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Abstract

Autism is a disorder that causes problems with motor performance, balance, fine motor skills, balance
challenges, and communication difficulties. This study sheds light on the aspect of evaluating the effectiveness
of an organized training program based on play and training that aims to develop motor skills and balance and
helps in developing social interaction for those with ASD .The research aimed to enhance components and
try to overcome these difficulties through a comprehensive training program as the program is characterized
by containing various activities that aim to develop motor coordination and work to increase muscle strength
and develop social participation between individuals and thus develop their physical fitness. The study was
conducted for a group of 30 individuals ranging in age from 10-16 years grouped into two categories., each
includes 15 individuals, which is the intervention group and 15 individuals, the control group. The organized
training program was applied for three months at a rate of two sessions per week and the duration of the
session was 60 minutes. Several measures were used to evaluate motor skills, as the motor efficiency test
(BOT-2) was used to measure speed, balance, and movement accuracy. The medicine ball throwing test
weighing 1 kg was also used to measure strength. Muscles This test examines upper body strength by assessing
the distance a child can throw a ball.

To measure cardiovascular endurance and general fitness, the Barrow Zigzag Run test was used, which
measures the time taken to complete a zigzag path. To assess the communication and social interaction skills
of the training program participants, the Social Responsiveness Scale (SRS) and the Autism Diagnostic
Observation Schedule (ADOS) were used. Participants in the training program showed a specific beneficial
change, with results showing significant improvements in motor coordination and balance when taking the
BOT-2 test. Shorter finishing times of the Barrow Zigzag Run test showed a considerable improvement in
endurance, emphasizing the improvement in overall cardiovascular fitness. The training program's
effectiveness was evident in the increased social interaction of individuals with autism spectrum disorder who
participated in group exercises and games, as shown by higher scores on the SRS and ADOS, indicating better
social and peer interaction. The goals of the training program are to enhance cooperation and increase social
interaction between individuals and are not limited to physical fitness only, as it supports the motor and social
skills of individuals with this disorder in order to have a positive impact on their lives, thus enhancing the
importance of developing programs dedicated to this important group and increasing awareness to integrate
them in addition to other treatment methods to help individuals with autism overcome the difficulties they
suffer from.
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1-Introductio

A disorder in which individuals suffer from problems and difficulties due to problems in
neurodevelopment, as individuals are characterized by problems with motor coordination and balance,
poor communication, and repetitive and stereotyped behaviors. This disorder ranges from mild to
severe and can be predicted in early childhood (American Psychiatric Association [APA], 2013). Mental
and behavioral difficulties in individuals can be observed through early diagnosis, as according to
studies conducted in previous years, it has been shown that boys are more susceptible to this disorder
than girls. There is a continuous increase in the prevalence of autism spectrum, as it was noted in 2000
that 1 in 150 children were affected, while studies conducted in 2020 confirmed that 1 in 36 children
were affected by this disorder. [1]., There is still uncertainty about the exact cause of autism spectrum
disorder.13 Among the important factors that may have an impact on this disorder are the hereditary
factor and genetic factors. There are also environmental factors that may have an impact on causing
autism spectrum disorder [2-3-4] Epigenetic factors are biological processes, such as DNA methylation
and microRNA modifications, that alter gene expression by chemically altering DNA without changing
the genomic sequence [5-6] Neurotransmitter imbalances, aberrant neural pathways, aberrant neural
connectivity, and aberrant synapses are all caused by these factors. Genetic and environmental factors.
Research has shown that physical activity is beneficial to the health of people with developmental
difficulties, including children with ASD [7]. Physical activities can help children with ASD overcome
various obstacles [8]. The study found that physical activity can help individuals with autism spectrum
disorder develop important social skills that enable them to interact better with their peers (9).
According to research, physical activity can enhance psychological well-being in children with autism
spectrum disorder, leading to higher self-esteem, better behavior, and happiness [10-11]. Furthermore,
evidence reveals. Furthermore, evidence shows. Furthermore, evidence suggests that physical activity
has a direct impact on strength,[12] as well as specific favorable effects on children’s cognitive and
adaptive capacities (for example, on-task conduct and academic performance). Research suggests that
social activity-based interventions can improve the behavior and functioning of individuals with ASD
in their everyday environments. Many countries have implemented intervention programs such as
auditory training, vitamin therapy, medication, and music, which have been shown to be effective in
improving skills and difficulties. (Centers). for Disease Control and Prevention (2014). Regular
programs and treatments targeting the behaviors of children with autism spectrum disorder have
already had some therapeutic effects and modest success.

