number of hypothesis tests performed to obtain

the adjusted p-value. The significance of the results was interpreted according to the corrected p-value.
Data Collection and Ethics
This study was approved by the Ethics Committee of Necmettin Erbakan University Social and Human

Sciences Scientific Research Ethics Committee with the letter dated 18.06.2021 and number 2021/367. This

article is derived from a section of the doctoral dissertation currently being prepared by the first author under
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the supervision of the second author. Scientific ethical values were carefully considered in the research process
and ethical principles were used in data collection and analysis. Ethical standards were adopted at all stages of

the study.

The necessary permissions were received from the respective institutions, interviews were held with the schools
where the research would be carried out and the data collection process was thoroughly planned. The scales
and forms to be used in the study were distributed in printed form to the participants in the study group. The
application was carried out during one lesson in each class, during which the researcher provided the necessary
explanations. Two days before data collection, parental consent forms were distributed to students, and data
were only collected from students who had parental consent and volunteered. The whole process was conducted

in accordance with ethical rules and the rights of participants were respected.

Results

The Effect of Gender on The MBYV Variable

The data for both groups do not follow a normal distribution according to the results of the Kolmogorov-
Smirnov normality test (p < 0.05). These results indicate that the data should be analysed with non-parametric
tests rather than with parametric tests. Therefore, the Mann-Whitney U test was used to proceed with the

analysis. Table 2 presents the results of the Mann-Whitney U test to see whether the MBV differs significantly

by gender.
Table 2. Mann-Whitney U test results of MBV according to gender
Gender N Ranking Ranking Mal.ln- 7z p Effect Size
Average Total Whitney U (r)
Female 271 260.97 70724
26294 -2.408 0.016 -0.108
Male 222 229.94 51047

Table 2 presents the results of the Mann-Whitney U test analyzing MBYV scores according to gender. The test
reveals a statistically significant difference between female and male students (U=26294, Z=—2.408, p=0.016,
p<0.05). The ranking averages indicate that female students (ranking average = 260.97) scored higher on MBV
compared to male students (ranking average = 229.94). However, the calculated effect size (r=—0.108) suggests
a small effect, indicating that while the difference is statistically significant, its practical significance is limited.
It was observed that the total MBV scores of female students were higher than those of male students,

suggesting that female students are more likely to be victims of mathematics bullying than male students.
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The Effect of Grade Level on The MBYV Variable

The results of the Kolmogorov-Smirnov normality test indicate that the data are not normally distributed across
all grade levels (p < 0.05). Therefore, the analysis continued with the Kruskal-Wallis test. Table 3 presents the
results of the Kruskal-Wallis test, indicating whether the MBV varies significantly according to the grade

levels.

Table 3. The results of the Kruskal-Wallis test of MBV according to grade levels

Grade Level N Average x2 df p
5 121 235.69
6 125 236.1
3.017 3 0.389
7 138 256.63
8 109 259.86

Table 3 presents the results of the Kruskal-Wallis test conducted to analyze the differences in MBV scores
across different grade levels. The test statistic, ¥2=3.017, with 3 degrees of freedom, indicates that there is no
statistically significant difference in MBV scores among the grade levels (p=0.389, p>0.05). Although the
average ranks of MBYV scores appear to increase slightly from 5th grade (235.69) to 8th grade (259.86), this
difference is not sufficient to reach statistical significance. Therefore, grade level does not appear to have a

significant impact on MBYV scores in this sample.

The Effect of School Type on The MBYV Variable

According to the results of the Kolmogorov-Smirnov normality test, the data of other school types (p < 0.05)
except for School B (p > 0.05) do not show a normal distribution. Nonparametric tests should be preferred
instead of parametric tests in comparing the averages of the groups in cases where the normality assumption is
not met. Therefore, the Kruskal-Wallis test was utilized in the analysis. Table 4 presents the results of the

Kruskal-Wallis test, indicating whether the MBV varies significantly according to the school types.

