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The Effectiveness of Play Therapy on Working Memory and Symptom Reduction
in Children with Attention Deficit Hyperactivity Disorder
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Abstract
This study aimed to examine the effectiveness of play therapy (PT) in improving HEALTH PSYCHOLOGY wo

BEHAVIORAL DISORDERS

working memoryand reducing symptoms of Attention Deficit Hyperactivity Disorder
(ADHD) among children aged 7-12 years. A quasi-experimental pretest—posttest

design with a control group was employed. The statistical population consisted of
children aged 7-12 years diagnosed with ADHD who attended clinical centers in 3
Shiraz in 2024. Thirty participants were selected using convenience sampling and :"V(.'
randomly assigned to experimental and control groups (15 each). The experimental
group received eight 45-minute sessions of PT focused on enhancing cognitive
control and self-regulation, while the control group received no intervention. Data
were collected using the N-back Test for working memory and the Swanson, Nolan,
and Pelham Questionnaire (SNAP-1V) for ADHD symptoms. Data analysis was

Mojtaba Shaban!, Zahra Azari'*
performed using multivariate analysis of covariance (MANCOVA). Results revealed
o . . . 1. Department of Psychology, Shi. C., Islamic Azad

a significant difference between groups in posttest scores after controlling for pretest  university, Shiraz, Iran
effects. For working memory, the F value was 5.71 with p = 0.025, indicating

. . . . *Corresponding Author’s Email:
significant improvement in the experimental group. For ADHD symptoms, the F 7 . ari@iaushiraz.ac.ir
value was 9.26 with p = 0.006, showing a significant reduction in symptom severity.  iow o cite: Shaban, M., & Azari1, Z. (2025). The

. . . Effectiveness of Play Therapy on Working M emory
Effect sizes (n? = 0.192 and 1? = 0.279) suggested moderate to strong intervention  and Symptom Reduction in Children with Attention

effects. The findings confirm that cognitive-behavioral play therapy significantly aDneé'égh:\yugfﬁ%%wefsmaﬁr)Teﬂth Poyeholosy
enhances working memory and reduces ADHD symptoms in children. Through
structured, interactive, and engaging cognitive activities, PT strengthens executive
functioning and self-regulation, making it a practical and effective non-
pharmacological intervention for improving cognitive and behavioral outcomes in

childrenwith ADHD.

Keywords: Attention Deficit Hyperactivity Disorder (ADHD); play therapy;
Working memory; Executive functions; Children
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EXTENDED ABSTRACT

Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common neurodevelopmental disorders
in childhood, characterized by a persistent pattern of inattention, impulsivity, and hyperactivity that impairs
academic, social, and emotional functioning (Amaechi-Udogu & Ekeh, 2024). Children with ADHD
experience significant challenges in maintaining focus, organizing tasks, and regulating emotions, often
leading to difficulties in school performance, interpersonal relationships, and self-control (Zeynali et al.,
2021). Traditional treatments for ADHD have focused primarily on pharmacological interventions; however,
recent research highlights the need for integrative psychological approaches that enhance cognitive and
executive functioning through non-pharmacological strategies (Aminian & Asli Azad, 2024; Norouzi et al.,
2024).

Among these strategies, cognitive-behavioral play therapy (CBPT) has gained prominence as an effective and
developmentally appropriate intervention for children. CBPT merges the theoretical principles of cognitive-
behavioral therapy with structured play activities, enabling children to learn self-regulation, attention control,
and emotional coping through experiential engagement (Taghizadeh Hir et al., 2023). Play, as the natural
medium of childhood communication and learning, allows children to externalize thoughts, experiment with
new behaviors, and internalize adaptive cognitive patterns without direct instruction (Pirabasi & Safarzadeh,
2018). In this context, play therapy offers a non-threatening and engaging platform for cognitive modification
and behavioral correction.

