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Objective: This study aimed to examine the causal relationship between
epistemological beliefs and math anxiety with the mediating role of cognitive
flexibility among female high school students in Fereydounkenar.

Methodology: This research employed a descriptive—correlational design using
structural equation modeling. The statistical population consisted of all female students
in the second cycle of high school in Fereydounkenar during the 2023—-2024 academic
year, from which 360 participants were selected based on the criterion of 25 cases per
observed variable. Data were collected using the Schommer Epistemological Beliefs
Questionnaire (1990), the Cognitive Flexibility Inventory by Dennis and Vander Wal
(2010), and the Math Anxiety Rating Scale revised by Plake and Parker (1982).
Analyses were conducted using SPSS-27 and AMOS-24, and direct and indirect effects
were estimated through bootstrapping.

Findings: Epistemological beliefs had a positive and significant direct effect on math
anxiety (b = 0.56, p < 0.001). Cognitive flexibility showed a negative and significant
direct effect on math anxiety (b = —0.26, p < 0.001). Epistemological beliefs had a
negative and significant direct effect on cognitive flexibility (b = —0.35, p < 0.001).
Moreover, epistemological beliefs exerted a positive and significant indirect effect on
math anxiety through cognitive flexibility (b = 0.09, p < 0.001). Overall, the structural
model demonstrated adequate fit.

Conclusion: The findings indicate that epistemological beliefs influence math anxiety
both directly and indirectly by reducing cognitive flexibility. Enhancing students’
epistemological beliefs and cognitive flexibility may serve as effective pathways for
reducing math anxiety, and they provide significant implications for educational
planning and psychological interventions.

Keywords: Math anxiety, epistemological beliefs, cognitive flexibility, female students,
structural equation modeling
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EXTENDED ABSTRACT
Introduction

Math anxiety has emerged as one of the most persistent affective barriers to academic performance,
particularly among adolescents navigating the increasingly demanding environment of secondary
education. Extensive evidence shows that math anxiety interferes with working memory, disrupts
attentional control, reduces cognitive efficiency, and ultimately undermines learning outcomes (Beilock &
Maloney, 2015). Research further demonstrates that math anxiety is disproportionately higher among female
students, often shaping long-term academic trajectories, self-concept, and participation in STEM
pathways (Goetz et al., 2019; Harper et al., 2023). Such patterns have been reported across diverse cultural and
educational contexts, indicating that math anxiety is a multidimensional construct supported by cognitive,
emotional, and motivational processes rather than a singular emotional reaction. Studies in the Iranian
context also suggest that math anxiety is notably prevalent among female high school students and may
significantly contribute to reduced mathematics engagement and achievement (Fallah & Saidi, 2023).

Within this growing body of literature, epistemological beliefs—defined as individuals’
assumptions about the nature of knowledge and the process of knowing—have gained prominence as key
cognitive predictors of academic emotions. Foundational work has shown that epistemological beliefs
shape how learners interpret learning difficulties, attribute success or failure, and regulate their emotional
reactions during academic tasks (Khosrojerdi, 2008). Research indicates that students with simplistic or
absolutist beliefs about knowledge tend to adopt maladaptive learning strategies, experience heightened
frustration, and display lower persistence when confronted with complex tasks (Mahmoudi & Mokhtari, 2023).
Recent studies in language education similarly demonstrate that epistemological beliefs influence
academic anxiety, suggesting a broader cross-disciplinary mechanism linking belief systems with
affective outcomes (Homayouni & Abdolmanafi Rokni, 2024). This empirical pattern highlights the possibility
that epistemological beliefs contribute significantly to the emergence of math anxiety by shaping students’
interpretations of mathematical challenge and uncertainty.

Another important construct implicated in academic anxiety is cognitive flexibility. Cognitive
flexibility refers to the capacity to shift perspectives, adapt cognitive strategies, and reinterpret situations
in response to changing demands. Research consistently shows that cognitive flexibility is a key
determinant of emotional adjustment, resilience, and successful coping under stress (Nevanpera et al., 2013).
Empirical studies demonstrate that individuals with greater cognitive flexibility report lower levels of
academic stress, exhibit higher problem-solving skills, and are better able to manage emotionally
demanding learning contexts (Tagizaden & Farmani, 2013). Research on adolescents further reveals that
cognitive flexibility plays a protective role in reducing symptoms of anxiety and depression and
supporting socioemotional functioning (Rodrigo, 2024). Cognitive flexibility is also shaped by cognitive
belief systems; students with rigid epistemological beliefs typically show reduced ability to revise mental
models, which in turn increases maladaptive emotional responses during challenging cognitive tasks (Kim
& Pa, 2019).

Furthermore, an emerging body of work highlights the interplay between epistemological beliefs
and cognitive flexibility. For example, studies in educational psychology suggest that epistemological
beliefs may influence learners’ regulatory processing and executive functioning, thereby affecting their
capacity to respond flexibly to novel or stressful situations (Madadpour et al., 2016; Mahdavi Neysiani et al.,



2016). Research in socio-cognitive development also supports the association between identity processing
styles and cognitive flexibility, with reflective and analytical processing predicting better adaptive
emotional outcomes (Berzonsky, 2022). Additional evidence from moral and personality psychology
demonstrates that cognitive flexibility mediates the relationship between motivational dispositions and
socioemotional functioning, indicating its centrality in psychological regulation (Eyinc et al., 2025).
Interventions further show that cognitive flexibility is modifiable; mindfulness-based and cognitive-
behavioral programs significantly increase students’ cognitive flexibility while simultaneously reducing
emotional distress (Acikgoz & Karaca, 2025; Mohammad Karimi et al., 2025). Taken together, these findings
suggest that cognitive flexibility may serve as a critical mediating mechanism in the relationship between
epistemological beliefs and math anxiety.

