


The Mediating Analysis of Self-Efficacy on The Relationship Between Anxiety and Academic Performance in Mathematics of Grade 9 Students

Abstract
Mathematics anxiety diminishes students' confidence and engagement, hinders working memory and numerical processing, and thus results in diminished academic achievement. Mathematics anxiety undermines academic achievement by disrupting students’ confidence and engagement in learning mathematics. This study aimed to investigate the mediating role of self-efficacy in the relationship between mathematics anxiety and the academic performance of Grade 9 students of Sta. Ana National High School. A quantitative mediation analysis was conducted using standardised tools: The Mathematical Anxiety Instrument, the Sources of Mathematics Self-Efficacy Scale, and actual student grades. Despite experiencing moderate anxiety, students demonstrated “Very Satisfactory” performance, with a mean grade of 86.99%. The study used a quantitative, correlational research design with mediation analysis to examine the mediating effect of self-efficacy on the relationships between mathematics anxiety and academic performance. Totalling approximately 302 students across 39 sections. Using stratified random sampling 
This study employed standardised questionnaires to assess the three primary variables. The study employed the Sources of Mathematics Self-Efficacy Scale (SMSES) to assess mathematics self-efficacy. Pearson's correlation coefficient was used. Mathematics anxiety and performance showed no significant direct correlation (r = 0.132, p = 0.085). However, self-efficacy was significantly correlated with academic performance (r = 0.236, p = 0.002) and with mathematics anxiety (r = 0.234, p = 0.002). Mediation analysis indicated that self-efficacy did not significantly mediate the relationship between mathematics anxiety and performance (indirect effect = 0.395, p = 0.068), although the result approached significance. These findings support Bandura’s Social Cognitive Theory, highlighting that self-efficacy contributes to academic performance and may buffer the impact of anxiety. The results suggest that enhancing students’ confidence in mathematics may strengthen resilience and improve achievement, even when anxiety is present. Educational stakeholders are encouraged to implement mastery-focused instruction, positive modelling, and supportive learning environments to cultivate stronger mathematical self-efficacy. In conclusion, these findings highlight the importance of strengthening self-efficacy as a psychological resource that may buffer the detrimental impacts of anxiety on learning. Furthermore, the results are consistent with Bandura’s Social Cognitive Theory, which posits that self-efficacy exerts a substantial influence on motivation, persistence, and performance within complex educational contexts.
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Introduction
“Mathematics education transcends mere numerical proficiency; it fosters holistic growth encompassing essential values and qualities in students. However, lurking beneath the surface of this educational pursuit lies anxiety, a significant factor that can profoundly influence the development of these values” (Atoyebi et al., 2023). Mathematics achievement is a vital indicator of academic success and prospects, yet numerous students globally have difficulties in realising their full potential due to psychological challenges, particularly math anxiety. Mathematics is fundamental to academic and personal achievement, supporting critical thinking, problem-solving, and decision-making in several fields (Garcia, 2023). Many students encounter difficulties in attaining mathematical proficiency due to math anxiety, a widespread phenomenon marked by severe emotional, physiological, and cognitive responses that obstruct learning and performance (Ashcraft & Krause, 2007). Mathematics anxiety diminishes students' confidence and engagement, hinders working memory and numerical processing, and thus results in diminished academic achievement (Ramirez et al., 2018). Students with excellent intellectual abilities may nonetheless have diminished performance due to math anxiety, underscoring the widespread and adverse effects of this issue on mathematics education (Dowker et al., 2016).
[bookmark: _GoBack]“Mathematics plays a fundamental role in education, fostering problem-solving, logical reasoning, and analytical skills.  Despite its significance, many students perceive mathematics as complex and intimidating, often due to gaps in foundational skills formed during primary and secondary education.  A major psychological barrier to success in mathematics is mathematics anxiety, characterised by tension and apprehension during mathematical tasks.  Research has established that high levels of anxiety impair cognitive function and negatively affect academic performance” (Lazarra, 2025; Khasawneh et al., 2021). Math anxiety is a global issue that affects students across many educational systems worldwide. Research indicates that around 20% of the U.S. population suffers from moderate to severe math anxiety, which can extend into adulthood and affect job decisions (Beilock & Maloney, 2015). Similarly, in China, where academic pressure is significant, math anxiety is widespread among secondary students, resulting in lower interest and performance in mathematics (Zhao et al., 2019). In the United Kingdom, research indicates that math anxiety impacts up to 30% of students, resulting in reduced self-efficacy and inferior performance on standardised tests (Dowker et al., 2016). These global patterns highlight the necessity of overcoming psychological obstacles in mathematics teaching to improve student performance. 
In the Philippines, the problem of math anxiety is particularly severe since recent international evaluations indicate elevated anxiety levels coupled with poor mathematics performance among Filipino students. The 2018 Programme for International Student Assessment (PISA) indicated that Filipino students rated among the lowest worldwide in mathematics, with a considerable percentage expressing emotions of hopelessness and stress when confronted with math issues (OECD, 2019). The Trends in International Mathematics and Science Study (TIMSS) 2019 revealed that merely 19% of Filipino Grade 4 students achieved the required competency level in mathematics, the lowest among 58 participating nations (Mullis et al., 2020). Regional studies, such as Bongcac (2021) in Davao City, have established that math anxiety constitutes a substantial impediment to student advancement, resulting in diminished involvement, reduced persistence, and inferior performance in mathematics courses.
Despite the well-documented adverse effects of math anxiety on academic performance, a significant research deficiency exists on the moderating influence of self-efficacy among Filipino secondary students, specifically at Sta. Ana National High School. Although research has demonstrated that self-efficacy—confidence in one's mathematical capabilities—positively affects academic performance, motivation, and engagement (Ablian & Paranga, 2022; Carter, 2022), its capacity to alleviate the detrimental impacts of math anxiety has not been thoroughly investigated in this context. Current studies frequently analyse math anxiety and self-efficacy in isolation or concentrate on direct correlations, neglecting the potential mediating role of self-efficacy in the relationship between anxiety and performance. Addressing this deficiency is essential for formulating focused interventions that alleviate math anxiety while augmenting self-efficacy, hence promoting mathematical achievements for Filipino students. 

