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Abstract
Article History: Background and Objectives: Adolescence is a sensitive developmental stage, and
Received: December 07, 2025 externalizing behavioral disorders resulting from deficits in cognitive emotion regulation
Revised: March 15, 2026 have significant negative consequences. This study aimed to develop a multimedia
Accepted: March 28, 2026 educational program based on a neuropsychological approach and evaluate its

ePublished: June 21, 2026 effectiveness in improving cognitive emotion regulation in adolescents with

externalizing behavioral disorders.

Materials and Methods: This study was conducted using an exploratory sequential
mixed-methods design. In the qualitative phase, a 22-session educational program was
developed through thematic analysis of scientific resources and validated by seven
experts. In the quantitative phase, a quasi-experimental pretest-posttest design with
follow-up was employed. In total, 30 students aged 10-13 years with externalizing
behavioral disorders from schools in Karaj, Iran (academic year 2024-25) were randomly
assigned to an intervention group (n=15) and a control group (n=15). Assessment tools
included the Achenbach Child Behavior Checklist, the Rescorla Social Behavior
Questionnaire, Raven’s Progressive Matrices, and the Shields and Cicchetti Emotion
Regulation Checklist. The intervention group received the 22-session program, and data
were analyzed using SPSS software (version 24) and repeated measures multivariate
analysis of variance (MANOVA).

Results: Findings indicated that the mean score of cognitive emotion regulation in the
intervention group increased significantly from pretest to posttest (P<0.05) and
remained stable at follow-up. Subcomponents, including emotional lability, emotional
self-awareness and expression, situational inappropriateness of emotional displays,
control and management of negative emotions, and emotional flexibility, also improved
significantly.

Conclusion: The multimedia program based on a neuropsychological approach is an
effective intervention for improving and stabilizing cognitive emotion regulation in
adolescents with externalizing behavioral disorders. Its application in counseling and
educational centers is recommended.
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Extended Abstract

Background and Objective

Adolescence is a critical developmental stage
characterized by rapid changes in cognitive,
emotional, and behavioral domains. Externalizing
behavior disorders, such as aggression, impulsivity,
and rule-breaking often emerge during this period,
largely due to deficits in emotional regulation and
executive functioning. Neuropsychological evidence
suggests that enhancing cognitive control and
emotional regulation skills can mitigate such
maladaptive behaviors. With the emergence of digital
technologies, multimedia-based training provides a
promising platform for delivering structured,
engaging, and accessible psychological interventions.
The present study aimed to design and evaluate the
effectiveness of a  neuropsychological-based
multimedia training package intended to enhance
cognitive emotion regulation among adolescents with
externalizing behavior problems. The ultimate
objective was to examine whether this intervention
could strengthen adaptive emotional skills and reduce
behavioral dysregulation in a school-based setting.

Materials and Methods

This study employed a mixed sequential exploratory
design, consisting of a qualitative and a quantitative
phase. In the qualitative phase, a deductive thematic
analysis (based on the Sterling approach) was used to
develop the training package’s content. The final
program comprised 22 multimedia sessions
incorporating animated videos, digital games, and
cognitive exercises. The initial draft was reviewed by
seven subject-matter experts, and its content validity
was confirmed through the CVR and CVI indices. In the
quantitative phase, a quasi-experimental pretest—
posttest design with a control group and a two-month
follow-up was implemented. Participants were 30
male students aged 10-13 years from Karaj, Iran,
selected through purposive sampling and randomly
assigned to experimental (n=15) and control (n=15)
groups. Measurement tools included the Child
Behavior Checklist (CBCL), DSM-5-based clinical
interview, Raven’s Progressive Matrices, and the
Emotion Regulation Checklist (ERC). Data were
analyzed using descriptive statistics and
repeated-measures ANOVA in SPSS software (version
24).

Results

Qualitative Findings

Thematic analysis yielded four major categories,
namely attention, working memory, cognitive emotion
regulation, and resilience. These formed the

conceptual backbone of the multimedia modules,
each designed to strengthen specific neurocognitive
and emotional processes.

Quantitative Findings

Statistical analyses revealed significant differences
between the experimental and control groups at both
posttest and follow-up stages (P<0.01). Participants in
the experimental group exhibited a reduction in
emotional instability and situational
inappropriateness of emotional responses, along with
increases in self-awareness, expression of adaptive
emotions, negative emotion control, and emotional
flexibility. Importantly, these positive effects were
maintained at the two-month follow-up, indicating the
durability of the intervention’s impact.

Discussion

The findings confirmed that a neuropsychological
multimedia intervention effectively improves emotion
regulation capacities among adolescents with
externalizing behavior disorders. The combination of
game-based cognitive training and emotionally
expressive video materials appears to stimulate both
top-down and bottom-up regulation mechanisms.
From a neuroscientific standpoint, this approach may
strengthen functional connectivity within the
prefrontal-limbic network (particularly between the
prefrontal cortex and amygdala), enhancing executive
control and inhibiting reactive emotional responses.
These outcomes align with previous research
emphasizing the efficacy of executive function training
and emotion-focused digital interventions in reducing
behavioral problems and improving adaptive
functioning. Beyond symptom reduction, the program
also  fostered greater  emotional insight,
self-monitoring, and adaptive coping, which are crucial
for long-term psychosocial stability.

Conclusion

The developed multimedia training package
represents an effective, sustainable, and engaging tool
for enhancing emotional regulation among
adolescents exhibiting behavioral challenges. Its
integration of cognitive neuroscience principles and
interactive multimedia elements provides a balanced
model combining scientific rigor with user
engagement. Given its promising outcomes and
practicality, the program is recommended for use as a
complementary intervention in counseling centers and
school-based mental health services. Future research
should explore its long-term neurocognitive effects
and potential applications in preventive education for
broader adolescent populations.
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