Working memory, a critical component of executive function, plays a central role in maintaining attention,
organizing information, and guiding goal-directed behavior. Deficits in working memory are among the core
cognitive dysfunctions in ADHD, leading to distractibility, task-switching errors, and failure in sustained
mental effort (Azizi et al., 2020). Enhancing working memory through structured interventions is therefore
essential to improving academic and social functioning. Studies indicate that CBPT, by incorporating memory -
based games, attention drills, and behavioral reinforcement, can strengthen the neural pathways associated
with cognitive control and attentional regulation (Fattahi Andebil et al., 2018; Wong et al., 2022).

Previous research has provided empirical support for the efficacy of play-based interventions in children with
ADHD. Norouzi et al. (2024) found that CBPT significantly improved working memory, inhibitory control,
and cognitive flexibility in students with social anxiety disorder, suggesting its broad applicability in cognitive
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rehabilitation (Norouzi et al., 2024). Similarly, Aminian and Asli Azad (2024) demonstrated that CBPT
enhanced executive functions and social competence in female students exhibiting ADHD symptoms
(Aminian & Asli Azad, 2024). Other studies have confirmed reductions in ADHD-related behavioral
symptoms following play therapy interventions (Amiri Morchgani & Lahrabi, 2020; Feizollahi et al., 2020;
Hossin Khanzade et al., 2019).

In international literature, similar patterns are observed. Amaechi-Udogu and Ekeh (2024) reported that
structured play therapy significantly improved academic engagement and attention span in ADHD pupils in
Nigeria (Amaechi-Udogu & Ekeh, 2024). Wong et al. (2023) confirmed that child-centered play therapy
enhanced executive functioning and self-regulatory skills in children with ADHD (Wong et al., 2023).
Moreover, Sakhaei (2023) showed that play therapy interventions fostered self-regulation and delayed
gratification, two vital skills compromised in ADHD (Sakhaei, 2023).

Despite these advances, there remains a gap in applying CBPT within the Iranian educational and therapeutic
context, particularly concerning its impact on working memory enhancement and symptom reduction among
clinically diagnosed ADHD children. This study thus aims to evaluate the effectiveness of cognitive-behavioral
play therapy in improving working memory and reducing ADHD symptoms in children aged 7-12 years in
Shiraz, Iran. The study contributes to the growing evidence base on integrative, culturally adaptive
interventions for ADHD and provides practical implications for therapists and educators seeking non-
pharmacological treatment strategies (Mohammadzadeh & Tamari, 2023; Roghani et al., 2022).

Methods and Materials

This study employed a quasi-experimental pretest—posttest design with a control group. The statistical
population included all children aged 7-12 years who were referred to therapeutic centers in Shiraz in 2024
and had been diagnosed with ADHD by a psychiatrist. Using convenience sampling, 30 children meeting
inclusion criteria—confirmed ADHD diagnosis, normal 1Q, parental consent, absence of other psychological
treatments, and nonuse of stimulant medication—were selected and randomly assigned to experimental and
control groups (15 per group).

The experimental group received cognitive-behavioral play therapy over eight structured sessions, each lasting
45 minutes and held twice weekly. The intervention combined cognitive exercises, attention games, and
behavioral control activities focusing on working memory enhancement and impulsivity reduction. The control
group did not receive any intervention during this period.

Data were collected using two standardized tools. The N-back Test measured working memory performance
through visual-spatial and auditory sequences, recording both reaction time and accuracy. The Swanson,
Nolan, and Pelham (SNAP-IV) questionnaire assessed ADHD symptoms based on 18 items rated by parents.
Both instruments had established reliability and validity for Iranian samples.

Data analysis was conducted using SPSS version 26. Descriptive statistics (mean, standard deviation) were
computed for all variables, followed by inferential statistics using multivariate analysis of covariance
(MANCOVA) to assess posttest differences between groups while controlling for pretest scores. Significance
was set at p < 0.05.

Findings

Descriptive results showed that in the working memory variable, the experimental group’s mean score
decreased from 9.46 in the pretest to 6.53 in the posttest (lower scores indicating better performance), while
the control group’s scores decreased from 8.20 to 7.04. Regarding ADHD symptoms, the experimental group’s
mean decreased from 18.46 in the pretest to 14.86 in the posttest, whereas the control group showed only a
slight reduction from 17.53 to 16.95.

