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Abstract

The aim of this study was to investigate the effectiveness of group mindfulness training
on cognitive emotion regulation components in students with test anxiety. A quasi-
experimental pretest—posttest design with a control group was used. Thirty-five students
with test anxiety were selected and randomly assigned to experimental and control groups;
after attrition, data from 24 participants were analyzed. Instruments included a cognitive
emotion regulation questionnaire and a test anxiety scale. The experimental group
received nine 90-minute sessions of mindfulness training, while the control group
received no intervention. Data were analyzed using multivariate analysis of covariance.
Results showed significant reductions in self-blame, rumination, and catastrophizing, as
well as significant increases in acceptance and perspective-taking among the experimental
group. No significant changes were found for blaming others, positive refocusing,
planning, or positive reappraisal. The largest effect size was observed for self-blame.
Group mindfulness training effectively improved several key components of cognitive
emotion regulation in students with test anxiety, particularly those related to acceptance
and reduced negative cognitive processing, though its effects were not uniform across all
components.
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Extended Abstract

Introduction

Test anxiety is widely recognized as one of the major psychological challenges negatively affecting students’
cognitive functioning, emotional stability, and academic performance. Defined as a specific form of situational
anxiety experienced before, during, or after evaluative settings, test anxiety disrupts attention, working
memory, and problem-solving processes, thereby creating a performance gap between actual ability and exam
outcomes (Jerrim, 2022; Trifoni & Shahini, 2011). Extensive evidence indicates that anxiety not only evokes
physiological arousal but also amplifies maladaptive cognitive processes such as rumination, catastrophic
thinking, and self-blame, which intensify stress responses and reduce learning efficiency (American
Psychological Association, 2018; Rehman et al., 2021).

In recent decades, cognitive emotion regulation has emerged as a critical construct in explaining why some
students are more vulnerable to test anxiety than others. Cognitive emotion regulation refers to the strategies
individuals use to process, interpret, and manage emotional information during stressful experiences (Ochsner
& Gross, 2005). Research shows that maladaptive strategies—such as rumination, catastrophizing, and self-
blame—are strongly associated with heightened levels of test anxiety, whereas adaptive strategies—such as
acceptance, positive reappraisal, and perspective-taking—serve as protective factors (Gratz & Roemer, 2004;
Hashemlou & Sobhi, 2021). Meta-analytic evidence further confirms that emotion regulation is a central
predictor of test anxiety and its educational consequences, demonstrating substantial effect sizes across student
populations (Moeini-Kia et al., 2023). Additionally, emotional dysregulation is closely linked to broader
psychological issues suchas depression, generalized anxiety, and interpersonal difficulties (Ruan et al., 2023).
Given the transdiagnostic importance of emotion regulation, psychological interventions aimed at
strengthening adaptive regulation strategies have gained substantial research attention. Among these,
mindfulness-based interventions—often classified as third-wave cognitive-behavioral therapies—have
shown particular promise. Mindfulness involves the intentional, non-judgmental awareness of present-moment
experience and is widely used to enhance emotional clarity, reduce automatic cognitive reactivity, and foster
acceptance (Kabat-Zinn, 2003; Williams & Penman, 2012). Neuroscientific evidence demonstrates that
mindfulness alters neural networks associated with attention regulation and emotional processing, leading to
decreased amygdala activation and enhanced prefrontal control (Holzel et al., 2011; Tang et al., 2015).

A considerable body of research highlights the effectiveness of mindfulness in reducing emotional distress.
Studies have shown its efficacy in decreasing stress, burnout, anxiety, depression, and maladaptive coping
across diverse populations (Azizi et al., 2018; Green & Kinchen, 2021; Weis et al., 2021). Moreover,
mindfulness has demonstrated robust effects on improving emotion regulation, with meta-analyses reporting
significant reductions in rumination and increases in acceptance and cognitive flexibility (Daros et al., 2021;
Li et al., 2022; Mosleh et al., 2024). Research in Iranian contexts also supports these findings: mindfulness
has been shown to reduce anxiety symptoms, improve adaptive regulation strategies, and enhance
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psychological well-being in students and clinical groups (Aghili et al., 2023; Amiri et al., 2019; Narimani et
al., 2019).

Within the domain of test anxiety specifically, mindfulness has shown growing empirical support. For
example, comparative studies report that mindfulness-based interventions can be as effective as cognitive-
behavioral methods in reducing test anxiety symptoms (Amani et al., 2023). A recent meta-analysis concluded
that mindfulness yields significant effect sizes for reducing test anxiety, particularly in adolescent and young
adult samples (Yilmazer et al., 2024). Other studies emphasize that mindfulness enhances resilience,
moderates stress responses, and reduces reactivity to evaluative threat—mechanisms relevant to test-related
distress (Christensen & Haynos, 2020; Liu et al., 2021).

