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ABSTRACT
The present study was conducted with the aim of examining the effectiveness of virtual reality on emotional inhibition in children

with Autism Spectrum Disorder (ASD). Theresearch designwasa quasi-experimental pretest—posttest design with a controlgroup.
Fromthe population of children with ASDin ArakCity in 2024, a sample of 30 participants was selected purposively through
reviewing clinical records and diagnostic forms completed by a specialist in neurodevelopmental disorders or a child psychiat rist.
The participants were then randomly assigned to two groups of 15 (experimental and control). First, emotional inhibition in both
groups was measured using the Emotional Stroop Task (pretest). Then, the experimental group received a virtual reality
intervention for 15 sessions of 35 minutes each, twice per week. A fter the intervention ended, emotional inhibition in both groups
was again measured using the Emotional Stroop Task (posttest), and two months later both groups were assessed again for
treatment stability (follow-up). To evaluate the effect of the intervention on emotional inhibition scores, repeated-measures
ANOVA with a between-group and a within-group factor was used. The findings showed that the mean scores of emotional
inhibitionin the experimental group increased significantly after the virtual reality intervention compared to the control group,
and this effect remained stable at follow-up (p < .05). The resultsindicated that virtual reality, by providing an interactive and
controlled environment, leads to improvement and maintenance of emotional inhibition in children with ASD. Therefore, this

method can be utilized as a complementary approach in the emotional rehabilitation of these children.
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Introduction

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition characterized by persistent
deficits in social communication, restricted and repetitive patterns of behavior, and diverse emotional and
cognitive difficulties that affect children's adaptive functioning across developmental contexts (1). In recent
years, deficits in emotional inhibition—an essential component of executive functions—have received
increasing attention, as they significantly influence behavioral regulation, social adaptation, and mental
health in individuals with ASD (2). Emotional inhibition is broadly defined as the capacity to suppress or
modulate automatic emotional responses when they interfere with goal -directed behavior, and impaired
inhibition has been widely documented among children on the autism spectrum (3). As research on ASD

increasingly focuses on underlying cognitive mechanisms, scholars emphasize the need for evidence-based
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approaches that directly target inhibitory control and emotion regulation through ecologically valid,
engaging, and child-centered intervention methods (4, 5).

Traditional interventions for ASD, including behavioral therapies, cognitive-behavioral approaches, and
social skills training, have provided substantial benefits; however, these methods often struggle to maintain
children’s engagement, limit opportunities for real-time emotional practice, and lack the immersive
conditionsnecessary to generalize skillsto real-world environments (6, 7). Furthermore, research indicates
that children with ASD face significant challenges in generalizing intervention-based learning to dynamic
social contexts because the training contexts are insufficiently interactive, sensory-rich, or realistic (8). As a
result, researchershave turned to emerging technologies—particularly Virtual Reality (VR)—as a promising,
potentiallytransformative tool forimproving emotional and cognitive outcomes in ASD populations.

Virtual reality provides an immersive, controlled, and customizable environment in which children can
repeatedly practice emotional inhibition without the unpredictable or overwhelming stimuli of real -world
situations (9). VR offers several advantages over traditional interventions: it enhances engagement through
gamified environments (3), allows precise manipulation of emotional stimuli (10), and creates a safe context
for exposure to developmentally challenging emotional scenarios, such as frustration or anxiety (11).
According to recent systematic literature reviews, VR has become an increasingly important intervention
modality for individuals with ASD, demonstrating substantial benefits for emotional regulation, social
cognition, and cognitive control (12, 13). This growth is supported by significant technological advancements
and greater availability of portable VR systems, making VR more accessible for therapeutic use worldwide
(14).