Table 4. The results of the Kruskal-Wallis test of MBV according to school types

School N Average x? ar  p
School A 89 241.15

School B 111 318.43

School C 77 217.74 37.474 4 0.000
School D 107 220.99

School E 109 225.24

113




International Journal of Academic Studies in Science and Education IJ ASS E _

As can be seen in Table 4, a significant difference between the average scores of participants studying in

different school types is observed (p < 0.05). Since the school variable was divided into five categories, the
Mann-Whitney U test was used to compare C G) = 10. The alpha level in the interpretation of the test results

was corrected with Bonferroni correction and the value of 0.05 was divided by the number of comparisons.
Accordingly, the alpha level of 0.005 was used as the criterion for interpreting the results of the Mann-Whitney

U test. Table 5 shows the results of the Mann-Whitney U tests for the comparisons between school types.

Table 5. Mann-Whitney U test results concerning the comparisons of MBV according to school types

Ranking Ranking Mann- Effect Size
School N . p
Average Total Whitney U (r)

School A 89 82.63 7354

3349 -3.913  0.000% -0,277
School B 111 114.83 12746
School A 89 87.17 7758

3100 -1.058  0.290 -0,082
School C 77 79.26 6103
School A 89 103,5 9211.5

4316.5 -1.127  0.260 -0,08
School D 107 94.34 10094.5
School A 89 102.85 9153.5

4552.5 -0.744  0.457 -0,053
School E 109 96.77 10547.5
School B 111 109.54 12158.5

2604.5 -4.552  0.000% -0,332
School C 77 72.82 5607.5
School B 111 130.41 14476

3617 -4.990  0.000% -0,338
School D 107  87.8 9395
School B 111 131.65 14613.5

3701.5 -4.978  0.000% -0,336
School E 109  88.96 9696.5
School C 77 91,14 7017.5

4014.5 -0.295  0.768 -0,022
School D 107 93,48 10002.5
School C 77 91.52 7047

4044 -0.422  0.673 -0,031
School E 109 94.90 10344
School D 107 107.36 11487.5

5709.5 -0.266  0.790 -0,018
School E 109  109.62 11948.5

Table 5 shows the Mann-Whitney U test results comparing MBV scores across different school types. A
statistically significant difference was observed between School A and School B, with ranking averages of
82.63 and 114.83, respectively (Z =-3.913, p = 0.000, r = -0.277). This small-to-moderate effect size suggests

that students in School B have higher MBV scores compared to those in School A.
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Similarly, significant differences were found between School B and other school types. When comparing
School B and School C, the ranking averages were 109.54 and 72.82, respectively (Z = -4.552, p = 0.000, r =
-0.332), indicating a moderate effect size and a clear advantage for School B. A significant difference also
emerged between School B and School D, with ranking averages of 130.41 and 87.80, respectively (Z = -4.990,
p =0.000, r=-0.338). Similarly, the comparison between School B and School E revealed ranking averages of

131.65 and 88.96, respectively (Z = -4.978, p = 0.000, r =-0.336), again demonstrating a moderate effect size.

The findings reveal that students attending religious middle schools exclusively for girls achieve higher MBV
scores compared to their peers in other school types. The moderate effect sizes observed across multiple
comparisons underscore the significant impact of school type on MBV outcomes. Moreover, the analysis
indicates that students in these all-girls religious middle schools are more likely to experience mathematical

bullying compared to students in other school settings.
The Effect of Mathematics Achievement Levels on The MBV Variable

According to the results of the Kolmogorov-Smirnov normality test, 0-44, 45-54 and 55-69 grades show normal
distribution (p < 0.05), but 70-84 and 85-100 grades do not show normal distribution (p > 0.05). As all groups
demonstrated a lack of normal distribution, the analysis proceeded with the Kruskal-Wallis test. Table 6 shows
the results of the Kruskal-Wallis test on whether the MBV differed significantly according to the mathematics

achievement levels.

Table 6. The results of the Kruskal-Wallis test of MBV according to mathematics achievement levels.