Additionally, contemporary CBT models propose that mindfulness does not primarily modify the content of
thoughts but the relationship individuals have with their thoughts, allowing them to experience internal events
without over-identifying with them (Moskow et al., 2022). This explains why mindfulness may preferential ly
influence certain cognitive strategies—such as acceptance, self-compassion, and reduced rumination—more
strongly than others. Evidence from neuroimaging research supports this mechanism, demonstrating that
mindfulness reduces neural correlates of self-blame and negative self-evaluation (Williams et al., 2020).
Despite these advances, several gaps persist. Many previous studies have assessed emotion regulation as a
global construct, without distinguishing among its specific cognitive components. Yet evidence suggests that
different regulation strategies respond differently to psychological interventions (Erfan et al., 2021; Sahrakar
et al., 2024). Furthermore, few studies have examined mindfulness-based programs specifically in students
with clinically meaningful test anxiety referred to counseling centers, a group highly vulnerable to maladaptive
cognitive responses. Moreover, some studies in the field have reported inconsistent findings, emphasizing the
need for targeted, component-level evaluations (Izadi & Taghizadeh, 2021; Khajehzadeh & Sabahi, 2022).
In light of these findings and gaps, the present study aimed to examine the effect of group mindfulness training,
based on the Williams and Penman model, on nine distinct components of cognitive emotion regulation in
university students experiencing test anxiety. Given the centrality of emotion regulation in academic stress
responses and the promising evidence regarding mindfulness, a component-level investigation provides a more
precise understanding of how mindfulness may mitigate test anxiety among vulnerable student populations.
Methods and Materials

The study employed a quasi-experimental design with pretest—posttest and a control group. Participants were
university students referred to a counseling center due to elevated test anxiety. Thirty-five students were
selected through convenience sampling and randomly assigned to experimental and control groups; after
attrition, 24 participants (12 per group) remained. The Cognitive Emotion Regulation Questionnaire (CERQ)
and the Spielberger Test Anxiety Inventory were administered at baseline and post-intervention. The
experimental group participated in nine weekly sessions of mindfulness training based on Williams and
Penman’s protocol, including exercises such as mindful breathing, body scan, mindful movement, three-
minute breathing space, and acceptance-based practices. The control group received no intervention during the
study period. Data were analyzed using MANCOVA after verifying assumptions of homogeneity of variances,
normality, and equality of covariance matrices.

Findings

Results of multivariate analysis indicated a significant difference between the experimental and control groups
in the combined dependent variables related to cognitive emotion regulation. Univariate analyses further
revealed that mindfulness training significantly reduced self-blame, rumination, and catastrophizing and
significantly increased acceptance and perspective-taking. No significant differences were observed in blaming
others, positive refocusing, planning, or positive reappraisal. Effect size calculations showed that self-blame
exhibited the largest improvement, followed by rumination, perspective-taking, and catastrophizing. The
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smallest effect sizes were found for positive refocusing and blaming others. These findings indicate that
mindfulness training produced selective, rather than uniform, changes across different cognitive emotion
regulation strategies.

Discussion and Conclusion

The findings demonstrate that group mindfulness training meaningfully improved several key components of
cognitive emotion regulation among students with test anxiety. The strongest effects were observed in
reductions in self-blame, rumination, and catastrophizing—three maladaptive cognitive strategies strongly
implicated in the maintenance of anxiety. These results are consistent with theoretical models proposing that
mindfulness enhances non-judgmental awareness and reduces automatic negative thought patterns. The
observed increases in acceptance and perspective-taking align with mindfulness-based theories emphasizing
openness, cognitive flexibility, and the ability to contextualize stressors rather than react to them rigidly.

The lack of significant effects on positive refocusing, planning, and positive reappraisal suggests that
mindfulness may not directly influence regulation strategies requiring active cognitive restructuring or future-
oriented problem-solving. Instead, mindfulness appears to target experiential processes—such as awareness
and acceptance—before influencing higher-order cognitive strategies. These differential effects highlight the
importance of assessing emotion regulation at the component level, as not all cognitive strategies change
equally in response to mindfulness.

Overall, the results support the use of mindfulness training as a feasible and effective intervention for students
experiencing test anxiety. By modifying key cognitive mechanisms underlying anxiety, mindfulness may
provide students with improved emotional resilience during evaluative situations. The selective pattern of
improvement also suggests the potential value of integrating mindfulness with complementary cognitive-
behavioral techniques to target the full range of emotion regulation strategies.
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