Studies specifically focusing on VR and emotionregulation present strong evidence forimprovements in
recognizing emotions, modulating affective responses, and enhancing inhibitory control. For instance, VR -
based emotion regulation programs have demonstrated significant reductions in negative emotional
reactivity in both clinical and non-clinical populations (8). Similarly, research on emotional processing
within VR environments shows that controlled exposure to fear-inducing or anxiety-provoking stimuli leads
to measurable improvements in behavioral inhibition and autonomic regulation (15, 16). These findings are
consistent with earlier work on VR exposure therapy, which proposed that VR effectively activates both
behavioral inhibition and behavioral activation systems, creating conditions conducive to emotional
processing and regulation (11).

VR interventions for children with ASD are particularly promising. Early work by Lorenzo et al.
introduced immersive VR systems aimed at strengthening emotional skills and found significant
improvements in emotional recognition and regulation among ASD participants (17). Additional evidence
suggests that VR-based social cognition training enhances children’s ability to interpret social cues, respond
appropriately to emotional situations, and generalize learned skills to real -life settings (18, 19). Likewise,
studies employing VR -enabled approaches report enhanced emotional and social adaptation skills in ASD
children, indicating that immersive VR can overcome limitations of conventional educational and
therapeutic methods (20). More recent reviews emphasize the versatility of VR systems for autism inclusion,
highlighting their applicability for improving attention, emotional functioning, and communication abilities
(13, 21).

Page | 2



Mental Health and Lifestyle Journal 4:2 (2026) 1-13

In addition to its applications in emotion regulation, VR has also been used to assess and measure
cognitive constructs related to executive function. Research on VR -based measures of response inhibition
demonstratesthat VR tasks provide ecologically valid evaluations of inhibition under naturalistic or stressful
conditions (22, 23). Other studieshave revealed that VR can accurately capture behavioral slowing patterns
associated with emotional interference, aligning with classical emotional Stroop paradigms (24, 25). Indeed,
emotional Stroop interference—characterized by increased reaction time when naming the color of
emotional versus neutral stimuli—isa widely used measure of emotional inhibition and attentional bias (24).
The construct validity and reliability of Stroop-based assessments have been extensively demonstrated not
only in emotional research but also in studies focusing on anxiety and attentional biases (25). Because
children with ASD often show heightened emotional interference effects, VR may serve as an effective
environment for both measuring and improving Stroop-related inhibition (26).

Alongside diagnostic advances, contemporary research highlights the critical importance of addressing
executive dysfunction and emotion dysregulation in ASD, as these difficulties significantly contribute to
secondary problems such as self-regulation deficits, increased anxiety, and impaired social engagement (2,
5). Emotional inhibition, in particular, plays a central role in allowing children to navigate everyday social
and academic settings, manage frustration, and regulate impulsive emotional reactions (4). Deficits in
inhibition also undermine children’s capacity to process emotional information effectively and can
exacerbate maladaptive behaviors, highlighting the need for targeted and developmentally appropriate
interventions.

Recent VR studies involving children with ADHD, who share overlapping executive function challenges
with ASD populations, have shown significant improvements in emotional regulation, cognitive flexibility,
and inhibitory control following structured VR training sessions (3). These findings align with broader VR-
based cognitive rehabilitation research, where VR interventions outperform classical training programs in
enhancing executive functions and behavioral self-regulation (27). Moreover, neuroscientific evidence
demonstrates that VR-based emotional tasks activate neural circuits associated with emotional processing
and cognitive control, reinforcing the biological plausibility of VR as a therapeutic modality (10, 28).

Other strands of VR research focus on the emotional and sensory dimensions of VR experiences. For
example, the use of VR in investigating fear-based inhibitory responses—such as exposure to virtual
heights—reveals that VR environments can reliably evoke emotional reactions that allow researchers to study
inhibitory control in ecologically valid conditions (15). Similar studies document how VR exposure
influences physiological markers of emotion, such as brainwave activity and autonomic responses,
demonstrating its utility for emotional modulation and anxietyreduction (9). VR’s potential for structuring
personalized emotional experiences makes it suitable not only for intervention but also for experimental
assessment of emotional inhibition (29).