Research conducted in the 1990s [13-14]. and early 2000s demonstrated delays and impairments in
motor development, in addition to the social and emotional developmental characteristics defined in the
DSM-5 (APA, 2013). Furthermore, individuals have reduced and delayed fine motor skills than other
people of the same age. The cause of autism spectrum disorder remains mostly unknown. Autism
spectrum condition is characterized by poor speaking skills, limited social involvement, and repetitive
activities. [15-16-17-18-19-20-21-22] Research suggests that motor delays in children with autism can
begin early [ 23-24] and are now the norm rather than the exception [ 25-26-27Motor difficulties are
one of the most important features that individuals with autism spectrum disorder suffer from, and
they are important diagnostic criteria for these individuals.

As the weakness in balance, strength and motor coordination prevents individuals with autism from
participating in activities and isolates them from the rest and makes it difficult for them to participate

99|Page



Proximus Journal of Sports Science and
Physical Education

Volume 1, Issue 12, December 2024
https://proximusjournal.com/index.php/PJSSPE
ISSN (E): 2942-9943

in recreational activities, which negatively affects their lives [28], The execution of structured programs
and interventions that aim to develop skills, improve coordination, improve balance, increase social
interaction, increase physical fitness and endurance, all of this contributes to the positive development
of children with autism spectrum disorder and improves their fitness and participation in various
programs. [29]
There are many studies that have focused on developing this aspect. It has been proven that developing
interventions that aim to increase balance and increase strength for individuals with this disorder led
to an improvement in motor efficiency and development in social skills [30]
We seek to highlight an important feature that is just as essential as the motor part: improving social
problems for those with autism, as our program aims to increase motor efficiency and processing
while also improving social interaction.
This study aims to examine the effect of a training program based on training, play, and various physical and
motor activities that aim to develop the skills and difficulties of individuals with autism spectrum disorder.
The program focused on the training being diverse and aiming to address weakness in some difficulties such
as motor coordination difficulties and balance difficulties through specific exercises. Group play was also
integrated into the program due to its importance in enhancing social interaction between individuals in order
to address weakness in this point, which represents an important problem for individuals with autism. This
program was based on previous studies in this field, and we developed an organized training program that can
improve physical fitness, strength, and endurance through training, play, and various activities. The effect was
measured through various tests such as choosing the Barrow Zig-Zag Run test to measure endurance [31], and
the BOT-2 test was also chosen for motor efficiency [32]. Through this program, we wanted to know the
improvement in the social interaction of the participating individuals, so this was done using the Autism
Diagnostic Observation Schedule (ADOS) and the Social Responsiveness Scale (SRS) [33-34].In addition,
endurance was measured through the medicine ball test of 1 kg for the upper body [35].; The improvement in
social outcomes is observed through the participation of individuals in the training program, which can
encourage individuals to improve behaviors and interaction with individuals participating in training and
organized group games, as the program aims to improve motor efficiency, muscle strength, and social
participation. The results found in this research can highlight the importance of developing such organized
programs, which provides Important information for conducting interventions using sport as an important
aspect to overcome the difficulties experienced by individuals with autism spectrum disorder
2-Methodology
2.1. Study selection
2.1.1. Participants
1- In this study, we selected 30 individuals from the Autism Association of Tunisia (19 males and

11 females) aged 10 to 16 years, all diagnosed with autism spectrum disorder (ASD). Participants

were divided into two groups: a physical education training group (n = 15) and a control group (n

= 15). All participants and their legal guardians were fully informed, either in writing or orally,

about the study design, including the potential risks and benefits of participation. As a result,

parents or legal guardians were given written informed consent. Participants could withdraw

from the study at any time without any penalty.

2- 2.2.2 Study Design

The structured training program was carried out in an exercise with integrated equipment, with the
assistance of specialist trainers who have extensive experience working with people with autism spectrum
condition. The program lasted three months and consisted of two 60-minute sessions per week. The program
featured concentrated exercise to improve motor skills, coordination, and balance, training to boost strength
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and endurance, and group games that aid in improving communication, attention, and collaboration among
participants. Table 1 displays the details of the training program.