Statement of the Problem
This study aimed to investigate the mediating role of self-efficacy in the relationship between mathematics anxiety and the academic performance of Grade 9 students of Sta. Ana National High School. Specifically, it sought to answer the following questions:
1. What is the level of mathematics anxiety among Grade 9 students in terms of: Physiological Responses, Behavioural Responses, Cognitive Responses, and Affective Responses? Level self-efficacy in terms of: Mastery experiences, Vicarious experiences, Social persuasions, Physiological states? Level of Academic performance in terms of: Written Works, Performance Task, and Quarterly Assessment
2. Is there a significant relationship between: 2.1 Mathematics Anxiety and Self-efficacy; 2.2 Self-Efficacy and Academic Performance, and 2.3 Math Anxiety and Academic Performance?
3. Does self-efficacy have a significant mediating effect on the relationship between math anxiety and academic performance?
Hypothesis 
[bookmark: _43mj2igpoi0p]Ho1: There is no significant correlation between Mathematics Anxiety and Self-efficacy, Self-Efficacy and Academic Performance, and Math Anxiety and Academic Performance
[bookmark: _Hlk198414650]Ho2: Mathematics self-efficacy does not significantly mediate the relationship between mathematics anxiety and mathematics performance.
Theoretical and Conceptual Framework
[bookmark: _Hlk198414680]This study is based on Albert Bandura’s Social Cognitive Theory (1986), which defines human behaviour as the outcome of a dynamic and reciprocal interaction of personal variables, actions, and environmental effects, referred to as triadic reciprocal determinism. This study concentrates on two elements of the model: personal factors and behaviour, while deliberately delimiting the role of the environment. Within this concept, mathematics anxiety and performance are regarded as personal factors representing students' intrinsic emotional and cognitive states and results. Mathematics self-efficacy, defined as an individual's belief in their capacity to execute mathematical tasks, is categorised as a behavioural factor, as it affects students' actions, engagement, and perseverance in mathematical endeavours. This classification corresponds with Bandura’s claim that conduct influences and is influenced by cognitive and emotional processes. Bandura posits that individuals’ beliefs in their capabilities to perform actions necessary to manage future situations strongly influence their motivation, performance, and emotional well-being. Within this framework, students who possess high mathematics self-efficacy are more likely to engage with and persist in mathematical tasks despite experiencing anxiety, viewing challenges as opportunities to master rather than avoid.
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Figure 1: Conceptual Framework of the Mediating Role of Self-Efficacy on Mathematics Anxiety and Academic Performance

