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Abstract

Purpose: The present study aimed to predict students’ mathematical performance based on positive
and negative emotions, with the mediating role of mathematical self-efficacy.

Methodology: This study employed a correlational design using structural equation modeling. The
statistical population included all second-grade high school students in Tehran during the Y+Y¥:Y.¥¥
academic year. A multi-stage cluster sampling method was used, and ¥¥1 students were selected as the
final sample. Data collection instruments included a general mathematics achievement test developed
by teachers, the Positive and Negative Affect Schedule (Watson etal.,4AA), and the Mathematics Self-
Efficacy Scale (Midgley & Middleton, 34Y). Data analysis was conducted in two stages (descriptive and
inferential) using SPSS-YY and AMOS-YY.

Findings: Structural equation modeling results revealed that positive emotions had a significant direct
effect on mathematical performance ($=+.1%, p«s.++1), and also an indirect effect through
mathematical self-efficacy ($=+.18, p«s.++1). In contrast, negative emotions had a significant direct
negative effect on mathematical performance (3=-+.1Y, pcs.++1), as well as an indirect negative effect

mediated by reduced self-efficacy (3=-+.1¥, p=+.++4). Model fit indices, including RMSEA (+.+8) and
CFI (+.48),indicated a satisfactory fit.

Conclusion: Enhancing positive emotions and strengthening mathematical self-efficacy can
significantly improve students’ math performance. In contrast, negative emotions reduce performance
by undermining self-efficacy. These findings provide an empirical foundation for designing effective
instructional strategies in mathematics education.
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Detailed Abstract
Introduction

Mathematics achievement is a pivotal element in students’ academic trajectories, acting as both a predictor of future educational success
and a determinant of critical cognitive skills. In a rapidly evolving global landscape, mathematical competence is not only essential for

academic performance but also plays a vital role in everyday decision-making and problem-solving (Ford et al., 2023). As education
systems increasingly emphasize higher-order thinking and analytical reasoning, understanding the psychological factors that underpin
students’ performance in mathematics becomes imperative. Among these factors, the emotional experiences of learnersboth positive and
negativeare gaining growing attention for their direct and indirect influence on academic outcomes (Cloos et al., 2023: Zivkovi¢ et al.,
2023).

Positive emotions such as enjoyment, interest, and pride are known to stimulate engagement, deepen cognitive processing, and foster

intrinsic motivation in academic contexts (Kiefer et al., 2024: Pawlak et al., 2024). These emotions enhance working memory,
persistence, and strategic problem-solving, all of which are essential in mastering mathematical tasks. Conversely, negative emotions like
anxiety, frustration, and hopelessness can impede attention, reduce motivation, and impair information processing, resulting in diminished
academic performance (Williamson et al., 2024:Xu et al., 2023). The phenomenon of math anxiety exemplifies the adverse effects of
negative affective states on studentsi performance, often acting as a barrier to effective learning and undermining confidence in

mathematical ability (Park et al., 2024:Wang et al., 2024).

In addition to affective factors, self-efficacydefined as the beliefin one's capacity to perform specific tasks successfullyi)lays amediating role
in shaping educational outcomes (Clemente et al., 2024: Mohsenpour et al., 2006). Mathematics self-efficacy, in particular, has
been identified as a significant predictor of math achievement. Students who believe they are competent in math are more likely to persist
through challenges, employ effective learning strategies, and achieve higher outcomes (Ford et al., 2023: Yesuf et al., 2023). Emerging
research suggests that emotions influence academic performance not only directly but also through self-efficacy beliefs (Zivkovié et al.,
2023). Positive emotions can bolster confidence and perceived competence, whereas negative emotions may erode them (Ding et al.,
2023:Prayag & Del Chiappa, 2023).

Studies such as those by (Abdi & Shiravand, 2022) and (Alimoradi, 2022) have underscored the mediating function of self-efficacy in
the relationship between affective and cognitive domains. (Charousaei, 2021) found that students attitudes and self-efficacy beliefs
jointly predict math performance, reinforcing the interconnectedness of emotional and belief systems in academic contexts. Additionally,
contextual and pedagogical factorssuch as teaching methods and perceived classroom supportcontribute to the development of emotional
states and self-efficacy, further affecting mathematical learning outcomes (Cano & Lomibao, 2023: Devlin et al., 2024). Within this
framework, the present study was designed to explore the predictive roles of positive and negative emotions on math performance,
considering the mediating role of mathematics self-efficacy in asample ofhigh school students.