3- Table (1) Training Program
Targeted Skills

Phase
Physical

Preparation
Motor SKills

Social
Interaction

Muscle
Strength

Endurance

Cool Down &
Relaxation

Warm-up and
Activation
Balance and
Coordination

Communication and
Rule Following

Upper Body Strength

Cardiovascular and
Physical Endurance

Stress Reduction and
Focus Improvement

2.2.3. Intervention
The training program focused on improving four critical skills that people with autism spectrum
disorder lack. We focused on developing motor coordination skills, developing balance, increasing
strength, increasing endurance, and in addition to enhancing social interaction and developing social
skills by enhancing cooperation among individuals participating in the organized and diverse training
program with various exercises and group games to have an important impact in overcoming difficulties
and addressing these problems during the training period, which lasted about three months. with two

sessions per week.

Physical activity

program

yd

/

™\

AN

Suggested Activities/Exercises

Walking and stretching exercises
for activation and preparation
Barbell exercises for balance and
single leg stance

Team games by passing balls
between the team (“follow the
leader"),

Medicine ball exercises

Zig-zag running around Race
training with cones and short
races

Breathing exercises and
meditation exercises to enhance
focus and relaxation.

Duration
(Minutes)

10

15

10

10

15

Tools Used

Exercise
mats, cones
Balance
beam,
colored
cones
Colored
balls, visual
cues
Medicine
ball, exercise
mats
Colored
cones, sports
field

Yoga mats,
soothing
music

Experimental
group

J__

12 weeks of
program

Twice a week,
60 minutes per session,
totally 24 sessions

Control group
(waiting list
control group)

No q -
intervention [ Regular physical activity

™~

oy

3-Results

After completing the application of the organized training program based on physical activity and motor
exercises to develop skills and overcome difficulties in balance and motor coordination and increase
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endurance and increase strength for individuals with ASD, the results significant improvement through the
results that appeared after applying the tests.

3.1 The effect of the intervention on social skills and social interaction
Individuals' participation in structured physical exercise during the training session shown a beneficial effect
on their movement development and had a major impact on their development of interpersonal communication
skills. As demonstrated in the table below [31], the results revealed (an improvement of 13.9%, p < 0.01,
Cohen's d = 1.01) that group games and program engagement promote interpersonal communication, which
in turn improves social communication skills.[31]

Table 2: Results of Social Interaction

Group Pre-Test (Mean * Post-Test (Mean + % p- Cohen’s
SD) SD) Improvement  value d

Physical 7531125 85.7 £10.3 13.9% <0.01 101

Exercise

Control Group  76.2+13.1 75.8+12.7 0.5% 0.78 0.06

4- The table shows important and noticeable results in increasing the interaction between individuals
in the physical exercise group, as the social behaviors of individuals with autism spectrum disorder
constitute an important matter and important difficulties for conducting the exercises. The table
shows that there has been improvement in this point, which reflects the development of
communication skills between individuals, as the application of training programs has a positive
impact on the social communication skill of individuals with autism ([33]).

3.2Effect of the intervention in the structured training program on motor skills

Individuals with autism suffer from motor difficulties and difficulties in motor coordination and balance. This
program can work to improve these difficulties and develop motor skills. The results showed that the training
program that used a variety of different exercises showed an improvement in balance and motor coordination.
The results show gains in balance (13.7%) and speed and accuracy (12.9%), supported by medium to large
effect sizes (Cohen's d = 0.88-0.92), and significant progress in motor coordination (see Table 3)., Our results
are consistent with Zhao, M., & Chen, S. (2018), Habib, K., Montreuil, T., & Bertone, A. (2018), Arslan, E.,
Ince, G., & Akyliz, M. (2022), where studies have shown that the use of structured training programs has a
positive effect on the development of motor competence in individuals with autism spectrum disorder. This
translates into improved task execution for activities such as walking, climbing stairs, and participating in
group games. In addition, better motor coordination promotes cognitive and emotional development, as these
areas are closely linked to motor control areas in the brain ([34-35]

Table 3: Results of Motor Skills (Balance, Speed, and Precision)

