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ABSTRACT

Children with autism have low levels of cognitive function. Since physical
activity has positive effects on cognition and well-being, the aim of the present
study was to investigate the effect of intervention based on open and closed motor
skills on the sustained and selective attention of high-functioning autistic children
in a study with a one-month follow-up. For this purpose, 45 children with high-
functioning autism, aged 8 to 10 years, were selected from Tehran and, after
completing a pre-test (continuous performance test and Stroop word color test),
were randomly classified into three open, closed motor skills intervention and
control groups. Experimental groups performed the desired training program for
12 sessions and 60 minutes each session, during which the control group
performed their daily activities. Finally, after the last post-test training session and
24 hours after the post-test, a note was made, and the results were recorded. The
results of the combined analysis of variance test showed that the effect of open
and closed skills training on stable (p=0.001) and selective (p=0.001) attention of
participants was significant. In addition, in pairwise comparison, the results
showed that in the follow-up (p=0.001) and post-test (p=0.001), the performance
of the open skills training group was significantly higher than the closed and
control skills training group. According to the findings, it seems that the use of
open and closed motor skills training can be a useful intervention for the attention
processes of children with autism spectrum disorders.
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Extended Abstract

Introduction

Autism spectrum disorder (ASD) results from structural and functional
abnormalities in various brain regions and is characterized by
difficulties in social interaction, stereotyped behaviors, language
delays, and cognitive deficits (Qureshi et al., 2021). Its prevalence is
steadily increasing, with global statistics showing that one in every 59

births is affected by autism (Hyman, Levy, & Myers, 2020).

The complexity of ASD challenges has driven researchers across
disciplines to seek effective treatments and interventions (Case & Yun,
2019). Although several therapeutic approaches in medical, psychiatric,
and behavioral fields have demonstrated beneficial effects (Demetriou
et al., 2019), an ideal and comprehensive treatment that fully meets

these children’s needs is still lacking.

Behavioral, communicative, and pharmacological interventions
each have limitations such as high cost, poor skill generalization, and
side effects (Smith, 2011; Kasari, Freeman & Paparella, 2006;
Gainzadeh, Targma, & Jeffrey, 2015). Since these approaches often
overlook motor and sensory-motor development, motor-based
interventions—particularly open skills (flexibility) and closed skills
(accuracy and control)—are crucial (Magill, 2017; Schmidt & Lee,
2011). Such interventions can enhance sensory regulation, motor
coordination, and social interaction, serving as vital components of

comprehensive rehabilitation programs.

Attention, as a foundation of cognitive functioning, plays an
essential role in learning and everyday interaction for children with
ASD. Physical exercise helps maintain cognitive levels, promoting
brain maturation and improving attention. Since cognitive impairments
often lead to social withdrawal (Volkmar et al., 2014), designing
tailored motor programs is of great significance. Therefore, the present
study aims to examine the effect of open- and closed-skill motor
interventions on sustained and selective attention among high-
functioning children with autism.

Research Question

For high-functioning children with autism, difficulties in sustained and
selective attention can significantly affect their learning, social
interactions, and ability to complete everyday tasks. In addition, motor-
based interventions—particularly open- and closed-skill training—may
offer a promising opportunity to strengthen cognitive processing and
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sensory regulation in these children. Accordingly, the main research
question is: What is the effect of an intervention based on open- and
closed-skill motor training on sustained and selective attention in high-
functioning children with autism?

Literature Review

The integration of open and closed motor skills can empower children
with autism to achieve greater success in their daily activities, foster
better social interactions, and enhance their overall quality of life. This
approach, by creating opportunities to practice focus and sensory
control, holds the potential to strengthen cognitive aspects and attention
in children with autism. Numerous studies have confirmed the
effectiveness of programs based on open and closed motor skills in

improving cognitive function:

Loprinzi, Loenneke & Storm (2021) found that open and closed
motor skills have positive effects on the cognitive performance of
young adults aged 18 to 25. In their study, Aida (2020) reported a
positive impact of open and closed skills on various types of attention

in adolescent gymnasts and fencers.

Feng, Zhang, Jin, & Shi (2023), in a meta-analysis, confirmed a
significant effect of interventions based on open and closed motor skills
on the executive functions of typically developing children. In
summary, evidence suggests that interventions based on open and
closed motor skills hold significant potential for improving the lives of
children with autism by strengthening cognitive function and attention.
Various studies have confirmed these positive effects across different
age groups and sports.

