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Abstract

Introduction and Aim: Adolescence is considered one of the most sensitive developmental
periods due to simultaneous cognitive, emotional, and social changes, and strengthening constructs
such as cognitive flexibility and self-compassion may play a critical role in adolescents’ mental
health. Therefore, the present study aimed to investigate the effectiveness of positive mindfulness
training on cognitive flexibility and self-compassion among 15-18-year-old female adolescents in
Babol.

Methodology: This study employed a quasi-experimental pretest—posttest design with a non-
equivalent control group. The statistical population consisted of all 15-18-year-old female
adolescents in Babol in 2025. Using cluster sampling and screening procedures, 30 participants
were selected and randomly assigned into experimental and control groups (15 participants in each
group). Research instruments included the Cognitive Flexibility Inventory developed by Dennis
and Vander Wal (2010) and the Self-Compassion Scale developed by Raes (2011). The
experimental group received eight 60-minute sessions of positive mindfulness training based on

the protocol developed by Ivtzan and Lomas (2016), while the control group received no

. . _ intervention. Data were analyzed using multivariate analysis of covariance (MANCOVA).
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on the mindfulness/over-identification component.

Conclusion: The findings suggest that positive mindfulness training can serve as an effective
psychological intervention for enhancing cognitive flexibility and self-compassion among
adolescents. By increasing nonjudgmental awareness, reducing rumination, and fostering a
supportive attitude toward oneself, this intervention may contribute to improved psychological
adjustment and emotional well-being in adolescents. Therefore, implementing this approach in
schools and counseling centers may play an important role in promoting adolescent mental health.
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Extended Abstract

Introduction and Aim

Adolescence is recognized as one of the most
sensitive developmental stages characterized by
simultaneous biological, emotional, cognitive, and
social transitions. During this period, individuals
encounter numerous developmental challenges,
including identity formation, emotional regulation,
academic adaptation, and the establishment of
interpersonal  relationships.  The  quality  of
adolescents’ adjustment to these challenges largely
depends on their internal psychological resources,
particularly cognitive flexibility and self-compassion
(Atrop et al., 2023; Tenhan et al, 2024). Cognitive
flexibility refers to the individual’s ability to shift
cognitive frameworks, reconsider perspectives, and
generate  adaptive  responses to  changing
environmental demands. It enables individuals to
disengage from rigid and dysfunctional thinking
patterns and adopt alternative problem-solving
strategies (Miles et al., 2021). Previous studies have
demonstrated that individuals with higher cognitive
flexibility experience lower levels of anxiety, better
emotional regulation, and greater psychological
adjustment (Kilig et al., 2024; McKitter & Gillander, 2019).
Furthermore, neurocognitive studies have suggested
that cognitive flexibility is closely related to executive
functioning and dynamic brain processes across the
lifespan (Kupis et al., 2021).

Alongside cognitive flexibility, self-compassion has
emerged as an important protective factor associated
with psychological well-being. According to Neff,
self-compassion involves treating oneself with
kindness, recognizing one’s experiences as part of
common humanity, and maintaining balanced
awareness toward painful emotions and experiences
(Neff, 2003; Neff, 2023). Self-compassion reduces
excessive self-criticism and promotes adaptive coping
mechanisms during stressful situations (Ewert et al.,
2021). Gilbert’s biopsychosocial model further
explains that self-compassion activates the internal
caregiving system, decreases threat perception, and
fosters emotional safety (Gilbert, 2005; Liayo et al.,
2021). Empirical evidence indicates that self-
compassion is associated with improved interpersonal
relationships, emotional resilience, quality of life, and
lower levels of anxiety and depression (Egan et al.,
2022; Lathren et al., 2021; Wild et al., 2025).

Recent studies suggest that cognitive flexibility and
self-compassion operate interactively in promoting
mental health. Cognitive flexibility allows individuals

to reinterpret stressful experiences and reduce
maladaptive self-judgments, while self-compassion
creates emotional safety that facilitates adaptive
cognitive processing (Stenhaug & Solem, 2024; Zhang et
al., 2025). Zhang et al. reported that mindfulness
reduced shame through the mediating roles of
cognitive flexibility and self-compassion (zhang et al.,
2025). Similarly, Stenhaug and Solem demonstrated
that mindfulness indirectly enhanced self-esteem
through self-concept clarity and cognitive flexibility
(Stenhaug & Solem, 2024). These findings indicate that
interventions targeting both cognitive flexibility and
self-compassion may have substantial effects on
adolescent psychological adjustment.

