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ABSTRACT

Received: 21 Feb 2026 The present study aimed to compare attributional styles among male and female secondary school
Accepted: 02 May 2026 students with academic failure in mathematics and to examine differences in the dimensions of effort,
First Available: 06 Jun 2026 ability, conditions, luck, and task difficulty. This study employed a non-experimental causal-
Final Publication: 23 Jul 2026 comparative design. The statistical population consisted of male and female second-grade high school

students in Behbahan City studying in mathematics and experimental sciences who experienced
academic failure in mathematics. The sample included 143 students (83 females and 60 males)
Keywords selected through census sampling. Students with scores below 10 in mathematics during the first
academic term of the 2025-2026 academic year were included. Data were collected using the
Mathematics Attribution Questionnaire, which consisted of 17 four-point items assessing five
attribution dimensions: effort, ability, luck, conditions, and task difficulty. The questionnaire
Environmental conditions, Task demonstrated a Cronbach’s alpha reliability coefficient of 0.83. Descriptive statistics and independent
samples t-tests were used for data analysis. The findings indicated that both male and female students
used all attribution dimensions to explain their academic failure in mathematics. Among male
students, effort obtained the highest mean score, whereas among female students, environmental
conditions and task difficulty showed the highest means. Independent samples t-test results revealed
significant gender differences in effort, conditions, luck, and task difficulty (P<0.001), while no
significant difference was observed in the ability dimension (P>0.05). The findings further
demonstrated that male students relied more on internal attributions, whereas female students relied
more on external attributions to explain their mathematics failure. The findings suggest that
attributional styles play a significant role in explaining academic failure in mathematics. Male
students’ attribution of failure to effort may promote responsibility and motivation for academic
improvement, whereas female students’ attribution to environmental conditions and task difficulty
may contribute to reduced motivation and learned helplessness. Therefore, modifying maladaptive
attributional styles and strengthening internal and controllable attributions may help reduce
mathematics academic failure among secondary school students.
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EXTENDED ABSTRACT
INTRODUCTION

Academic failure in mathematics is one of the most significant educational
challenges faced by school systems worldwide. Mathematics is considered a fundamental
subject because it plays a crucial role in developing logical reasoning, analytical thinking,
and problem-solving skills. However, many students experience persistent difficulties in
learning mathematics, resulting in low academic achievement, reduced motivation,
anxiety, and negative attitudes toward learning. Educational psychologists have
emphasized that academic failure in mathematics cannot be explained solely by cognitive
ability, but rather by a combination of motivational, emotional, environmental, and
attributional factors (1, 2).

Attribution theory is among the most influential theoretical frameworks used to
explain students’ interpretations of academic success and failure. According to attribution
theory, individuals continuously seek explanations for their achievements and failures, and
these explanations significantly affect their future motivation, emotions, and behaviors (3).
Students may attribute their academic outcomes to internal factors such as effort and
ability, or to external factors such as luck, task difficulty, and environmental conditions.
These attributions may also be stable or unstable, controllable or uncontrollable. Students
who attribute failure to controllable factors such as insufficient effort are more likely to
remain motivated and attempt improvement, whereas students who attribute failure to
uncontrollable factors such as lack of ability or unfavorable conditions are more likely to
experience helplessness and disengagement (1).

Recent studies have highlighted the important role of self-efficacy, academic self-
concept, and emotional experiences in mathematics achievement. Soleimani Far
demonstrated that positive attitudes toward mathematics, mathematical self-efficacy, and
mathematical self-concept significantly contribute to improved mathematics performance
among students (7). Similarly, Baseri found that mathematical self-efficacy and academic
self-regulation positively predict mathematics achievement among secondary school
students (6). These findings indicate that students’ beliefs about their abilities strongly
influence their academic behaviors and outcomes.

Emotions also play a substantial role in mathematics learning. A systematic review
and meta-analysis conducted by Schoenherr, Schukajlow, and Pekrun revealed that
negative emotions such as mathematics anxiety, hopelessness, and frustration are
significantly associated with lower mathematics achievement, whereas positive emotions



such as enjoyment and hope contribute to better learning outcomes (8). Students who
perceive mathematics as inherently difficult may develop negative emotional reactions that
reduce participation and persistence in learning activities. Granello and colleagues also
emphasized that low mathematics self-concept and low self-efficacy are associated with
reduced motivation and classroom participation (15).

Social and environmental factors have also been recognized as important
determinants of mathematics achievement. Gomez-Talal and colleagues reported that
socioeconomic status, educational resources, teacher motivation, and students’ attitudes
toward mathematics significantly influence mathematics performance (9). Students from
disadvantaged educational environments are more likely to attribute failure to external and
uncontrollable factors. Moreover, recent educational developments have focused on the
role of technology in mathematics learning. Darmanova and colleagues concluded that
educational technologies can positively affect mathematics learning when properly
designed and implemented (10). Likewise, Darmayanti emphasized that integrating
technology into mathematics education after the COVID-19 pandemic has transformed
students’ learning experiences and engagement with mathematical concepts (11). Heidari
and Taghvaei further demonstrated that educational platforms can enhance academic
motivation and mathematics achievement among students (12).

Gender differences in attributional styles have also attracted scholarly attention.
Some studies suggest that male students are more likely to attribute academic failure to
internal and controllable factors, while female students tend to rely more on external
explanations (14). Such differences may influence students’ motivation, self-esteem, and
future academic performance. Additionally, Steinberg and colleagues found that academic
self-concept and achievement orientations differ across learning environments and
significantly affect educational outcomes (5). Carabeo and Tado similarly identified self-
esteem and self-control as important predictors of mathematics achievement (4).