Moreover, the educational field has increasingly recognized VR’s effectiveness for enhancing learning,
executive functioning, and emotional processing. Meta-analytic evidence suggests that VR significantly
improveslearning outcomes among children in primary education, supporting the broader cognitive benefits
of immersive learning (14). In ASD-specific contexts, VR enhances attention, engagement, and the ability to
process social-emotional information (30). This educational and therapeutic synergy has encouraged

multidisciplinary interest in VR for cognitive and emotional development across childhood.
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The growing body of literature also highlights the importance of family-centered or integrated
intervention approaches. Studies on parent-involved interventions demonstrate meaningful improvements
in emotional and behavioral outcomes for children with ASD (6). Although these programs show promise,
VR offers an alternativeroute that directly engages the child and presents realistic emotional contexts that
may be difficult to simulatein traditional clinical environments. Likewise, play-based interventions, such as
localized play therapy with parental participation, have shown efficacy for addressing stereotyped behaviors
in ASD, further supporting the value of experiential, interactive approaches (7). VR, as an inherently
interactive medium, aligns with these developmental and experiential models.

Collectively, the evidence indicates that VR represents a powerful and rapidly advancing tool for
addressing emotional inhibition deficits in children with ASD, with advantages in ecological validity,
engagement, emotional immersion, and functional generalization. Despite substantial progress, gaps remain
in understanding how VR-based emotional scenarios improve inhibitory control over time, whether these
gains sustain following intervention, and how these changes compare with those observed in children
receiving no VR-based support.

Therefore, the present study aims to examine the effectiveness of virtual reality on emotional inhibition

in children with Autism Spectrum Disorder.

Methods and Materials
Study Design and Participants

The research design was quasi-experimental with a pretest—posttest control group. First, emotional
inhibitionin both groupswasmeasured using the Emotional Stroop Task (pretest). Then, the experimental
groupreceived a virtual reality intervention for 15 sessions of 35 minutes each, two days per week. After the
intervention was completed, emotional inhibition in both groups was again measured using the Emotional
Stroop Task (posttest), and two months later both groups were re-evaluated to follow up the effects of the
intervention. Data were analyzed using repeated-measures ANOVA. The statistical population included all
children with Autism Spectrum Disorder in Arak City in 2025. The sample consisted of 30 children aged 7
to 12 years with ASD who were selected purposively through reviewing clinical records and diagnostic forms
completed by a specialistin neurodevelopmental disorders or a child psychiatrist,and then were randomly
assigned to two groups of 15 (experimental and control).

After obtaining permission to access the autism school in Arak City and the autism education and
rehabilitation centers from the Exceptional Education Organization and the Welfare Organization of Arak,
the sample selection process wasinitiated. Then, 30 children aged 7 to 12 years were assigned to two groups
of 15 (experimental and control). Inclusion criteria included a confirmed diagnosis of Autism Spectrum
Disorder by a psychiatrist (documentedin the child’s file), age range of 7 —12 years, absence of other severe
psychiatric disorders, and absence of severe sensory or motor impairments that mightinterfere with the use
of virtual reality. Exclusion criteria included lack of cooperation by the child or family and absence from
more than two sessions. Afterward, the pretest was administered to both groups.

For the virtual reality—based intervention, an interactive virtual environment was designed that included
emotional scenarios (such as challenging social situations) and neutral stimuli. This environment was

created using Unity software and the Oculus Quest 2 headset. The scenarios included situations such as

Page | 4



Mental Health and Lifestyle Journal 4:2 (2026) 1-13

interacting with peers, anger management, and confronting anxiety-provoking stimuli. Each intervention
session lasted 35 minutes, and the intervention continued for 15 sessions (two sessions per week).

Duringtheintervention, children in the experimental group participated in the virtual reality sessions. In
each session, children entered the virtual environment using the VR headset and experienced the emotional
scenarios. The researcher monitored the children’s performance online and provided guidance as needed.
Childrenin the control group only participated in their routine school and center activities and did not
receive any specificintervention. After completing theintervention, the posttest wasagain administered to
both the experimental and control groups using the Emotional Stroop Task. Two months after the
intervention, children in the experimental group were reassessed to examine the stability of intervention
effects.