Methodology

This research is quasi-experimental in terms of data collection method
and applied in purpose, executed in the field. The research design
includes a pre-test, post-test, and follow-up phase with a control group.
The statistical population consisted of high-functioning children with
autism spectrum disorder, aged 8 to 10 years, who sought treatment at
clinics in Tehran in 2021. To select the sample, the Autism Diagnostic
Interview-Revised (ADI-R) questionnaire was completed for children
with autism, and ultimately, 45 children were chosen as the research

sample.
The research procedure involved administering a pre-test to all

participants, asking them to engage in sustained and selective attention
tests. The Continuous Performance Test (CPT) was used to assess

https://jpe.atu.ac.ir/
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sustained attention, and the Stroop Color-Word Test was employed for
selective attention. After the pre-test, participants were randomly
divided into three groups of 15: an open-skills training group, a closed-
skills training group, and a control group. The experimental groups
underwent their respective training programs for 8 weeks, with two 60-
minute sessions per week. Each session included 10 minutes of general
warm-up, 40 minutes of open and closed skill training, and 10 minutes
of cool-down. Finally, following the last training session, a post-test
was administered. One month after the post-test, a follow-up test was
conducted, and the results were recorded. For data analysis across
different stages and groups, multivariate analysis of variance
(MANOVA), repeated measures ANOVA, one-way ANOVA, and the
Bonferroni post-hoc test were used. Error rates for all variables were
examined at an alpha level of 0.05 with% 95 confidence. All statistical
operations were analyzed using SPSS version 24.

Results

In the assessment of sustained attention, the results of the repeated
measures ANOVA indicated that the main effects of stages, group, and
their interaction were significant. Therefore, a within-subjects ANOVA
was conducted on the factor of stages to determine the impact of
different experimental conditions (open skills training, closed skills
training, and control) on sustained attention scores. The results showed
that in the open skills intervention condition (n? = 0.236, P=0.024, F =
4.501) and the closed skills condition (n? =0.293, P=0.011, F=5.257),
there were significant differences between the measurement stages. To
analyze the differences, the Bonferroni post-hoc test was used. The
results indicated that the open and closed skills intervention groups
performed better in the post-test (P= 0.001) and follow-up (P= 0.001)

compared to the pre-test.

In the assessment of selective attention, the results indicated that the
main effects of stages, group, and their interaction were significant.
Therefore, a within-subjects ANOVA was conducted on the factor of
stages to determine the effect of different experimental conditions
(open skills training, closed skills training, and control) on selective
attention scores. The results showed that in the open skills intervention
condition (n? =0.223, P= 0.018, F= 4.083) and the closed skills
condition (n? =0.281, P= 0.010, F= 4.576), there were significant
differences between the measurement stages. To analyze the
differences, the Bonferroni post-hoc test was also utilized. The results
indicated that the open and closed skills intervention groups performed
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better in the post-test (P =0.001) and follow-up (P=0.001) compared to
the pre-test.

Discussion

The results of the present study showed that the main effect of training
open and closed skills was significant on participants’ sustained
attention. The experimental groups (engaging in open and closed motor
skills training) demonstrated better performance in the post-test and
follow-up phases compared to the control group. These findings are
consistent with the results of Aida (2020), Bahmani et al (2018) and
Torabi et al (2015). In explaining the possible reasons for these results,
it can be suggested that practicing motor skills, especially open and
closed skills, likely improves the functioning of neural networks related
to attention and executive control in the brain—such as the prefrontal
cortex and cerebellum (Feng et al., 2023). This improvement can help
increase the ability of children with autism to focus and maintain
attention over time.

Conclusion

In general, the beneficial effects of physical activity and exercise on
physical health have been well-documented across all age groups.
Exercise training programs can enhance children’s executive functions.
Motor exercises facilitate neuroplasticity, the formation of new
synaptic structures, improved cognitive health, enhanced information
processing, increased neurotransmitter efficiency, and improved
cognitive function. It is likely that these factors, or a combination
thereof, contribute to the improved sustained and selective attention in
high-functioning children with autism after participating in the open
and closed motor skills training program. Therefore, based on the
research findings, it can be concluded that open and closed motor skills
interventions have a significant impact on the sustained and selective
attention of high-functioning children with autism.

https://jpe.atu.ac.ir/
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