Methods and Materials

This study employed a correlational research design within the framework of structural equation modeling (SEM). The statistical
population comprised all second-cycle high school studentsin Tehran during the Y+Y¥:¥+¥¥ academic year. A multi-stage cluster sampling
method was used to select a representative sample of ¥'¥) students. Data collection tools included the Positive and Negative A ffect Schedule
(Watson etal.,13AA), the Mathematics Self- Efficacy Scale (Midgley & Middleton, 144Y), and a standardized mathematics achievement test
developed by math instructors to assess students’ overall mathematical performance. Descriptive statistics (mean, standard deviation,
skewness, and kurtosis) and inferential analyses (Pearson correlation and SEM) were conducted using SPSS-YY and AMOS-YY software.

Findings

Descriptive analysis revealed that the mean score for mathematical performance was 1+.AY (SD = ¥.AY), with a slight right skew and
moderate Kurtosis, indicating that most students performed below the average. Positive affect had amean score of YA.YY¥ (SD = ¥.4#), while
negative affect scored a mean of Y#.YY (SD = ¥.4Y). Mathematics self-efficacy was evaluated across three subscales: academic persistence
(M = 1+.41), self-efficacy belief (M = V.YY), and cognitive engagement (M = Y¥.4Y), all demonstrating acceptable levels of distribution
normality.

Structural equation modeling resultsindicated that positive affect had a significant direct effect on mathematical performance (3 = +.1%,p «
+.++1). Moreover, it exerted an indirect effect through the mediating variable of mathematics self-efficacy (3 = +.18, p « +.+Y). Similarly,

negative affect exhibited a significant direct negative impact on mathematical performance (3 = -+.1Y, p «+.++1), along with a significant



4). Model fitindices indicated a satisfactory model fit
ized relationships among variables.

indirect negative effect mediated by reduced self-efficacy (3 =
=+.+8,CFI=+.48,GFI = +.48, AGFI = +.4¥), confirming the validity o

Discussion and Conclusion

The findings of this study confirm that both positive and negative emotions play crucia
mathematics. Positive emotions directly enhance mathematical performance, but they also ¢
confidence in their mathematical abilities. This supports the notion that enjoyment, enthusiasm, an
conditions conducive to deep engagement and perseverance in problem-solving. Conversely, negative em
only through theirimmediate effects on cognitive processing but also by undermining students’ self-beliefs. Anxie
failure can lead to cognitive avoidance, diminished effort, and withdrawal from mathematical tasks.

Mfrustration, and fear of

The mediating role of mathematics self-efficacy identified in this research aligns with cognitive-affective theories of learning, which argue
that belief systems modulate the relationship between emotion and performance. When students believe they are capable, they are more
likely to interpret challenges as surmountable and persistin the face of difficulty. Positive emotional experiences reinforce this belief system,
creating a virtuous cycle of motivation, engagement,and achievement. On the other hand, negative emotions erode self-efficacy, leading toa
vicious cycle of avoidance,low motivation, and academic decline.

These results are consistent with international findings that emphasize the importance of emotion regulation and belief formation in
educational achievement. For example, studies have demonstrated that interventions aimed at enhancing self-efficacy and reducing math
anxiety can significantly improve students’ performance. Furthermore, instructional practices that foster autonomy, provide constructive
feedback, and promote emotional support can mitigate theimpact of negative emotions and strengthen self-efficacy.

The implications of this study extend beyond theoretical contributions, offering practical strategies for educators and policymakers.
Fostering positive emotions in the classroomihrough engaging teaching practices, positive reinforcement, and opportunities for student
successcan enhance students' emotional climate and academic outcomes. Equally important is the identification and management of
negative emotions, particularly math anxiety, which can be addressed through targeted interventions, peer support, and stress -reduction
techniques.

Ultimately, the integration of emotional and motivational dimensions into mathematics instruction represents a promising avenue for
educational innovation. By recognizing the interconnected roles of affect and self-efficacy, educators can design more holistic and effective
learning environments that not only transmit knowledge but also cultivate confidence and emotional resilience. Such an approach can help
bridge achievement gaps and promote sustained academic growth across diverse student populations.
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