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Abstract

The present study aimed to investigate the effectiveness of executive functiontraining
in improving emotional self-regulation among adolescents with developmental
intellectual disability. This study employed a quasi-experimental pretest—posttest
design with a control group. The statistical population consisted of adolescents aged
14-20 years with developmental intellectual disability studying in special education
schoolsinKashan, Iran. Thirty participants were selectedthrough purposive sampling
and randomly assigned to experimental and control groups (n=15 each). The
experimental group received a 12-session executive function training program
including emotion recognition, emotion regulation strategies, planning and
organization, cognitive flexibility, problem solving, inhibitory control, and cognitive
rehabilitation exercises, whereas the control group received routine educational
services only. Data were collected using the Hofmann and Kashdan Emotional Self-
Regulation Questionnaire and analyzed using descriptive statistics and analysis of
covariance (ANCOVA) in SPSS software. ANCOVA results indicated a statistically
significant difference between the experimental and control groups in posttest
emotional self-regulation scores after controlling for pretest effects (p<0.001).
Executive function training significantly improved emotional self-regulation, with an
effect size demonstrating that approximately 51% of the variance in emotional self-
regulation changes was attributable to the intervention. The findings suggest that
executive function training represents an effective cognitive-rehabilitative
intervention for enhancing emotional self-regulation in adolescents with
developmental intellectual disability by strengthening higher-order cognitive
processes, improving behavioral control, and promoting adaptive emotional
functioning.
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Extended Abstract

Introduction

Developmental intellectual disability represents a major concern in contemporary psychological, educational,
and rehabilitation sciences due to its multidimensional impact on cognitive functioning, emotional adjustment,
adaptive behavior, and social participation. Adolescents with intellectual disability frequently experience
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persistent deficits in executive functioning, communication competence, and emotional regulation, which
collectively influence their psychological well-being and long-term independence (Smith et al., 2020).
Adolescence itself constitutes a sensitive developmental period characterized by neurobiological maturation,
identity formation, and increasing social expectations, all of which demand higher levels of self-regulation and
emotional control (Diaz-Morales & Escribano, 2016). When executive control mechanisms are compromised,
adolescents may demonstrate heightened emotional instability, maladaptive coping strategies, and increased
vulnerability to risky behaviors and psychosocial stressors (Ganson et al., 2024).

Emotion regulation has increasingly been conceptualized as a cognitive—affective process dependent on
higher-order executive systems rather than solely emotional responsiveness. Contemporary motivational
models suggest that emotion regulation involves intentional selection and modulation of emotional responses
guided by cognitive goals (Tamir et al., 2020). Empirical research demonstrates that deficits in emotional
regulation are associated with academic anxiety, impulsivity, and behavioral dysregulation among adolescents
(Chin et al., 2017). Moreover, emotion dysregulation has been identified as a mediating pathway linking
executive dysfunction with maladaptive outcomes such as self-injurious behavior and psychological
maladjustment (Rachma & Hendrawan, 2025).

Executive functions—including inhibitory control, working memory, cognitive flexibility, planning, and
monitoring—serve as the central regulatory system enabling adaptive behavior and goal-directed responses
(Fidler & Lanfranchi, 2022). Experimental evidence confirms that executive functioning significantly
influences emotional regulation capacities, indicating that cognitive control mechanisms play a causal role in
emotional adjustment (Mohammed et al., 2022). Neurodevelopmental studies further reveal that
developmental trajectories of working memory and executive control strongly shape emotional competence in
individuals with intellectual disabilities (Carretti et al., 2022). Early executive abilities also predict later
regulatory strategies, highlighting their foundational role in emotional development (Hong, 2025).
Individuals with intellectual disability frequently exhibit impairments in inhibition, attention shifting, and
executive monitoring, which contribute to behavioral problems and emotional dysregulation (Spaniol &
Danielsson, 2022). Neurocognitive investigations have demonstrated that executive deficits are closely
associated with psychiatric symptoms and maladaptive behaviors in this population (Santegoeds et al., 2022).
Communication difficulties and limited social understanding further intensify emotional challenges
experienced by adolescents with intellectual disability (Babiak, 2020). Parent-report studies likewise indicate
that executive functioning strongly predicts conversational and functional communication skills (Hutchison
et al., 2020).

Given this interdependence between cognition and emotion, executive function training has emerged as a
promising intervention strategy. Educational and clinical research shows that structured executive training
programs enhance social competence, communication abilities, and adaptive functioning in children with
developmental disorders (Hashemi Razini & Karampour, 2015). More recent interventions incorporating
augmented reality environments have demonstrated improvements in communication and cognitive
engagement among individuals with autism spectrum disorder (Majavar et al., 2024). Systematic reviews
confirm that cognitive training programs produce measurable gains in executive functioning across
neurodevelopmental populations (Pasqualotto et al., 2021).

Technological advances have further expanded intervention possibilities. Virtual and augmented reality
applications provide immersive environments that facilitate emotional learning, social interaction, and
executive engagement (Chiappini et al.,, 2024). Studies using augmented reality systems have reported
enhanced reassurance, participation, and social interaction among children with severe learning disabilities
(Bauer et al., 2023). Meta-analytic evidence supports the effectiveness of technology-assisted interventions
for improving functional skills in individuals with special needs (Baragash et al., 2022). In addition, digital
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self-regulation applications designed for individuals with developmental disabilities have shown promise in
supporting emotional coping and behavioral regulation (Venkatasubramanian & Ranalli, 2022).

Emotion regulation development is also influenced by social learning processes. Peer interaction plays a
facilitating role in learning adaptive regulatory strategies during adolescence (Sahi et al., 2023). Recent
theoretical perspectives emphasize that emotional difficulties cannot be explained solely by executive deficits
but arise from complex interactions among cognition, environment, and emotional experiences (Seymour,
2025). Nevertheless, executive functioning remains a central mechanism linking cognitive control to
emotional stability, attention regulation, and adaptive behavior (Yi Baamer, 2025).