Mindfulness-based  interventions have gained
considerable attention as effective approaches for
promoting psychological well-being. Mindfulness is
commonly defined as paying purposeful and
nonjudgmental  attention to  present-moment
experiences  (Kabat-Zinn,  2003). Mindfulness
interventions help individuals observe their thoughts
and emotions without automatic reactivity, thereby
reducing rumination and maladaptive emotional
responses (Ay, 2023). Contemporary approaches such
as positive mindfulness training emphasize not only
present-moment awareness but also the cultivation of
positive emotions, acceptance, meaning, and self-
supportive attitudes (Khoury et al., 2025). Research
findings have consistently supported the effectiveness
of mindfulness interventions in improving cognitive
flexibility and self-compassion. Wen et al.
demonstrated that mindfulness reduced stress and
anxiety among students through the mediating roles of
cognitive flexibility and self-awareness (Wen et al.,
2021). Jiménez-Gémez et al. found that mindfulness-
based stress reduction and mindful self-compassion
programs significantly improved self-compassion
among psychology trainees (Jiménez-Gémez et al,,
2022). Pickard et al. also reported that mindfulness
interventions increased self-compassion and tolerance
of uncertainty (Pickard et al., 2024). Likewise, Luna
and Rodriguez-Carvajal demonstrated that
mindfulness interventions improved self-esteem
through enhanced self-compassion (Luna & Rodriguez-
Carvajal, 2025).

Several Iranian studies have also confirmed the
beneficial  effects of  positive  mindfulness
interventions. Fazouni and Rezaei Busari found that
positive mindfulness training improved cognitive
flexibility and reduced occupational burnout among
employees (Fazouni & Rezaei Busari, 2024). Fakourian
reported significant improvements in cognitive




flexibility among individuals with gender dysphoria
following  positive  mindfulness-based  therapy
(Fakourian, 2024). Majidi et al. also found that positive
mindfulness  training  improved  psychological
flexibility and health hardiness among older adults
(Majidi et al, 2024). Additionally, Taherkhani
demonstrated that mindfulness therapy enhanced self-
compassion among women experiencing marital
conflicts (Taherkhani, 2024). Despite these promising
findings, limited studies have simultaneously
investigated the effectiveness of positive mindfulness
training on cognitive flexibility and self-compassion
among adolescents, particularly within the Iranian
cultural context. Therefore, the present study aimed to
investigate the effectiveness of positive mindfulness
training on cognitive flexibility and self-compassion
among female adolescents in Babol.

Methodology

The present study employed a quasi-experimental
design with pretest-posttest and a non-equivalent
control group. The statistical population consisted of
all female adolescents aged 15 to 18 years in Babol
during the academic year 2025. Initially, four high
schools from different geographical areas of the city
were selected using cluster sampling. The Cognitive
Flexibility Inventory was distributed among students,
and those scoring below the cutoff point of 70 were
identified as having lower cognitive flexibility. From
this group, 30 participants were randomly selected
and assigned into experimental and control groups,
with 15 participants in each group.

The instruments used in this study included the
Cognitive Flexibility Inventory developed by Dennis
and Vander Wal and the Self-Compassion Scale
developed by Raes. The Cognitive Flexibility
Inventory consisted of 20 items measuring
alternatives, control, and behavioral alternatives using
a seven-point Likert scale. Higher scores indicated
greater cognitive flexibility. The Self-Compassion
Scale included 12 items measuring self-kindness
versus self-judgment, mindfulness versus over-
identification, and common humanity versus isolation
using a five-point Likert scale.

The experimental group received positive mindfulness
training based on the protocol developed by Ivtzan
and Lomas. The intervention consisted of eight 60-
minute sessions conducted in a group format. The
sessions focused on present-moment awareness,
nonjudgmental acceptance of thoughts and emotions,
emotional regulation, self-awareness, compassionate
attitudes toward oneself, and reduction of rumination.
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Participants practiced mindful breathing, body
scanning, cognitive observation, and self-compassion
exercises during the sessions. The control group did
not receive any intervention during the study period.