Group Pre-Test (Mean * Post-Test (Mean £ % p- Cohen’s
SD) SD) Improvement  value d
Physical Balance: 32.1 £5.3 Balance: 36.5 + 4.7 13.7% <0.01 0.92
Exercise
Speed & Precision: Speed & Precision: 12.9% <0.01 0.88
28.7+6.4 324 +£5.6
Control Balance: 33.4 £6.1 Balance: 33.9 £ 6.0 1.5% 0.67 0.10
Group
Speed & Precision: Speed & Precision: 1.3% 0.72 0.07
29.2+7.2 29.6+7.1
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5-

6-
3 Effect of intervention on muscle strength development
Improving physical fitness is essential to support people with autism spectrum disorder overcome their
challenges. Applying the training program resulted in a substantial improvement in the exercise group's
strength development (33.2%, p < 0.01, Cohen's d = 1.88). People frequently struggle with strength, which
has a detrimental impact on their physical development. Numerous studies suggest that improving a person's
motor skills and strength can positively affect their life and aid in their integration into society. The results
showed that the control group that did not do any physical activity had poor results compared to the group
with organized physical activity, which is important Engaging in targeted physical activity. Without the
intervention of structured exercise, there was no significant improvement in muscle strength in the control
group, confirming the role of intentional exercise programs in facilitating physical development in children
with ASD ([35]).

Table 4: Results of Muscular Strength

Group Pre-Test (Mean * Post-Test (Mean + % p- Cohen’s
SD) SD) Improvement  value d
Physical 3.8+£0.6 51+£0.6 33.2% <0.01 1.88
Exercise
Control Group 3.7%£0.5 3.8x£0.5 3.4% 0.51 0.12
7-

3.4 Effect of the training program on endurance

Individuals with ASD show lower levels of physical endurance, which may limit their participation in
prolonged physical activities and social interactions The results showed significant improvements in
endurance (14.1%, p < 0.01, Cohen’s d = 1.62) in individuals who participated in structured exercise
throughout the duration of the program. This finding highlights the effectiveness of specifically designed
exercise interventions in enhancing physical performance, which is critical to improving overall participation
in physical and social activities among children with ASD. These findings are consistent with scientific
research that has shown that endurance training significantly improves cardiovascular health in individuals
with autism spectrum disorder (34), ultimately improving their daily functioning (35-36). The small
improvement (1.3%) observed in the control group, with a p-value of 0.73, underscores the need for structured
exercise interventions to achieve significant progress. Without targeted physical activity, children with autism
spectrum disorder are unlikely to show measurable improvements in endurance, reinforcing the need to
integrate exercise programs into therapeutic practices (38).

Table 5: Results of Endurance Improvement

Group Pre-Test (Mean * Post-Test (Mean £ % p- Cohen’s
SD) SD) Improvement  value d
Physical 16.3+25 140+23 14.1% <0.01 1.62
Exercise
Control Group 16.0+2.3 158+25 1.3% 0.73 0.08
8-

9- 4.Discussion

103|Page



Proximus Journal of Sports Science and
Physical Education

Volume 1, Issue 12, December 2024
https://proximusjournal.com/index.php/PJSSPE
ISSN (E): 2942-9943

10- This study evaluated the effect of a 12-week structured physical activity program on social
interaction and communication in individuals with ASD. This study shows that regular physical
activity can improve specific autistic traits in individuals with autism spectrum disorder.
Researchers have identified effective solutions to improve social and communication skills in
individuals with autism spectrum disorder. However, no single approach is better than another.

11-Through the application of the training program, the results showed that there is a noticeable
improvement in the motor aspect and an increase in motor efficiency in coordination, balance,
strength and endurance, which is positively reflected in improving effectiveness in cooperation and
increasing social skills, as enhancing and developing physical fitness leads to developing social
communication through the program based on training, group play and communication between
individuals with autism spectrum disorder.