Method
Research Design
The study used a quantitative, correlational research design with mediation analysis to examine the mediating effect of self-efficacy on the relationships between mathematics anxiety and academic performance.
This study was conducted at Sta. Ana National High School, located along D. Suazo Street in Davao City, Region XI. The school caters to junior high school students and operates on a two-shift system, with students attending either the morning (AM) or afternoon (PM) session to address the increasing student population. Sta. Ana National High School offers a structured learning environment where students engage in both academic and non-academic activities, supporting their cognitive, emotional, social, and physical development.
The target population consisted of all Grade 9 students enrolled at Sta. Ana National High School for the school year September, 2024 to June, 2025, totalling approximately 302 students across 39 sections. Using stratified random sampling with a 95% confidence level and 5% margin of error, a sample size of 172 students was determined and successfully recruited.
 This study employed standardised questionnaires to assess the three primary variables: mathematics anxiety (independent variable), mathematics self-efficacy (mediating variable), and mathematics academic performance (dependent variable). The researchers employed the Mathematical Anxiety Instrument for Junior High School Students, created by Anindyarini (2019), to evaluate mathematics anxiety. The study employed the Sources of Mathematics Self-Efficacy Scale (SMSES) to assess mathematics self-efficacy. Both tools have been shown to have strong reliability and construct validity in prior research. The instruments were adapted to suit the setting of Grade 9 students at Sta. Ana National High School underwent expert validation.
The researchers utilised the Mathematical Anxiety Instrument for Junior High School Students developed by Anindyarini (2019) to assess mathematics anxiety. The instrument consists of thirty-five (35) statement items, divided into four categories: Physiological Responses (10 items), Behavioural Responses (9 items), Cognitive Responses (7 items), and Affective Responses (9 items). In the original study, it showed a Cronbach's alpha of 0.85 was shown, which indicates strong internal consistency. Participants evaluated each topic using a 5-point Likert scale, with 1 indicating Strongly Disagree and 5 indicating Strongly Agree.
On the other hand, to assess self-efficacy in mathematics, the researchers employed the Sources of Mathematics Self-Efficacy Scale (SMSES), comprising twenty-four (24) statements categorised into four dimensions: Mastery Experiences (6 items), Vicarious Experiences (6 items), Social Persuasions (6 items), and Physiological States (6 items). The device exhibited a Cronbach’s alpha of 0.80, signifying good dependability. Items were evaluated with a 5-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
Academic performance in Mathematics was assessed using students' actual results in written work, performance tasks, and quarterly assessments. These components conform to the grading system and requirements established by the Department of Education. The grades were categorised into performance bands to offer a descriptive analysis of student achievement.
In summary, the research instrument has a total of 59 items. Part 1 for the independent variable, Mathematics Anxiety, has 35 items. Part 2 for the mediating variable, Mathematics Self-Efficacy, has 24 items. The dependent variable, Mathematics Academic Performance, will be based on actual student grades, which will be collected in compliance with data privacy and ethical research standards.
[bookmark: _Hlk198418025]The researcher initiated a systematic data collection process by obtaining permission to study the mediating role of self-efficacy between mathematics anxiety and academic performance in mathematics among grade 9 students at Sta. Ana National High School, contingent upon the thesis adviser's approval and the acquisition of an endorsement letter. Upon obtaining the necessary permissions, the researcher will coordinate with designated class advisers to create an appropriate schedule for data collection during official class hours, distributing survey instruments in both printed and digital formats based on available resources and the school's preferred approach. In the administration and retrieval phase, the researcher conducted a brief orientation for students and teachers on completing the questionnaires, with support from the school administration. Portions may be translated into the students' dialect to ensure clarity and comprehension while maintaining voluntary participation and allowing respondents to withdraw at any time without repercussions. After all respondents completed the survey instruments, the researcher collected the questionnaires, ensured that all necessary data were gathered comprehensively and accurately, and subsequently compiled, encoded, and tabulated the collected data utilising suitable statistical methods for analysis and interpretation of the results. The researcher derived results, implications, and conclusions from the examined data and offers relevant recommendations while acknowledging participants with a token of appreciation for their contribution.
The following statistical tools were used in the study are the following: To determine the levels and the dispersion of mathematics anxiety, self-efficacy, and academic performance, the weighted mean was used; to determine the consistency of the responses of the respondents, standard deviations were utilised. For the strength and direction of correlations between mathematics anxiety and academic performance, self-efficacy and academic performance, mathematics anxiety and self-efficacy, Pearson's correlation coefficient was used. Furthermore, for the mediation analysis, the test used with bootstrap resampling (5,000 iterations) was employed to examine the indirect effects and generate bias-corrected confidence intervals.
Results
Table 1:  Descriptive Table
	Descriptive Statistics