Data were analyzed using SPSS software. Descriptive
statistics including means and standard deviations
were calculated. Prior to inferential analyses,
assumptions of normality, homogeneity of variance,
and homogeneity of regression slopes were examined.
Multivariate analysis of covariance was conducted to
compare posttest scores between the experimental and
control groups while controlling for pretest scores.
The significance level was set at 0.01.

Findings

Descriptive  findings  demonstrated  that  the
experimental group showed substantial increases in
both cognitive flexibility and self-compassion scores
at posttest compared to pretest, whereas the control
group displayed minimal changes. The mean total
cognitive flexibility score in the experimental group
increased from 65.06 at pretest to 92.08 at posttest,
while the control group showed only slight variation.
Similarly, the mean total self-compassion score in the
experimental group increased from 30.34 to 50.33
following the intervention.

The assumptions for multivariate analysis of
covariance were met. The Shapiro-Wilk test
confirmed the normality of data distribution, and
Levene’s test indicated homogeneity of variances for
cognitive flexibility and self-compassion variables. In
addition, the homogeneity of regression slopes
assumption was satisfied.

Results of multivariate analysis of covariance
revealed a significant difference between the
experimental and control groups in the combined
dependent variables at the posttest stage. Pillai’s
Trace, Wilks’ Lambda, Hotelling’s Trace, and Roy’s
Largest Root tests were all statistically significant at
P<0.01, indicating that positive mindfulness training
had a significant effect on at least one of the
dependent variables.

Univariate analyses demonstrated that positive
mindfulness training significantly improved cognitive
flexibility and self-compassion. The intervention
significantly increased the subscales of cognitive
flexibility, including alternatives, control, and
behavioral  alternatives.  Moreover,  significant
improvements were observed in the self-compassion
subscales, including self-kindness, mindfulness, and
common humanity. The largest effect size was
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observed for the mindfulness/over-identification
component of self-compassion.

Discussion and Conclusion

The findings of the present study demonstrated that
positive mindfulness training significantly improved
cognitive flexibility and self-compassion among
female adolescents. These results indicate that
mindfulness-based interventions can effectively
enhance both cognitive and emotional functioning
during adolescence. Adolescents who participated in
the intervention became more capable of observing
their thoughts and emotions without automatic
judgment and developed greater flexibility in
responding to stressful situations. Such changes likely
contributed to reductions in rigid cognitive patterns
and increases in adaptive coping strategies.

The improvement in cognitive flexibility suggests that
positive mindfulness training facilitated adolescents’
ability to reconsider perspectives, tolerate uncertainty,
and adopt alternative responses in challenging
situations. By increasing awareness of present-
moment experiences and reducing automatic
emotional reactions, mindfulness practices appear to
strengthen executive cognitive processes associated
with adaptive functioning. These findings support the
notion that cognitive flexibility is not a fixed trait but
a modifiable psychological capacity that can be
enhanced through structured interventions.

The significant increase in self-compassion also
highlights the importance of mindfulness-based
approaches in promoting healthier self-relations

among adolescents. Participants learned to respond to
personal difficulties with greater kindness and
emotional acceptance rather than harsh self-criticism.
This process may have reduced feelings of isolation
and emotional threat while promoting psychological
safety and emotional resilience. The strong effects
observed for the mindfulness/over-identification
component suggest that the intervention was
particularly effective in helping adolescents detach
from excessive emotional involvement and
maladaptive rumination.

The simultaneous improvement of cognitive
flexibility and self-compassion further emphasizes the
interconnected nature of cognitive and emotional
processes in adolescent mental health. Increased
cognitive flexibility may help adolescents reinterpret
stressful experiences in a more balanced and
compassionate  manner, while enhanced self-
compassion may reduce emotional distress and free
cognitive resources for adaptive thinking. Therefore,
positive mindfulness training appears to create a
reciprocal process that strengthens both cognitive
adaptability and emotional well-being.

Overall, the findings suggest that positive mindfulness
training can serve as an effective and practical
intervention for improving adolescents’ psychological
adjustment. Given the increasing psychological
pressures experienced by adolescents in educational
and social contexts, implementing mindfulness-based
programs in schools and counseling centers may
contribute significantly to mental health promotion
and prevention of emotional difficulties.
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