Achievement Grade N Average x* df p
0-44 38 307.59

45-54 66 321.67

55-69 75 277.45 49.499 4 0.000
70-84 106 246.04

85-100 208 201.75

The data in Table 6 indicate that there is a significant difference between the averages of the achievement

grades (p <0.05). Since the achievement grade was divided into five categories, the Mann-Whitney U test was
used to compare C G) = 10. The alpha level in the interpretation of the test results was corrected with

Bonferroni correction and the value of 0.05 was divided by the number of comparisons. Accordingly, a = 0.005
was used as the criterion for interpreting the results of the Mann-Whitney U test. Table 7 shows the results of

the Mann-Whitney U tests for the comparisons between mathematics achievement levels.
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Table 7. Mann-Whitney U test results concerning the comparisons of MBV according to mathematics

achievement levels.

Achievement N Ranking Ranking Mann- Effect
Grade Average Total Whitney U P Size (r)
0-44 38 51.18 1945

1204 -0.338  0.735 -0.033
45-54 66 53.26 3515
0-44 38 62.38 2370,5

1220.5 -1.244  0.214 -0.117
55-69 75 54.27 4070,5
0-44 38 85.97 3267

1502 -2.322 0.020 -0.194
70-84 106 67.67 7173
0-44 38 166.55 6329

2316 -4.061  0.000* -0.259
85-100 208 115.63 24052
45-54 66 77.71 5129

2032 -1.832  0.067 -0.154
55-69 75 65.09 4882
45-54 66 102.93 6793,5

2413,5 -3.418  0.001* -0.261
70-84 106 76.27 8084,5
45-54 66 188.27 12425,5

35135 -5,980  0.000* -0.361
85-100 208 121.39 25249,5
55-69 75 98.12 7359

3441 -1.539  0.124 -0.114
70-84 106 85.96 9112
55-69 75 173.96 13047

5403 -3.949  0.000* -0.235
85-100 208 130.48 27139
70-84 106 176.64 18724

8995 -2.670  0.008 -0.151
85-100 208 147.75 30731

The Mann-Whitney U test results in Table 7 reveal significant differences in MBV rankings across mathematics
achievement levels at p < 0.005. A statistically significant difference was found between the 0—44 and 85-100
achievement groups (U =2316, Z=-4.061, p = 0.000, r =-0.259). The 85-100 group exhibited lower rankings
(average = 115.63) compared to the 0—44 group (average = 166.55), indicating that students in the higher
achievement group experience fewer MBV-related issues. The effect size (r = -0.259) represents a small-to-

medium statistical significance.

Similarly, significant differences were observed between the 45—54 and 70—84 groups (U = 2413.5,Z=-3.418,
p =0.001, r =-0.261) and between the 45-54 and 85—-100 groups (U = 3513.5, Z = -5.980, p = 0.000, r = -
0.361). In both cases, the higher achievement groups (70-84 and 85-100) displayed lower rankings, reflecting
fewer MBV experiences. The effect sizes (r = -0.261 and r = -0.361) indicate small-to-medium and medium
impacts, respectively. Additionally, a significant difference was found between the 55-69 and 85-100
achievement groups (U = 5403, Z = -3.949, p = 0.000, r = -0.235). The 85-100 group had lower rankings
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(average = 130.48) compared to the 55—69 group (average = 173.96), suggesting fewer MBV-related challenges

among the highest achievers. The effect size (r = -0.235) is small-to-medium.

These results show that students with higher mathematics achievement are victims of mathematical bullying
less than other achievement groups. Therefore, it can be said that those with higher mathematical achievement

are more resilient to MBV.
Discussion and Conclusion

This study analysed whether the scores obtained from the MBV-S developed by (Kiiciikgencay, 2024) and the
sub-dimensions of the scale showed significant differences according to the variables of gender, grade, school
type and mathematics achievement level of middle school students. This study was conducted with certain
assumptions and limitations. The data collected with the measurement tools in the study were assumed to reflect
reality. The study was conducted during the spring semester of the 2021-2022 academic year and was limited
to the Sth, 6th, 7th and 8th-grade students studying in five middle schools selected using the disproportionate
stratified sampling method from the central districts of a metropolitan city in the Central Anatolia Region of
Tiirkiye. The study was also limited to the data collected from the personal information form and mathematical

bullying victimization scales.