	Variables and Their Indicators
	SD
	Mean
	Verbal Description

	Mathematics Anxiety 
	
.62027
	
3.11
	
Moderate Level of Anxiety

	     Physiological                                                                              
	.60832
	2.39
	Low Level of Anxiety

	     Behavioral
	.94133
	2.78
	Moderate Level of Anxiety

	     Cognitive
	.73283
	3.41
	High Level of Anxiety

	     Affective
	.95568
	3.87
	High Level of Anxiety

	Self–Efficacy 
	.38773
	3.71
	High Self-Efficacy

	      Mastery Experiences 
	.51991
	3.73
	High Self-Efficacy

	      Vicarious Experiences 
	.67487
	3.93
	High Self-Efficacy

	      Social Persuasion 
	.80129
	3.60
	High Self-Efficacy

	      Physiological Factor 
	.99253
	3.56
	High Self-Efficacy

	Mathematics Performance 
	4.83953
	86.99
	Very Satisfactory


[bookmark: _Hlk198418343]Table 1 presents an analysis of descriptive statistics aimed at exploring students' attitudes and experiences concerning their performance in mathematics. The examination encompassed multiple dimensions assessed among 172 participants. Mathematics Anxiety showed moderate levels overall (M = 3.11, SD = 0.62), with Affective anxiety demonstrating the highest intensity (M = 3.87, SD = 0.96), indicating students experience significant emotional responses to mathematical tasks. Cognitive anxiety was moderately high (M = 3.41, SD = 0.74), suggesting considerable worry about mathematical problem-solving. Behavioural anxiety (M = 2.78, SD = 0.94) and Physiological anxiety (M = 2.39, SD = 0.61) showed lower levels, indicating less avoidance behaviour and physical symptoms



Table 2:  Test of Relationship 

	Pair of Variables
	r-value
	p-value
	Decision on Ho
	Interpretation

	Math Anxiety and Self–Efficacy 
	0.234
	0.002
	Reject
	Significant

	Self–Efficacy and Academic Performance
	0.236
	0.002
	Reject
	Significant

	Math Anxiety and Academic Performance
	0.132
	0.085
	Accepted
	Not Significant



Table 2 shows the findings of the relationships between the variables tested. Mathematics Anxiety and Self-Efficacy also show a significant positive correlation (r = 0.234, p = 0.002). This indicates that higher levels of mathematics anxiety are associated with higher self-efficacy, which is somewhat counterintuitive. This finding aligns with the study by Aksu et al. (2016) revealed that a strong positive connection exists between self-efficacy and math anxiety, contrasting with prior studies that generally identified a negative relationship. This indicates that in certain cases or people, higher math anxiety may coexist with increased self-efficacy. These findings indicate that the positive correlation between math anxiety and self-efficacy may reflect specific contextual or psychological factors, such as high valuation of mathematics, external pressures, or confidence in emotional regulation. However, the counterintuitive nature of this relationship warrants further exploration, as it deviates from the conventional inverse relationship between math anxiety and self-efficacy. 