Despite substantial theoretical and empirical support for these interconnections, few studies have
examined these variables within an integrated model, especially among adolescent girls in the Iranian
educational context where math anxiety tends to be comparatively high. Addressing this gap is essential
for understanding how cognitive belief systems and cognitive regulatory capacities jointly shape
emotional experiences in mathematics. Therefore, the present study investigates the causal relationship
between epistemological beliefs and math anxiety, incorporating cognitive flexibility as a mediating
variable to provide a more complete and theoretically grounded understanding of these dynamics.

Methods and Materials

This study was conducted using a descriptive-correlational design supported by structural equation
modeling to examine direct and indirect pathways among the variables. The statistical population included
all female students enrolled in the second cycle of high school in Fereydounkenar during the 2023-2024
academic year. Based on the criterion of a minimum of 25 participants per observed variable, 360 students
were recruited through cluster sampling across multiple schools. Data collection employed three
standardized instruments: the Schommer Epistemological Beliefs Questionnaire (1990) to assess
dimensions of epistemological thinking; the Cognitive Flexibility Inventory developed by Dennis and
Vander Wal (2010) to evaluate participants’ ability to shift perspectives and generate alternative
interpretations; and the Math Anxiety Rating Scale adapted by Plake and Parker (1982) to measure levels
of math-related anxiety. Data were analyzed using SPSS-27 and AMOS-24. Model fit was evaluated using
conventional indices, and the significance of direct and indirect effects was tested through bootstrapping
procedures.

Findings

The results indicated that epistemological beliefs had a positive and statistically significant direct
effect on math anxiety (B = 0.56, p < 0.001), suggesting that students who held more simplistic or rigid
epistemological beliefs reported higher levels of anxiety when engaging with mathematical tasks.
Cognitive flexibility demonstrated a significant negative direct effect on math anxiety (B = —0.26, p <
0.001), indicating that students with greater ability to shift cognitive strategies and reinterpret challenging
situations experienced less anxiety. Epistemological beliefs also exhibited a significant negative direct
effect on cognitive flexibility (B = —0.35, p < 0.001), suggesting that rigid epistemological frameworks
are associated with diminished cognitive flexibility. Furthermore, the indirect effect of epistemological
beliefs on math anxiety via cognitive flexibility was positive and significant (3 = 0.09, p < 0.001),
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demonstrating a mediating role for cognitive flexibility in the relationship. The structural equation model
exhibited acceptable goodness-of-fit indices, confirming the theoretical coherence of the proposed model.

Discussion and Conclusion

The findings reinforce the argument that epistemological beliefs are foundational cognitive
structures influencing emotional responses in academic contexts. Students who believe knowledge is
fixed, simple, or handed down by authority figures appear more vulnerable to math anxiety because such
beliefs diminish their tolerance for ambiguity, weaken their adaptive coping strategies, and amplify the
emotional impact of mathematical difficulty. The positive association between rigid epistemological
beliefs and math anxiety aligns with existing theoretical frameworks stating that cognitive belief systems
fundamentally shape emotional resilience and learning-related affective responses.

The results also emphasize the pivotal role of cognitive flexibility as both a direct predictor of
math anxiety and a mediator linking epistemological beliefs to anxiety outcomes. Students with high
cognitive flexibility demonstrate stronger regulatory capacities, reinterpret challenges more effectively,
and deploy alternative cognitive strategies when confronted with complexity. These abilities reduce the
likelihood of experiencing heightened anxiety during math-related tasks. The mediating effect found in
this study underscores that the influence of epistemological beliefs is not solely conceptual but is enacted
through cognitive processes that structure emotional experience.

Furthermore, the demonstrated negative relationship between epistemological beliefs and
cognitive flexibility provides empirical support for the proposition that cognitive rigidity emerges from
belief systems that discourage open-ended inquiry and conceptual complexity. When students internalize
restricted views of knowledge, they are less inclined to shift perspectives or consider alternative strategies,
thereby reducing flexibility. This, in turn, intensifies emotional vulnerability under academic pressure,
confirming the theoretical expectation that cognitive maladaptations serve as pathways linking beliefs to
emotional outcomes.

Overall, this study contributes to a more nuanced understanding of how cognitive and affective
components of learning interact to shape students’ experiences with mathematics. By integrating
epistemological beliefs and cognitive flexibility into a single predictive framework, the study advances
the literature on academic anxiety and provides actionable insights for educators and practitioners.
Enhancing cognitive flexibility through targeted interventions and fostering growth-oriented
epistemological beliefs may offer effective strategies for reducing math anxiety among female
adolescents. The results underscore the value of cognitive-developmental approaches in designing
preventive and remedial educational programs and highlight the need for school-based practices that
simultaneously attend to belief systems and cognitive regulation skills.
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