12-4.1 Effectiveness of the organized training program on developing motor efficiency
The results show significant improvements in strength, balance, and motor coordination, focusing on the
efficacy of the training program implemented during the intervention period. The program included several
of exercises and group games that are essential for each skill, like weaving cones and walking on a balance
beam, as well as balance and coordination exercises designed to address issues with fundamental motor and
social skills and foster greater social interaction with participants with autism spectrum disorder., During the
implementation of the structured training program, a noticeable improvement in the physical aspect and
physical fitness was shown, in addition to significant improvements in motor coordination, which in turn had
a noticeable impact on the improvement in social interaction, as these results were consistent with other studies
conducted in this field, such as Ozonov et al. (2008), Bremer et al. (2015), and Ketcheson (2017). -
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13-Which showed that training programs have a positive impact on treating motor problems for
individuals with autism spectrum disorder, which in turn has a positive impact on the lives of
individuals in overcoming the problems they suffer from in public life, as physical training has a
positive impact on the psychological and social aspects, which was confirmed by studies conducted
by Posti-Ciccarelli et al. (2020) and Liu (2012). In addition, the impact of the physical aspect
extends to enhancing social interaction between individuals, as individuals' participation in
organized programs can have a noticeable impact in reducing behaviors, social problems, and
emotional regulation of individuals, which is consistent with Lloyd et al. (2013), McDonald et al.
(2014), Kitchison (2017) and Awda et al. (2022).
14-Effects of Physical Activity on Motor Skill Development:
15-The results of this study showed that there is a noticeable improvement in the motor aspect, which
is one of the important problems that individuals with autism spectrum disorder suffer from, as
they have difficulties in motor coordination and balance difficulties. When conducting an
organized intervention through specific exercises, important results were obtained in this area,
which confirms that the motor aspect of individuals can be developed through the use of organized
programs, as these results are consistent with studies conducted in this field, such as Bremer et al.
(2015) and Kitchison et al. (2017), Rafie Milajardi et al. (2021), where they confirmed that
interventions can have real gains in enhancing the important difficulties and important problems
of individuals with autism spectrum disorder in the fine motor aspect, motor coordination and
balance.
16-4.2 Effects of a Structured Physical Activity Program on Impact on Social Interaction:
The importance of the organized training program lies in addressing many problems that have an impact on
individuals with autism spectrum disorder, as it was noted that the improvement shown by the participants in
the physical and motor aspect has gained the participants a clear improvement in social interaction and
cooperation with peers, and this is what the results showed, as intervention programs, group play, and
communication between individuals in designed games and exercises have produced a noticeable
improvement in the social aspect and have provided an effective environment for addressing some difficulties
in this area. This is consistent with the research conducted in this field and Bossard and Visconti (2022),
Ozonov et al. (2008), which indicated that training programs and interventions have a positive impact on the
social aspect of individuals with autism spectrum disorder, which can improve their ability to interact with
their peers and improve their social skills, which is reflected positively on their lives in general.
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17-4.3 Effects of a Structured Physical Activity Program on Effects on Social Skills
Development:

18-The results confirm that there is a noticeable impact on multiple aspects of the individuals
participating in the intervention program, which included various trainings, activities, and group
games that had an impact on an important aspect, which is improving social skills and increasing
emotional regulation for individuals with autism spectrum disorder, as the program followed
allowed the participating individuals to develop an important aspect, which is how to manage their
emotions in an important way while participating in group games, which can be positively reflected
in enhancing their self-confidence and improving their social skills. All of this can develop their
quality of life. These results are consistent with many studies conducted in this field, such as Bhat
et al. (2011) and Seetoh et al. (2017), which confirmed that the participation of autistic individuals
in organized activities can reduce difficulties in social skills and reduce repetitive and annoying
behaviors, and also enhance their emotional regulation, which highlights the importance of
supporting such programs aimed at enhancing the motor aspect and also developing social skills
and reducing the behaviors and difficulties suffered by individuals with autism spectrum disorder
and enhancing their self-confidence.

19-5.Conclusion

In general, it has been observed that the application of organized training programs has a noticeable effect on
the motor and social aspects and can also develop physical fitness by developing strength and endurance. All
of this can be greatly reflected in enhancing and developing social skills, regulating emotions, and developing
self-confidence, which leads to treating many of the basic problems of individuals with autism spectrum
disorder. Thus, it highlights the need for research and development of such programs, as organized physical
activity can play an important role in improving the developmental skills of individuals with autism spectrum
disorder. Future studies should investigate the long-term effects of these interventions, as well as how to
integrate them with other therapeutic approaches such as sensory therapy or behavioral interventions.
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