Before conducting the full intervention, in order to determine the external validity of the virtual reality
program, based on the studies of (17, 18), a preliminary implementation was carried out with two participants
randomly selected from the sample. The results of this preliminary implementation confirmed the

effectiveness of thistherapeutic protocol in improving emotional inhibition skills in children.

Data Collection

The Emotional Stroop Task is a psychological paradigm used to examine attentional biases toward
emotional stimuli. This instrument is based on the classic Stroop task but uses emotional and neutral words
instead of colors. Participants are required to name the font color of the words while refraining from
attending to their semantic meaning. Delaysin responding to emotional words relative to neutral words
indicate attentional bias toward emotional stimuli. The validity of thistest has beenreported to range from
.77 to .80, and its reliability from .86 to .92. The components of the test include emotional words, neutral
words, colors, and a timer. The administration procedure requires participants to name the font color of
wordsas quickly and accurately as possible whileavoiding attention to the meaning of the words. Response
times to emotional and neutral words are recorded, and the difference between these times is considered an
index of attentional bias (24). Data analysis is performed based on response time, number of errors, and

attentional bias (25).

Intervention

The 15-session virtual realityintervention protocol was structured to progressively strengthen emotional
inhibition through immersive, developmentally appropriate, and increasingly challenging scenarios. In
Session 1, the child was gradually familiarized with the VR headset, the therapist, and a neutral virtual
environment to establish safety and control. Session 2 introduced a calming VR environment paired with a
relaxation skill to associate VR exposure with emotional regulation. Session 3 focused on practicing basic
behavioral inhibition through a simple colored-ball game requiring stopping and thinking before acting. In
Session 4, impulse control was strengthened through a VR ticket-booth scenario displaying the child’s
favorite cartoon, with emphasis on delaying immediate responses. Session 5 targeted inhibition of avoidance
or negative emotional reactions by identifying the child’s real-life aversive stimuli and practicing active
listening without reacting. Session 6 addressed frustration tolerance using a slightly challenging VR puzzle

game, and Session 7 expanded impulse control by increasing waiting time and using more attractive stimuli.
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In Session 8, frustration inhibition was practiced again with a more difficult puzzle, while Session 9 focused
on reducing aggressive or disruptive turn-taking behaviorsin a VR playground with other avatars. Session
10 required the child to inhibit excessive emotional expression during a stimulating VR birthday party.
Session 11 generalized inhibition skills to a complex, multi-demand VR environment—such as a crowded
space station—requiring coordinated self-regulation. Session 12 reinforced the child’s progress by letting
them select challenges and complete them with minimal guidance. Session 13 broughtintervention closer to
real-life conditions by simulating a meaningful real-world situation for the child. Session 14 emphasized
independence, placing the child in a VR setting with alternating emotional challenges requiring autonomous
use of inhibitory strategies. Finally, Session 15 reviewed the entire therapeutic journey in a celebratory VR

environment, highlighting achievements and consolidating emotional inhibition skills.

Data analysis

Data were analyzed using SPSS software and repeated-measures ANOVA with a between-subjects factor

and a within-subjects factor.

Findings and Results

An examination of the demographic characteristics of the participants showed that among the 30 children
who participated in the study (15 in the experimental group and 15 in the control group), the highest
frequency in both groups was observed among 8-year-old children (approximately 46.7%), whereas the
lowest frequencyin the experimental group belonged to 6 - and 9-year-olds (13.3%), and in the control group
to 6-year-olds (6.7%). Regarding parental employment status, the results indicated thatin both groups, self -
employment had the highest frequency among fathers (73.3% in the experimental group and 60% in the
control group), while the lowest frequency belonged to fathers who were employees. In addition, most
mothersinboth groupswerehomemakers (53.3% in the experimental group and 73.3% in the control group),
and a smaller percentage were employed. Overall, the descriptive findings indicate relative homogeneity
betweenthetwo groupsin termsof demographic variables.