Empirical findings demonstrate that executive function training can improve emotional self-regulation and
reduce anxiety among students with learning difficulties (Sabzi et al., 2023). Metacognitive and problem-
solving interventions similarly enhance emotional processing and reduce impulsivity (Sargolzae et al., 2018).
Furthermore, executive abilities have been linked with attention skills, language development, and social
communication outcomes in neurodevelopmental populations (Howard et al., 2023). Collectively, these
findings suggest that strengthening executive processes may provide a viable pathway for improving emotional
self-regulation among adolescents with developmental intellectual disability.

Despite growing evidence, relatively few studies have directly examined executive function training effects
specifically within adolescents with intellectual disability. Most previous research has focused on autism or
learning disorders, leaving a significant gap regarding targeted interventions for intellectually disabled
adolescents (Lian et al., 2023). Considering the heightened emotional vulnerability of this population and the
developmental importance of adolescence, investigating executive function training as a rehabilitation strategy
remains both theoretically and practically essential.

Methods and Materials

The present study employed a quasi-experimental design using a pretest—posttest format with experimental
and control groups. The statistical population consisted of adolescents aged 14-20 years diagnosed with
developmental intellectual disability and enrolled in special education schools. Thirty participants meeting
inclusion criteria were selected through purposive sampling and randomly assigned to experimental and control
groups, each consisting of fifteen participants.

The experimental group participated in a structured executive function training program delivered across
twelve one-hour sessions. Training components included emotional recognition, emotional management,
planning and organization skills, inhibitory control exercises, cognitive flexibility tasks, problem-solving
activities, memory training, and collaborative behavioral exercises. The control group continued receiving
routine educational instruction without additional intervention.

Emotional self-regulation served as the dependent variable and was assessed using a standardized emotional
self-regulation questionnaire appropriate for adolescents. Data were collected at pretest and posttest stages.
Descriptive statistics and analysis of covariance were used to analyze the data and evaluate intervention
effectiveness while controlling for baseline differences between groups.

Findings

Descriptive results indicated comparable emotional self-regulation scores between the experimental and
control groups at the pretest stage. Following the intervention, the experimental group demonstrated a
substantial increase in emotional self-regulation scores, whereas the control group exhibited minimal change.
Multivariate analysis confirmed that assumptions of normality, homogeneity of variance, and regression slope
equality were satisfied prior to inferential analysis. Analysis of covariance revealed a statistically significant
difference between the experimental and control groups in posttest emotional self-regulation after controlling
for pretest scores. The calculated F value indicated strong group effects, and the significance level
demonstrated that the improvement observed in the experimental group was not attributable to chance.
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Effect size analysis showed that a large proportion of variance in emotional self-regulation outcomes was
explained by participation in the executive function training program. Adjusted mean comparisons indicated
clear superiority of the experimental group relative to the control group across emotional self-regulation
components, including adaptability, emotional tolerance, and reduction of maladaptive concealment responses.
These findings support the effectiveness of executive function training in enhancing emotional self-regulation
among adolescents with developmental intellectual disability.

Discussion and Conclusion

The results demonstrate that executive function training significantly improves emotional self-regulation in
adolescents with developmental intellectual disability. The observed improvements can be interpreted within
cognitive control frameworks suggesting that emotional regulation depends on higher-order executive
processes responsible for monitoring behavior, inhibiting impulsive responses, and enabling flexible
adaptation to environmental demands. Strengthening executive processes appears to provide adolescents with
greater capacity to interpret emotional stimuli, delay reactive responses, and employ adaptive coping strategies.
Executive training likely enhanced self-monitoring and attentional regulation, allowing participants to
recognize emotional states more accurately and implement goal-directed responses. Improvements in
inhibitory control may have reduced impulsive emotional reactions, while enhanced cognitive flexibility likely
supported adaptive reinterpretation of emotionally challenging situations. The structured, repetitive nature of
the intervention also may have facilitated neural learning processes associated with executive system
development.

The findings further suggest that emotional self-regulation can be modified through targeted cognitive
rehabilitation even among adolescents experiencing developmental limitations. The intervention’s group-
based format may have contributed additional benefits by promoting social interaction, cooperative learning,
and shared emotional experiences. Such contextual learning environments may strengthen emotional
awareness and reinforce adaptive behavioral patterns.

From a developmental perspective, adolescence represents a critical window for intervention because
executive functions continue to mature during this period. Enhancing executive skills at this stage may produce
cascading benefits across emotional stability, social participation, academic engagement, and psychological
resilience. The substantial effect size observed in this study indicates that executive function training may
serve not only as a therapeutic intervention butalso as a preventive strategy supporting long-term mental health
outcomes.

Practically, the results highlight the importance of integrating executive function training into special education
and rehabilitation programs. Emotional self-regulation is closely linked to independence, adaptive functioning,
and quality of life; therefore, interventions addressing executive control may yield broad developmental
advantages. Educational systems may benefit from incorporating structured cognitive exercises, behavioral
regulation training, and emotionally focused skill development within individualized educational plans.

In conclusion, the present study provides empirical support for executive function training as an effective
intervention for improving emotional self-regulation in adolescents with developmental intellectual disability.
By strengthening cognitive control mechanisms, such interventions may enhance emotional adjustment, reduce
maladaptive behaviors, and promote adaptive functioning. These findings reinforce the view that cognitive and
emotional systems operate as integrated processes and that targeting executive functioning represents a
promising pathway for advancing psychological rehabilitation and developmental outcomes in intellectually
disabled adolescents.
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