The analysis reveals a significant positive correlation between Self-Efficacy and Mathematics Performance, with a correlation coefficient of r = 0.236 and a p-value of 0.002. This indicates that students who possess greater self-efficacy are likely to achieve superior performance in mathematics. 

 The relationship observed between Mathematics Performance and Mathematics Anxiety is positive (r = 0.132); however, it does not reach statistical significance (p = 0.085), as the p-value is above the standard cutoff of 0.05. The results indicate that self-efficacy is a crucial factor influencing mathematics performance, whereas the connection between mathematics anxiety and performance remains ambiguous in this sample. The observed positive correlation between anxiety and self-efficacy is intriguing and deserves additional exploration, as one would generally anticipate an inverse relationship between these factors.

[bookmark: _Hlk198418477]Table 3: Mediation Analysis

	Effects
	Label
	Estimate
	SE
	Z-value
	p-value
	Decision on Ho
	Interpretation

	Indirect
	a × b
	0.395
	0.217
	1.82
	0.068
	Accepted
	Not Significant

	Direct
	c’
	0.633
	0.608
	1.04
	0.297
	Accepted
	Not Significant

	Total
	c’ + a × b
	1.028
	0.606
	1.70
	0.090
	Accepted
	Not Significant



In Table 3, the mediation analysis indicates that the indirect effect of Anxiety on Performance through Self-Efficacy (a × b) has an estimate of 0.395 (p = 0.068). Although this p-value is slightly above the conventional threshold of 0.05, it suggests that the indirect effect is approaching statistical significance but cannot be considered significant at the 5% level. The direct effect of Anxiety on Performance (c) yielded an estimate of 0.633 (p = 0.297), demonstrating that the direct pathway is not statistically significant. Similarly, the total effect, which combines both the direct and indirect effects (c + a × b), has an estimate of 1.028 with a p-value of 0.090. This also indicates a non-significant result. Since all p-values exceed 0.05, the null hypotheses for the indirect, direct, and total effects are accepted. Therefore, Self-Efficacy does not significantly mediate the relationship between Anxiety and Performance in this analysis, and Anxiety itself does not directly predict Performance to a statistically significant degree. While the indirect effect approaches significance, suggesting a possible trend, the findings imply that other factors or mechanisms not captured in this model may contribute to how Anxiety influences Performance.

Discussion

The findings shown in Table 1 indicate that Grade 9 students at Sta. Ana National High School demonstrates a notably high level of academic performance in mathematics (Mean = 86.99), even in the presence of moderate levels of mathematics anxiety (Mean = 3.11). The most significant anxiety levels were noted in the affective domain (Mean = 3.87), indicating that students exhibit a stronger emotional response to mathematics compared to cognitive or behavioural aspects. The students indicated elevated self-efficacy levels, especially concerning vicarious experiences (Mean = 3.93), which underscores the impact of peer and teacher modelling on fostering confidence. This result aligns with the findings of (Ablian and Paranga, 2022), who observed that students with stronger self-belief are less likely to exhibit severe physiological and emotional symptoms of anxiety.

Table 2 illustrates a significant positive correlation between self-efficacy and mathematics performance (r = 0.236, p = 0.002), supporting Bandura’s (1994) assertion that belief in one’s capabilities directly enhances motivation and achievement. Interestingly, although mathematics anxiety did not show a significant correlation with performance (r = 0.132, p = 0.085), it was positively correlated with self-efficacy (r = 0.234, p = 0.002), a finding that diverges from conventional expectations (Ashcraft & Krause, 2007). Aksu et al. (2016) noted that high-achieving students may encounter simultaneous anxiety and self-efficacy stemming from the pressure to excel. The findings suggest that certain students, despite their self-assurance in their skills, might still encounter anxiety arising from external pressures or elevated personal standards (Putwain & Daniels, 2010). Therefore, although math anxiety does not directly hinder performance, its indirect impacts on self-perception deserve consideration in instructional design.

