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Extended Abstract
1. Introduction

athematics anxiety is a multifaceted
psychological phenomenon that can
negatively affect academic performance
and psychological well-being among
elementary school students (Hembree,
1990). It is characterized by feelings of
tension, apprehension, and fear that may interfere with
numerical processing and mathematical problem solving
and may contribute to academic avoidance and reduced
self-efficacy (Beilock & Maloney, 2015). When
mathematics anxiety develops early in childhood, it may
also be associated with rigid thinking patterns and
maladaptive beliefs about intelligence (Miller & Bichsel,
2004). In particular, children who experience
mathematics anxiety may be more likely to adopt a
“fixed mindset,” characterized by the belief that
mathematical ability is an innate and relatively stable
trait, which may make them more vulnerable to the
negative effects of perceived failure (Dweck, 2006).
Cognitive flexibility, defined as the ability to adapt
strategies and shift perspectives in response to changing
task demands, may play an important role in how
students respond to academic stress (Martin & Marsh,
2006). Limited cognitive flexibility may exacerbate the
effects of anxiety by making it more difficult for students
to consider alternative strategies or adapt their thinking
when faced with challenging tasks (Wells, 2009).
Cognitive-behavioral therapy (CBT) provides an
empirically supported framework for addressing
maladaptive beliefs and developing more effective self-
regulation skills (Bandura, 1997). By helping students
identify and challenge unhelpful patterns of thinking,
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CBT may promote more adaptive beliefs about
intelligence while also improving cognitive flexibility.
Despite the established effectiveness of CBT in clinical
populations, relatively little research has examined its
effects on intelligence beliefs and cognitive flexibility in
the context of mathematics anxiety among elementary
school boys. The present study therefore examined the
effectiveness of a structured group CBT intervention in
this population. Specifically, the study investigated
whether the intervention could reduce cognitive rigidity
associated with mathematics anxiety, promote more
adaptive beliefs about intelligence, and improve
cognitive flexibility. The findings may have implications
for school-based psychological interventions and may
highlight the value of cognitive-behavioral approaches in
supporting students who experience difficulties with
mathematics.

2. Materials and Methods

A quasi-experimental design with a pretest-posttest
control group was employed. The study population
consisted of elementary school boys during the 2024—
2025 academic year. A sample of 40 students with
mathematics anxiety was selected and assigned to either
the experimental or control group. The experimental
group received an eight-session group CBT intervention
based on the Linehan protocol, with each session lasting
45 minutes.

The data collection instruments included the Intelligence
Beliefs Questionnaire developed by Dweck, the
Wisconsin Card Sorting Test (WCST) to assess cognitive
flexibility, and the Mathematics Anxiety Rating Scale
(MASC). The data were analyzed using multivariate
analysis of covariance (MANCOVA) in SPSS version
23, with baseline differences controlled statistically.
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3. Results

The results of the MANCOVA showed a statistically
significant difference between the experimental and
control groups in posttest scores for intelligence beliefs
and cognitive flexibility (P < 0.05). Compared with the
control group, students in the experimental group showed
significantly higher levels of incremental intelligence
beliefs and greater cognitive flexibility. These findings
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suggest that the group CBT intervention may have helped
students develop more adaptive beliefs about the
malleability of intelligence and use more flexible
cognitive strategies when dealing with mathematical
difficulties.

Table 1 presents the statistical findings regarding the
effects of the intervention on intelligence beliefs and
cognitive flexibility.

Table 1. Effects of Cognitive-Behavioral Therapy on Intelligence Beliefs and Cognitive Flexibility Statistical indicators

Variable

df

Mean Square Eta-squared |

Residual error 19.34 1.2 16.12 17.10 0.001 0.93
Number of classes 5.6 1.80 3.11 6.56 0.001 0.000
Incremental intelligence belief 0.42 1 0.42 4.17 0.001 0.33
Intrinsic intelligence belief 0.63 1 0.63 6.58 0.001 0.52
Intelligence beliefs 0.48 1 0.48 5.80 0.001 0.41

4. Discussion and Conclusion

The present study examined the effectiveness of a group-
based cognitive-behavioral therapy (CBT) intervention
in improving intelligence beliefs and cognitive flexibility
among elementary school boys with mathematics
anxiety. The findings showed statistically significant
improvements in both constructs among students in the
experimental group compared with those in the control
group. These results suggest that group-based CBT may
help address maladaptive beliefs and cognitive rigidity
associated with mathematics anxiety.

One of the main findings of the study was the shift toward
more incremental beliefs about intelligence. Students
who experience mathematics anxiety may be more likely
to hold fixed beliefs about their mathematical ability and
to interpret mistakes as evidence of limited ability. The
cognitive restructuring techniques used during the CBT
sessions may have helped students identify and challenge
these unhelpful beliefs. By encouraging students to
reconsider negative thought patterns and adopt a more
growth-oriented perspective, the intervention may have
helped them view academic difficulties as a normal part
of the learning process rather than as evidence of an
inability to learn. Such a shift may support greater
persistence and more adaptive responses to academic
challenges.

The significant improvement in cognitive flexibility also
suggests that CBT may help reduce the cognitive rigidity
associated with elevated anxiety. Anxiety can make it
more difficult for students to shift between problem-
solving strategies or adapt their responses to unfamiliar
mathematical tasks. The present findings suggest that
addressing maladaptive thoughts and emotional
responses through CBT may help students consider
alternative strategies and respond more flexibly to
mathematical challenges.

The group-based format of the intervention may also

have contributed to its effectiveness by providing
opportunities for social modeling and peer support.
Interacting with peers who experienced similar
mathematical difficulties may have helped normalize
students’ experiences and reduce feelings of stigma
associated with mathematics anxiety. Such a supportive
group environment may also have encouraged greater
participation and helped students apply the coping
strategies introduced during the sessions.

In conclusion, the findings provide evidence that group-
based CBT may be an effective approach for improving
intelligence beliefs and cognitive flexibility among
elementary school boys with mathematics anxiety. By
addressing maladaptive patterns of thinking and
promoting more flexible cognitive responses, CBT may
provide a practical approach to supporting students who
experience difficulties in mathematics. These findings
have potential implications for educational psychologists
and school counselors and suggest that cognitive-
behavioral approaches may be incorporated into school-
based support programs to help students cope more
effectively with mathematics-related difficulties.
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