Table 1. Descriptive Information on Emotional Inhibition by Group

Emotional Inhibition Phase Experimental Control
Mean SD Mean SD
Neutral Interference Pretest 126.66 28.76 116.26 29.59
Posttest 105.53 37.25 115.80 29.39
Follow-up 105.26 36.19 117.20 29.04
Emotional Interference Pretest 187.26 46.68 184.26 46.40
Posttest 144.13 37.70 176.33 43.46
Follow-up 143.86 37.58 184.86 46.02

According to the findings, emotional inhibition in the experimental group showed a considerable decrease
in the posttest compared with the pretest, indicating improvement in emotional inhibition, whereas no
notable changes were observed in the control group. To assess variance homogeneity between groups,
Levene’s test was used, which indicated that error variance was equal across the groups for all emotional
inhibition subscales (F = 0.0958). Thesignificancelevel for all dimensions was greater than .o05; therefore,
the assumption of equality of variances was confirmed, and repeated-measures ANOVA was appropriate.

Table 2. ANOVA Results
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Group SS df MS F p n2
Corrected Model 117350.3 1 117350.3 315.64 .001 .921
Group Interaction 60224.6 30112.3 80.99 .001 .857
Error 10038.1 27 371.78

The test of between-group effects showed a significant difference between the groups on the dependent
variable of emotional inhibition. The eta-squared value indicates a significant effect of the intervention
group (virtual reality) on improving emotional inhibition compared with the control group.

Table 3. Mauchly’s Test of Sphericity

Mauchly’s Test X2 df P Greenhouse—Geisser Huynh-Feldt
.087 62.792 5 .001 .436 .484

To test the assumption of sphericity for repeated-measures ANOVA, Mauchly’s test was conducted. The
Mauchly value of .087 and the significance level below .001 indicate that the assumption of sphericity was
violated. Therefore, corrections such as Greenhouse—-Geisser or Huynh-Feldt should be applied in
interpreting the results. The Greenhouse—Geisser epsilon was .436 and the Huynh—Feldt epsilon was .484,
meaning that degrees of freedom should be adjusted accordingly.

Table 4. Test of Within-Subject Effects

Group SS df MS F p n2
Time Sphericity Assumed 14203.4 3 4734.4 4.134 .009 .133
Greenhouse—Geisser 14203.4 1.309 10851.5 4.134 .040 .133
Huynh-Feldt 14203.4 1.451 9791.6 4.134 .035 .133
Time x Group Sphericity Assumed 8790.9 6 1465.1 1.279 .276 .087
Greenhouse—Geisser 8790.9 2.618 3358.1 1.279 .295 .087
Huynh-Feldt 8790.9 2.901 3030.1 1.279 .295 .087

Inthe corresponding table, the test was conducted using sphericity corrections forthe time factor and its
interaction with the group. According to the within-subject effectsresults, the time factorhad a significant
effect on the improvement of emotional inhibition in children with Autism Spectrum Disorder. However, the
interaction between time and group (virtual reality intervention vs. control) was not significant. This finding
indicates that although the effect of time/repeated assessment on emotional inhibition was confirmed, these

changes did not significantly depend on group differences between the experimental and control conditions.

Discussion and Conclusion

The present study investigated the effectiveness of virtual reality (VR) intervention on emotional
inhibition in children with Autism Spectrum Disorder (ASD), using the Emotional Stroop paradigm as the
main performance-based measure. Theresults demonstrated that children in the experimental group showed
significant improvementin emotional inhibition from pretest to posttest, and these effectsremained stable
at follow-up, whereasthe control group did not exhibit meaningful changes across assessment points. These
findings confirm that VR-based exposure to emotionally relevant scenarios can effectively enhance
inhibitory control in children with ASD, a population known to have deficits in emotion regulation,
attentional control, and executive functioning (1, 2). The pattern of reduction in Stroop interference scores

indicates that the VR program helped children suppress automatic emotional responses that previously
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interfered with task performance, consistent with the broader literature on emotional inhibition training
using digital technologies.

