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Abstract

This study investigated the effectiveness of a structured recreational training program in enhancing
psychological well-being and reducing prevalent motor behaviors among children with Autism
Spectrum Disorder (ASD). An experimental pre-test/post-test design was applied to a purposive
sample of eight children with ASD (aged 6-12 years) enrolled at the Jude Institute for Special
Education. The intervention spanned eight weeks, with three training sessions per week, and was
evaluated through both caregiver-reported psychological assessments and systematic video-based
observation of motor behaviors. Ten caregivers participated in the evaluation process using
standardized pre- and post-intervention questionnaires. Motor behaviors were quantified from
surveillance recordings, focusing on the frequency of specific actions. Statistical analysis using
paired-samples t-tests revealed significant reductions in aggressive and irrational behaviors,
alongside marked improvements in social communication. Likewise, repetitive motor patterns—
including spinning, hand flapping, clapping, rocking, foot tapping, noise-triggered ear covering, and
inappropriate object use—showed substantial declines. These findings highlight the potential of
recreational training as a viable, non-invasive approach to improving socio-emotional and motor
outcomes in children with ASD. Incorporating such programs into rehabilitation frameworks within
special education contexts could offer meaningful support for the holistic development of this
population.

Keywords: psychological variables; recreational training programs; Autism Spectrum Disorder;
motor behaviors; special education

1. Introduction

Autism Spectrum Disorder (ASD) is a lifelong neurodevelopmental condition characterized by
persistent deficits in social communication and interaction, accompanied by restricted, repetitive
patterns of behavior, interests, or activities [1-3]. These symptoms typically emerge in early
childhood and may vary in presentation and severity, making ASD a heterogeneous condition.
Globally, the prevalence of ASD has increased over the past two decades, with recent estimates
suggesting that approximately 1 in 100 children are affected [1-3].

This upward trend has heightened the urgency for effective, evidence-based interventions that
address the multifaceted challenges faced by children with ASD and their families.

Children with ASD frequently experience delays or atypical patterns in cognitive, social, and
motor development [4,5]. Difficulties in initiating and maintaining reciprocal social interactions,
alongside impairments in imaginative and exploratory play, are common [6,7]. They may engage
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with objects in a non-purposeful, repetitive manner, limiting opportunities for creativity and
adaptive skill acquisition. Motor impairments often manifest as stereotyped movements—such as
hand flapping, spinning, repetitive clapping, or rocking—combined with a strong adherence to
routines and resistance to change [8,9]. These patterns can be accompanied by emotional and
behavioral challenges, including aggression, self-injury, tantrums, and non-compliance [10].
Collectively, these factors can significantly reduce a child’s ability to participate in daily activities,
thus influencing their quality of life and placing substantial emotional and logistical burdens on
caregivers [10].

Emerging research emphasizes the potential of physical activity interventions—particularly
structured recreational programs—to support psychological well-being and motor development in
children with ASD. Recreational training offers a safe, engaging, and non-invasive approach that
integrates physical exercise with therapeutic objectives, making it suitable for a wide range of ability
levels. Unlike purely clinical interventions, recreational activities are inherently motivating and
socially oriented, providing opportunities for sensory regulation, skill-building, and peer interaction
[8,9]. They can target both maladaptive behaviors and deficits in motor coordination through
structured routines, adaptable challenges, and enjoyable tasks [8,9].

Several studies have reported benefits of adapted physical activity for individuals with ASD.
Previous studies found that small games and recreational exercises reduced social withdrawal and
improved social communication [11,12], while others reported enhanced balance, concentration, and
reduced psychological stress following sport-based interventions [13,14]. Physical activity has also
been shown to improve sensory processing and attentional control, contributing to reduced
frequency of stereotyped behaviors [15]. Furthermore, Estabillo identified a link between stereotyped
behaviors and underlying emotional regulation difficulties, suggesting that interventions which
enhance mood stability may concurrently reduce such behaviors [16]. In addition, Mehmet Ilkim
found that. aerobic exercise interventions, for example, have been associated with improved mood
regulation and fewer episodes of anger in children with ASD [17].

