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ARTICLE INFO ABSTRACT

This study aimed to evaluate the efficacy of two intervention methods based on
education with music software and visual communication, in addressing stereotyped
movements and hand-eye coordination in autistic children in Amol city. Applied
research and quantitative data collection method (semi-experimental) were
implemented with a pre-test-post-test and follow-up design. The research population
was comprised of all minors diagnosed with autism disorder at the Khurshid Autism
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Revised: 13 Jun 2023 Center in Amol city in 2022. Randomly divided into three groups (2 experimental
Acceptea: 24 Jun 2023 groups and 1 control group), the sample size was selected from 45 volunteers (24
Published: 01 Jul 2025 males and 21 girls). The autism diagnostic questionnaire (GARS) and the motor-

visual test (DTVP) were implemented. The video communication method (PECS)
was implemented in six sessions, each lasting 30 minutes, and music software
training was conducted in ten sessions. The data were subjected to multivariate

Keywords: covariance analysis and the LSD post hoc test using the spss24 software. The results
Autistic Children, Hand-Eye indicated a distinction between the experimental groups and the control group.
Coordination, Picture Exchange Treatment intervention programs demonstrated a positive outcome (P<0.05). The
Communication System (PECS), therapeutic interventions in the experimental groups remained stable after one month,
Stereotyped Movements, Training as indicated by the results of the follow-up test. Music software training was
with Music Software. demonstrated to be effective in enhancing the hand-eye coordination and stereotyped

movements of autistic children. Consequently, its application in autistic individuals
was justified.
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Software and Visual Communication on Stereotyped Movements and Hand-Eye Coordination in
Children with Autism

Extended Abstract
Aim
Educating Children with Autism Spectrum Disorder (ASD), whether academically or socially, is
considered one of the most challenging teaching methods. ASD is a powerful neurological disorder that can
cause repetitive behaviors, communication difficulties, and social interaction issues. The impact of this
disorder is lifelong, affecting an individual's performance (Wang & Krata, 2017). ASD symptoms can vary
in severity and include difficulties such as impaired eye contact, sensory inconsistencies, lack of
imaginative play, and delayed hand-eye coordination (Farrell, 2017; Danciulescu & Zaharia, 2023;
Ahmadizadeh et al., 2021). Repetitive behaviors, though not inherently harmful, can disrupt learning, social
skills, and daily activities, and may even cause physical harm (Karampour et al., 2021). A notable issue in
children with ASD is the lack of eye contact, which impedes communication development (Chung & Woo
Son, 2020). Furthermore, children with ASD often face coordination difficulties between their hands and
eyes, leading to delays in activities such as play and walking (Lachini & Pirdadeh, 2017; Carou et al.,
2017). Interventions, such as music-based software and visual communication systems like PECS, have
shown promise in addressing these challenges (Wu et al., 2022; Pacia et al., 2021).

The current study aims to compare the effectiveness of music software and PECS in reducing
stereotyped behaviors and improving eye-hand coordination in children with ASD.

Methodology

In behavioral science research, field studies hold special value. The current study is considered applied
research. The data collection method is quantitative (semi-experimental), and to compare the selected
therapeutic interventions, a pre-test, post-test, and follow-up design were employed. Given that two
intervention methods were implemented, three groups were involved: two experimental groups and one
control group. Therefore, 45 children with autism spectrum disorder (ASD), who had case files at the
Khurshid Shahr Amol Autism Center in 2021, were randomly selected with parental consent and divided
into three groups (two experimental groups and one control group).

Two questionnaire tools and two intervention methods were used to measure the variables in this study.
The Gilliam Autism Rating Scale (GARS), developed by Gilliams in 1995, consists of 42 questions across three
subscales, was used to assess stereotyped behaviors, which was the focus of the current study. The
Developmental Test of Visual Perception (DTVP), developed by Frostig in 1953, is a perceptual-visual scale
with five subscales. For this study, the visual-motor subscale was employed.

The training program used the Picture Exchange Communication System (PECS) for 6 sessions of 30
minutes each, while the music software intervention was conducted over 10 sessions, each lasting 30
minutes. The control group did not receive any training. A mixed multivariate analysis of variance
(MANOVA) was used, and to assess the durability of each therapeutic intervention after one month, an
LSD post-hoc test was conducted using SPSS24 software.

Findings
The results indicate a difference in the mean scores among the studied groups. However, to assess the
durability of the training effects in a comparison among the three groups, the LSD post hoc test was used.
The findings revealed a significant difference (P < 0.05) in the level of stereotyped behaviors between the
experimental groups and the control group one month after the intervention. This difference was notably
more favorable in the music training group compared to the visual training group (PECS) (P < 0.05).
Therefore, it can be concluded that the conditions of both the music software training group and the PECS
training group in reducing stereotyped behaviors were significantly better than those of the control group.
The results also confirmed differences in the mean scores among the studied groups. However, to
evaluate the differences in the durability of the training effects across the three groups, the LSD post hoc
test was applied. The findings showed a significant difference (P < 0.05) in eye-hand coordination between
the experimental groups and the control group one month after the training. This difference was
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considerably more favorable in the music training group than in the PECS group (P < 0.05). Therefore, it
can be stated that the music software training group and the PECS training group demonstrated
significantly better outcomes in improving eye-hand coordination compared to the control group.

Conclusion

This study compared the effectiveness of two interventions—music-based software and visual
communication (PECS)—on reducing stereotyped behaviors and improving eye-hand coordination in
children with autism spectrum disorder (ASD). The results consistently showed significant differences
between the experimental groups and the control group. The first hypothesis demonstrated that music
software was more effective in reducing stereotyped behaviors compared to PECS, aligning with findings
by Ahmadi-Zadeh et al. (2021) and Wang & Krata (2017). The use of multimedia elements such as color,
movement, and sound in the music software helped reduce autistic symptoms by engaging the child’s
attention and encouraging rhythmic coordination (Jahani et al., 2020). Moreover, the music software
enabled children to interact independently, even outside therapy sessions, contributing to sustained
improvements (Abbasi et al., 2017).

The second hypothesis confirmed that music-based training significantly enhanced eye-hand
coordination, surpassing the effectiveness of visual communication. This finding was consistent with
studies by Danciulescu & Zaharia (2023), Wu et al. (2022), Keihani et al. (2020), and Chung & Woo Son
(2020). The interactive nature of music software, requiring visual tracking and manual input, fosters direct
engagement between vision and motor skills. Despite common visual tracking issues in ASD, the
intervention showed potential in improving gaze direction and visual engagement over time.

The study recommends the wider implementation of music-based software in autism centers and
exceptional schools. However, limitations include restricted generalizability due to the specific setting and
the need to tailor training durations based on ASD severity.

Keywords: Autistic Children, Hand-Eye Coordination, Picture Exchange Communication System (PECS),
Stereotyped Movements, Training with Music Software.
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