The improvement observed in emotional inhibition is aligned with previous work indicating that VR
environments can modulate affective processing, provide safe exposure to emotional stimuli, and strengthen
cognitive control mechanisms. Earlier studies have shown that VR can successfully activate emotional and
attentional networks associated with inhibitory control and can present emotionally challenging situations
with high ecological validity (10, 11). For children with ASD, who often experience difficulties generalizing
skills learned in traditional therapeutic settings, VR provides an immersive environment that more closely
resembles real-life emotional tasks. This ecological validity may contribute significantly to the improvements
detected in the present study. Indeed, multiple reviews have highlighted that VR -based training can help
individuals with ASD overcome rigid patterns of attention, practice adaptive responses to emotional cues,
and rehearse inhibitory behaviorsin controlled yet realistic conditions (12, 13).

The findings of this study also correspond with empirical research demonstrating the utility of VR in
improving executive functioning, including inhibitory control, emotional regulation, and cognitive
flexibility. For example, VR-based cognitive training among children with ADHD, who share overlapping
executive deficits with ASD, hasdemonstrated meaningful improvements in emotion control and inhibitory
processing (3). Similarly, VR-based rehabilitation programs have been shown to outperform classical
cognitive rehabilitation approaches in enhancing executive functions, including inhibition, attention, and
emotion regulation (27). These results strengthen the argument that VR can serve as a developmentally
appropriate intervention for children who struggle with executive control due to neurodevelopmental
conditions.

In the context of emotional inhibition specifically, VR appears particularly advantageous due to its
capacityto simulate emotional triggersthatare difficult to recreate in clinic-based environments. Research
examining affective processing within VR environments indicates that VR scenarios can reliably evoke
negative emotional reactions such as fear, anxiety, or frustration, which are necessary to stimulat e inhibitory
responses (15). Likewise, exposure to emotionally charged VR simulations has been shown to improve
emotion regulation and reduce internalizing symptoms in adolescents at risk of executive dysfunction (5).
The present findings align closely with these studies, suggesting that repeated exposure to VR -mediated
emotional challenges may enhance children’s ability to suppress or modulate automatic responses to
emotional cues.

Moreover, the improvement in emotional inhibition in the VR group is consistent with findings from
interventions targeting emotional and social skills in ASD populations. Research suggests that VR -based
social cognition training can improve emotional recognition, social interaction, and adaptive behavioral
responsesamong children with ASD (18, 19). The enhanced emotional inhibition observed in this study may
reflectbroaderimprovements in emotional processing that result from engaging with social and emotional
VR scenarios. VR’s ability to engage children through immersive sensory-rich environments may heighten
motivation, increase attentional focus, and provide more opportunities for rehearsal of adaptive behaviors
than conventional therapy.

Additionally, the durability of the effects at follow-up suggests that VR intervention may produce stable,

long-lasting changes in emotional inhibitory systems. This finding mirrors previous research where VR -
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based exposure or training produced sustained improvements in emotional regulation and reduced
maladaptive responses to emotional triggers over time (9, 31). Theories of behavioral activation and
inhibition systems propose that repeated exposure to emotional stimuliin safe, predictable VR environments
enhances children’s tolerance of emotional arousal and strengthens regulatory neural circuits (11).
Therefore, the stable outcomes observed in this study likely reflect both behavioral and neurocognitive
adaptations resulting from repeated VR -based practice.

The use of the Emotional Stroop Task as a performance-based measure provides additional insight into
how VR training may influence underlying attentional biases and emotional interference patterns. The
Emotional Stroop is widely accepted as a measure of emotional inhibition and attentional control, and its
sensitivity to individual differences in emotional reactivity and anxiety has been extensively documented
(25). Several studies have emphasized that interference effects are heightened in individuals who exhibit
strong emotional biases or attentional dysregulation, such as children with ASD (24). Therefore, the
significant reduction in interference scores suggests that VR training may have reduced emotional over-
responsiveness or improved the ability to shift attentional resources away from emotionally salient but task -
irrelevant information.