The mediation analysis presented in Table 3 highlights the potential role of self-efficacy in shaping students’ academic performance. The indirect effect of anxiety on performance through self-efficacy (a × b = 0.395, 95% CI [0.072, 0.909], p = 0.068) approached statistical significance, suggesting that anxiety could partly impact performance by lowering students’ confidence in their abilities. In contrast, the direct effect (c = 0.633, p = 0.297) was not statistically significant. This pattern points to a possible partial mediation effect, although the evidence is not conclusive. These findings are consistent with earlier research by Namkung et al. (2019), who found that strengthening self-efficacy can help reduce the harmful influence of anxiety on academic outcomes. Similarly, Burhanuddin and Affandi (2024) described self-efficacy as a psychological buffer that enables students to better manage anxiety-related challenges in school. Ramirez et al. (2018) also emphasised the importance of incorporating strategies such as cognitive restructuring and emotional regulation to help learners maintain their performance even when anxiety is high. Moreover, the results align with studies by Akin and Kurbanoglu (2011), June and Eamoraphan (2019), and Julaihi et al. (2023), which reported that while self-efficacy is often significantly associated with mathematics achievement, its mediating role between anxiety and performance tends to be non-significant or only marginally supported. This suggests that other factors, such as attitudes toward learning, the use of effective study strategies, or the availability of social support, may also play important roles in shaping academic success. Although the indirect effect in this analysis did not reach conventional levels of significance, the observed trend indicates that promoting self-efficacy could still be a worthwhile focus for intervention. Overall, these findings underscore the value of targeting students’ confidence in their capabilities within educational and psychological support programs. Rather than concentrating only on reducing anxiety symptoms, efforts to strengthen self-efficacy may help students become more resilient and achieve better academic outcomes. By fostering a stronger belief in their abilities, educators and practitioners can provide meaningful support to help learners manage anxiety and reach their goals.

Conclusion

The study revealed that, despite the presence of moderate mathematics anxiety, the majority of Grade 9 students at Sta. Ana National High School attained a “Very Satisfactory” level of academic performance. Contrary to prevailing assumptions, no significant direct correlation was observed between mathematics anxiety and academic achievement. However, a significant positive correlation was identified between self-efficacy and performance, highlighting the critical role of students’ confidence in their mathematical abilities in fostering academic success. Although the mediation analysis did not establish a statistically significant mediating effect of self-efficacy on the relationship between anxiety and performance, the indirect effect approached significance, suggesting the potential influence of self-efficacy as an intermediary mechanism. These findings highlight the importance of strengthening self-efficacy as a psychological resource that may buffer the detrimental impacts of anxiety on learning. Furthermore, the results are consistent with Bandura’s Social Cognitive Theory, which posits that self-efficacy exerts a substantial influence on motivation, persistence, and performance within complex educational contexts.

Recommendation

Based on these findings, it is recommended that educators implement targeted interventions to strengthen students’ self-efficacy in mathematics, particularly for those who experience moderate to high anxiety. Teachers are encouraged to adopt mastery-oriented instructional strategies, such as step-by-step problem-solving guidance, constructive feedback, and differentiated support, to help students build confidence in their mathematical abilities. Integrating peer modelling, collaborative learning activities, and mentoring programs can further enhance students’ sense of capability through vicarious experiences. Additionally, schools may consider establishing accessible tutoring centres or low-pressure practice environments where students can engage in mathematics without fear of judgment or high-stakes evaluation. Professional development programs should be offered to equip teachers with strategies to recognise and address mathematics anxiety while fostering positive beliefs about learning. Parents can also be engaged through workshops or information sessions that provide practical approaches to supporting their children’s self-efficacy and managing anxiety at home. Finally, future research is recommended to conduct longitudinal studies that examine how self-efficacy and anxiety interact over time, especially during key educational transitions. Further exploration of culturally relevant interventions and qualitative investigations into students’ lived experiences will offer valuable insights to inform effective practices. By adopting these strategies, educational stakeholders can create supportive learning environments that nurture confidence, reduce anxiety, and promote sustained achievement in mathematics.
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