The results revealed that the levels of mathematical bullying victimization differed significantly by gender (p
< 0.05). Accordingly, female students received higher MBV scores than male students and had more intense
experiences in this regard. The fact that these experiences are more intense among female students suggests
that they encounter more negativity in the mathematics education process. The fact that female students have
higher overall MBV-S scores indicates that this group has more bullying experiences. For example, Olweus
and Endresen (1998) reported that empathy tendencies of female students increased after the age of ten,
whereas this tendency decreased in male students. Similarly, the results of Menesini et al. (1997) show that
female students are more exposed to bullying and have a higher sense of loneliness. The study by Paul and
Cillesen (2003) states that female students are more deeply affected by bullying experiences due to their higher

levels of depression, anxiety and negative self-perceptions.

The analyses conducted according to the grade levels revealed that there was no significant difference in the
scores of MBV-S (p > 0.05). This reveals that students were exposed to this type of bullying at similar levels.
The fact that there was no significant difference in terms of grade level in the analysis of the MBV reveals that
bullying, at least at the middle school level, is not specific to a certain age and grade level, but can occur as a

result of the social dynamics that students experience in general. Behaviours such as verbal, physical and
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emotional mathematical bullying are likely to be shaped by factors such as social interactions of students in
the classroom, peer groups and the general school environment rather than by the grade level. The literature
shows various results that bullying types may vary according to age and grade level (Batsche & Knoff, 1994;
Hanish & Guerra, 2000). Satan (2006) and Cankaya (2011) reported that physical bullying is more likely to be
replaced by emotional bullying in older age groups. However, the fact that there was no significant difference
between the grade levels in terms of mathematical bullying in this study suggests that it is because the types of
mathematical bullying follow different dynamics. The fact that mathematical bullying does not show a
significant difference according to grade level indicates that this type of bullying is experienced in similar

social interactions regardless of the age or grade level of the students.

The results of the study show that students from religious middle schools, where only female students were
educated, had higher levels of mathematical bullying experiences compared to students from other schools (p
< 0.005). These findings indicate that social and cultural factors may influence the experiences of female
students in single-gender schools concerning mathematical bullying. The study of Menesini et al. (1997) finds
that female students are more likely to be victims of bullying and have more intense feelings of loneliness,
while the study of Paul and Cillesen (2003) states that girls' high levels of depression and anxiety and their
negative self-perceptions lead them to be more deeply affected by bullying experiences. The fact that female

students had higher levels of MBV, which is another result of the study, is consistent with this situation.

Although single-gender schools have been found to have fewer disciplinary problems and a greater focus on
academic achievement (LePore & Warren, 1997), it can be assumed that this situation may increase the pressure
on female students to succeed in single-gender schools. A single-gender education environment may lead to
expectations based on gender roles and a limited school structure. Traditional social norms, in particular, may
cause a misconception that female students are less successful than male students in areas such as mathematics
(Croizet et al., 2004; Good et al., 2003; Johns et al., 2005; Schmader & Johns, 2003). Warrington and Younger
(2001) found out that one of the main advantages of single-gender classrooms is that teachers can adapt their
teaching methods by considering the different learning styles of male and female students. However, it can be
questioned whether the teachers are really fair and caring in their relationships with the students during this
adaptation process. Although it is possible to use different methods depending on the needs of the students, this
situation is thought to have the risk of reinforcing prejudiced attitudes of teachers and showing discriminatory

behaviours against some students.

According to the results of the study, the relationship between mathematical bullying and mathematics
achievement showed that students with high achievement grades had lower levels of mathematical bullying

experience (p < 0.005). Significant differences were found between the groups of students with mathematics
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grades between 85-100 and those with grades 0-44, 45-54 and 55-69, and it was concluded that these students
were less exposed to mathematical bullying. A significant difference was also found between students with
grades between 70-84 and those with grades between 45-54. This situation points out that students with low
mathematics achievement grades experience more mathematical bullying than those with high achievement
grades. In general, it was observed that as mathematics achievement increased, the rate of being a victim of
mathematics bullying decreased. This suggests that students with high achievement levels usually take
advantage of positive social perceptions such as respect and recognition by their peers, and therefore experience

less bullying.