Considering the increasing importance of mathematics in educational and
professional success, understanding the attributional patterns associated with mathematics
academic failure is essential. Although previous studies have investigated variables such
as anxiety, self-efficacy, and educational technology, fewer studies have directly compared
attributional styles among male and female students with academic failure in mathematics.
Therefore, the present study aimed to compare attribution types among male and female
upper secondary school students with mathematics academic failure in the dimensions of
effort, ability, luck, conditions, and task difficulty.
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METHODS AND MATERIALS

The present study employed a non-experimental causal-comparative research
design. The statistical population consisted of male and female upper secondary school
students in Behbahan City who experienced academic failure in mathematics. Students
from mathematics and experimental sciences majors were included in the study. The
sample was selected using census sampling, and all eligible students identified as having
mathematics academic failure participated in the research. The final sample included 143
students, consisting of 83 female students and 60 male students.

Students were identified through cooperation with mathematics teachers in boys’
and girls’ high schools. Inclusion criteria required students to have received a score lower
than 10 in mathematics during the first term of the 2025-2026 academic year. After
obtaining the necessary permissions and explaining the purpose of the study, participants
completed the research instrument voluntarily. Confidentiality and anonymity were
assured throughout the data collection process.

Data were collected using the Mathematics Attribution Questionnaire developed by
Babaei. The questionnaire consists of 17 four-point Likert-scale items with response
options ranging from ‘“‘strongly agree” to “strongly disagree.” The instrument measures
five attribution dimensions: effort, ability, luck, task difficulty, and environmental
conditions. The questionnaire demonstrated acceptable psychometric properties, including
a Cronbach’s alpha coefficient of 0.83. Construct validity was confirmed through factor
analysis.

Data analysis was conducted using descriptive statistics, including means and
standard deviations, as well as inferential statistics. Independent samples t-tests were used
to compare attribution dimensions between male and female students. Statistical analyses
were conducted using a significance level of 0.05.

FINDINGS

The findings indicated that both male and female students used all attribution
dimensions to explain their mathematics academic failure. However, substantial gender
differences were observed in the dominant attributional patterns. Among male students, the
effort dimension obtained the highest mean score, followed by ability, task difficulty,
environmental conditions, and luck. In contrast, among female students, environmental
conditions showed the highest mean, followed by task difficulty, effort, ability, and luck.

The descriptive results demonstrated that male students had a higher mean score in
the effort dimension compared to female students, suggesting that male students were more



likely to attribute mathematics failure to insufficient effort. Female students, however,
reported substantially higher scores in environmental conditions and task difficulty,
indicating a stronger tendency to explain failure through external and uncontrollable
factors.

Independent samples t-tests revealed statistically significant gender differences in
the dimensions of effort, luck, environmental conditions, and task difficulty. Female
students scored significantly higher than male students in luck, environmental conditions,
and task difficulty, whereas male students scored significantly higher in effort. No
statistically significant difference was observed between male and female students in the
ability dimension.

The overall attributional ranking for all students combined showed that
environmental conditions had the highest mean score among attribution dimensions,
followed by effort, task difficulty, ability, and luck. These findings indicate that students
generally tended to attribute mathematics academic failure more strongly to external
environmental conditions than to internal personal characteristics.

DISCUSSION AND CONCLUSION

The findings of the present study demonstrated that attributional styles play a major
role in students’ interpretations of mathematics academic failure. Male students primarily
attributed their failure to effort, whereas female students relied more on environmental
conditions and task difficulty. From the perspective of attribution theory, attributing failure
to effort can be considered more adaptive because effort is an internal, unstable, and
controllable factor. Students who believe that increased effort can improve academic
performance are more likely to maintain motivation and persistence in future learning
situations.

In contrast, attributing failure to environmental conditions and task difficulty may
reduce students’ sense of control and contribute to learned helplessness. Female students
in the present study appeared more likely to perceive mathematics failure as resulting from
external and relatively uncontrollable circumstances. Such attributional patterns may
increase feelings of anxiety, hopelessness, and reduced academic confidence.

The findings are consistent with previous research emphasizing the importance of
self-efficacy, self-concept, and emotional experiences in mathematics achievement.
Students who possess stronger beliefs in their academic capabilities are more likely to
adopt adaptive attributional styles and persist in difficult learning situations. Similarly,
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negative emotions associated with mathematics may strengthen maladaptive attributional
patterns and contribute to continuing academic failure.

The results also highlighted the importance of environmental and educational
conditions in shaping students’ attributional beliefs. Students frequently perceived external
conditions as the primary cause of their mathematics difficulties. This finding underscores
the need for supportive educational environments that promote students’ confidence,
engagement, and academic responsibility. Teachers and educational counselors should
actively encourage students to attribute academic outcomes to controllable factors such as
effort, study strategies, and persistence rather than to stable and uncontrollable causes.

Furthermore, the integration of educational technologies and interactive learning
platforms may help reduce negative attitudes toward mathematics and improve students’
motivation and participation. Educational interventions focused on strengthening self-
efficacy, reducing mathematics anxiety, and developing adaptive attributional styles may
significantly contribute to improving mathematics achievement among secondary school
students.

Overall, the present study demonstrated that significant gender differences exist in
attributional explanations of mathematics academic failure. Male students tended to adopt
more internal and controllable attributions, whereas female students relied more on
external and uncontrollable explanations. These attributional differences may have
important implications for students’ motivation, emotional well-being, and future
academic achievement. Therefore, educational programs designed to promote adaptive
attributional styles and enhance students’ perceptions of personal control may play a vital
role in reducing mathematics academic failure among secondary school students.
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