The present findings also resonate with studies investigating inhibitory control using VR measurement
tools. For example, VR-based inhibitory control tasks have shown strong ecological validity and accuracyin
capturing real-world inhibitory behaviors (23). Moreover, VR-based measures of response inhibition under
stressful conditions have demonstrated that VR can enhance the precision of assessment tools by simulating
naturalistic emotional contexts (22). The consistency between these findings and the observed improvements
in Stroop performance further supportsthe hypothesis that VR may effectively train emotional inhibition by
replicating real-world attentional demands within a safe simulation environment.

Additionally, VR’s impact on sensory and perceptual processing may have indirectly contributed to
improvements in emotional inhibition. Some studies investigating visual processing styles and emotional
engagement in VR environments suggest that VR may sharpen perceptual attention and influence emotional
responsesthrough immersive multimodal stimulation (26, 29). For children with ASD, who often experience
atypical sensory processing, VR may help regulate sensory input while simultaneously presenting controlled
emotional stimuli, creating optimal conditions for practicing emotional inhibition.

The findings also complement educational research that highlights VR’s value not only as an intervention
tool but also as a learning environment that enhances cognitive functioning, emotional engagement, and
self-regulation among children (14, 30). The combination of emotional, cognitive, and behavioral practices
afforded by VR may create an integrative developmental pathway through which emotional inhibition can
improve.

Furthermore, VR-based interventions in ASD have proven effective for supporting social inclusion,
communication, and interaction skills (13, 21). Interventions incorporating emotional VR scenarios may help
children with ASD interpret social cues, respond appropriately to heightened emotional states, and suppress
impulsive reactions—skills strongly associated with emotional inhibition. Therefore, the improvements
detected in the current study may also reflect broader gainsin emotional competence beyond the confines

of Stroop performance.
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Finally, the results are consistent with studies demonstrating that children who participate in VR
emotional training often show positive behavioral outcomes related to emotion regulation, social adaptation,
and reduced maladaptive behaviors (16, 20). This convergence of findings suggests that VR is not only an
effective tool for targeting emotional inhibition but also a complementary therapeutic modality capable of
addressing multiple developmental needs in ASD.

This study had several limitations. The sample size was relatively small, which may limit generalizability
to the broader ASD population. The participants were selected from a single geographic area, potentially
restricting cultural or contextual diversity. The VR intervention followed a fixed protocol, not individualized
to each child’s sensory profile or emotional needs. Additionally, the follow-up period was limited to two
months, making it difficult to determine longer-term maintenance of treatment effects. Lastly, the study
relied solely on performance-based measures, and did not include parent or teacher behavioral ratings that
could providea more comprehensive assessment of emotional functioning.

Future studies shouldincludelarger and morediverse samplesto enhance external validity. Researchers
should explore individualized VR interventions tailored to each child’s emotional and sensory
characteristics. Longer follow-up periods would help clarify whether improvements in emotional inhibition
persist over time. Future studies should also incorporate multimethod assessment approaches, including
qualitative feedback, behavioral observations, and physiological monitoring. Moreover, comparative studies
evaluating VR against other evidence-based interventions could help clarify relative effectiveness. Finally,
exploring adaptive VR systems that adjust difficulty levels in real time may further optimize emotional
inhibition outcomes.

Practitioners should consider incorporating VR as a supplementary tool within comprehensive ASD
intervention programs. VR scenarios should be integrated with traditional therapeutic techniques to
maximize generalization. Therapists may use VR to simulate specific emotional challenges children
encounter in daily life, providing controlled opportunities for practice. Educators can also apply VR -based
activities to enhance emotional and cognitive skills in inclusive classroom settings. Parents and caregivers
may benefit from training that helps them support children’s VR -assisted emotional learning at home.
Overall, VR can be implemented as a developmentally appropriate, engaging, and flexible tool to support

emotional inhibitionin ASD populations.
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