It is noteworthy that students with high mathematics achievement are generally less likely to experience
mathematics bullying, while students with low achievement are more likely to be victims of this type of
bullying. The results of the study reveal the relationship between mathematical bullying and mathematical
power and also highlight the links between the basic dynamics of mathematical bullying and the concept of
mathematical power. Given that mathematical bullying is shaped by the abuse of mathematical power
differentials, it explains why students with high mathematical power are less likely to experience this type of
bullying. Although mathematical power and mathematical achievement are defined as different concepts, high
grades in mathematics may lead students to perceive themselves as having high mathematical power. Similarly,
Ev-Cimen (2008) found that students associated the concept of mathematical power with abilities such as

performing mental operations, solving difficult problems, and superior performance in mathematics.

Many studies emphasise that individuals who are bullied consist of individuals who are powerless or perceive
themselves to be powerless (Bitney & Title, 1997; Mellor, 1997; Olweus, 1999; Pigkin et al., 2011; Saribeyoglu,
2007; Yildirim, 2003). Mathematical power includes mathematical thinking, problem-solving and the ability
to combine these skills with effective communication (NCTM, 2004). This power can become an important
element in determining an individual's social status in the classroom. Students who are perceived as having

high mathematical power may avoid being targets of mathematical bullying because of their status.

Students with high achievement grades experienced less bullying in emotional, physical, verbal and
instructional types of mathematical bullying. This can be interpreted as a reflection of how perceived
mathematical power differences in the classroom shape the social balance and the influence of socio-
mathematical norms. Cobb and Yackel (1996) recognised norms of teacher-student interactions, being a general
rule in the classroom microculture, as an important phenomenon in the mathematical learning process.
Sociomathematical norms are described as rules that are accepted by students and teachers in mathematical
discussions and group work, and which guide mathematical interactions in the classroom (Cobb & Yackel,

1996). These norms can play an important role in the development of the social structure in the classroom by
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determining the mathematical power dynamics among students. In this context, students considered to have
high mathematical power may have a strong position in social relationships within the class, while students
with low levels of mathematical power may be more likely to feel the negative effects of this power imbalance.
Considering that mathematical power includes not only mathematical skills but also some affective
characteristics of students (Giindogdu & Kurtulusg, 2016), students with high mathematical power may be more
socially empowered in mathematics lessons and protected from mathematical bullying thanks to these skills.

However, for students with low levels of mathematical power, this situation may be the opposite.
Recommendations

The following recommendations have been developed for researchers, practitioners and policymakers

considering the results and limitations of the study:

Further studies on mathematical bullying should be conducted involving different school types and age groups.
The effects of factors such as school environment, teacher behaviour, and the activities of counselling services
on the experiences of students with mathematical bullying should be evaluated in this context. Studies should
be extended to investigate the effects of mathematical bullying in different socio-economic groups. Future
studies of this kind may contribute to a better understanding of whether mathematical bullying is a context-

specific or universal phenomenon.

Studies examining the effects of gender factors on mathematical bullying should be carried out. These studies
may contribute to the development of more effective intervention programmes by revealing the differences in

experiences between male and female students.

Individual in-depth interviews with students who have been the victims of mathematical bullying can provide
valuable data to understand the effects of this bullying at the individual level and how students perceive this
situation. It is also necessary to conduct focus group studies with groups of students from different demographic
characteristics to examine in depth how mathematical bullying is shaped in the social context and the impact

of group dynamics on this process.

Qualitative studies to be conducted with teachers, school administrators and counselling services can provide
a comprehensive perspective on the perception of mathematical bullying in an educational environment and

intervention methods for such situations.
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Studies adopting a mixed-methods approach (qualitative and quantitative), should be conducted to understand
the relationship between mathematical bullying and peer bullying. These studies can contribute to the
development of preventive strategies by identifying the common and different dynamics of both types of

bullying.
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