Before conducting MANCOVA, assumptions of normality, homogeneity of variances, and homogeneity of
regression slopes were tested and confirmed. The Kolmogorov—Smirnov test indicated normal distribution of
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variables (p > 0.05), and Levene’s test confirmed homogeneity of variances (p > 0.05). The interaction effect
between covariates and independent variables was non-significant, validating the assumption of equal
regression slopes.

The results of univariate ANCOVA revealed a significant group effect on both dependent variables. For
working memory, F(1, 27) =5.71, p = 0.025, n* = 0.192, and statistical power = 0.631, indicating that 19.2%
of the variance in working memory improvement was attributable to the play therapy intervention. For ADHD
symptoms, F(1, 27) =9.26, p = 0.006, n?> = 0.279, and power = 0.832, showing that 27.9% of the variance in
symptom reduction was due to the intervention.

These findings demonstrate that cognitive-behavioral play therapy produced significant improvements in
working memory performance and substantial reductions in ADHD symptoms compared to the control group.
Discussion and Conclusion

The results of this study provide strong evidence supporting the efficacy of cognitive-behavioral play therapy
in enhancing working memory and reducing behavioral symptoms in children with ADHD. The observed
improvements suggest that structured play activities focusing on cognitive and behavioral control can
effectively strengthen executive functions that are typically impaired in ADHD. Through repetitive, engaging,
and goal-oriented games, children were able to practice attention control, memory updating, and inhibition in
a playful context that reduced anxiety and resistance toward learning.

The findings align with cognitive neuroscience theories emphasizing the plasticity of the prefrontal cortex
during childhood. Repeated exposure to tasks involving working memory and impulse control likely stimulates
neural circuits responsible for sustained attention and executive regulation. The combination of behavioral
reinforcement and cognitive rehearsal embedded in the play sessions may have facilitated both the encoding
and retrieval processes essential for working memory functioning. Moreover, the group format of therapy
offered opportunities for peer interaction, promoting social reinforcement and self-monitoring behaviors,
which are crucial for behavioral regulation.

This study also underscores the multidimensional benefits of play therapy. Beyond cognitive gains, children
demonstrated noticeable reductions in hyperactivity and impulsive behaviors, as reflected in posttest symptom
scores. The therapeutic play environment encouraged emotional expression, frustration tolerance, and delayed
gratification—skills that are often underdeveloped in ADHD populations. As children learned to follow
structured rules within games, they gradually generalized self-regulation to other contexts, such as classroom
behavior and home routines.

The implications of these results are significant for both clinicians and educators. Cognitive-behavioral play
therapy represents an effective, developmentally appropriate, and culturally adaptable intervention for children
with ADHD. It provides an alternative or complementary approach to medication by targeting the cognitive
underpinnings of attentional and behavioral control. Furthermore, the therapy’s engaging nature makes it
particularly suitable for school-based implementation, where motivational challenges often impede traditional
behavioral training programs.

Nevertheless, the study’s findings must be interpreted cautiously due to certain limitations. The relatively small
sample size and the short intervention period limit the generalizability of results. Future longitudinal studies
with larger samples and follow-up assessments are needed to examine the durability of treatment effects.
Additionally, incorporating neuroimaging or psychophysiological measures could provide objective evidence
of changes in brain activity associated with cognitive-behavioral play therapy.

In conclusion, the present research confirms that cognitive-behavioral play therapy effectively improves
working memory and reduces ADHD symptoms in children aged 7-12 years. By integrating cognitive
challenges with play-based behavioral reinforcement, this intervention fosters both cognitive development and
behavioral regulation. The results highlight the potential of play as a therapeutic and educational tool capable
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of transforming the management of ADHD. Integrating structured play therapy programs into clinical and
educational settings may enhance children’s self-control, academic achievement, and emotional well-being,
paving the way for more comprehensive, child-centered approaches to intervention.
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