Theoretical frameworks help explain these observed effects. Sensory Integration Theory posits
that structured physical activity can improve the brain’s ability to process and respond to sensory
input, thereby reducing maladaptive motor responses [18,19]. From a neurobiological perspective,
exercise has been linked to neuroplastic changes, increased endorphin release, and improved
autonomic regulation—all of which can positively influence mood, attention, and motor coordination
[20,21]. Social Learning Theory further suggests that structured group activities can enhance social
skills through modeling, reinforcement, and repeated practice in a supportive environment [22,23].

Despite the promising evidence, the majority of existing research has been conducted in Western
or high-income contexts, often within school-based or clinical rehabilitation programs. Studies in
low- and middle-income countries, particularly in the Arab region, remain limited [24,25]. In
Palestine, localized research exploring the psychological and motor benefits of recreational-based
interventions for children with ASD remains notably scarce. Academic studies have largely focused
on traditional therapeutic modalities—such as parent training and behavioral therapy (e.g., IY-ASD
in Nablus; behavioral programs in Hebron) and qualitative work on family-cultural dynamics [26,27].
While NGOs like Autism Superhero Palestine and the Gaza Community Mental Health Programme
offer enriched recreational experiences (e.g., art therapy, hydrotherapy, animal-assisted therapy,
summer camps), these initiatives lack systematic evaluation [28]. The absence of peer-reviewed
evidence limits understanding of how cultural, infrastructural, and resource-related factors influence
the feasibility and efficacy of such programs in the Palestinian context [29,30].

The present study responds to this gap by evaluating the impact of a structured recreational
training program on both psychological variables (aggressive behavior, irrational behavior, and
social communication) and common repetitive motor behaviors among children with ASD in
Palestine. The program was designed to be contextually appropriate, drawing on the researcher’s
professional experience in multiple sports disciplines—including karate, football, and swimming—
and on direct engagement with children with ASD in educational and recreational settings. By
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integrating sport-based activities into a structured therapeutic framework, this intervention seeks to
combine the motivational benefits of play with evidence-based strategies for behavior and skill
development.

The study’s central hypothesis is that participation in the recreational training program will
result in statistically significant improvements in the targeted psychological and motor outcomes.
More specifically, it is expected that children will demonstrate reduced aggressive and irrational
behaviors, enhanced social communication, and decreased frequency of repetitive motor patterns
such as spinning, hand flapping, and rocking. In addition to its scientific contribution, this research
aims to provide a practical, replicable model that can be implemented in special education centers
and rehabilitation programs in Palestine and similar contexts.

By situating recreational training within a broader framework of developmental support for
children with ASD, this study contributes to the growing body of literature advocating for holistic,
multidimensional approaches to intervention. It also addresses the need for culturally relevant
evidence that can inform policy, resource allocation, and community engagement in support of this
vulnerable population.
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2. Materials and Methods
2.1 Study Design

A single-group pre-test/post-test experimental design was employed to examine the
effectiveness of recreational training units on selected psychological variables and motor behaviors
in children with Autism Spectrum Disorder (ASD). This design enabled direct comparison of pre-
intervention and post-intervention measurements, allowing assessment of within-group changes.

2.2. Participants

The study sample was drawn from the Jude Institute for Special Education (Ramallah and Al-
Bireh, Palestine).

e  Children with ASD: Fifteen children (ages 6-12 years) diagnosed by qualified physicians and
psychologists, enrolled at the Jude Institute for Special Education (Ramallah and Al-Bireh,
Palestine). From this population, ten children were purposively selected based on inclusion
criteria: confirmed diagnosis of moderate ASD, regular attendance, absence of additional
physical or cognitive impairments, ability to participate in training, and presence of clear motor
behavior challenges.

e  Caregivers: Ten female caregivers working at the same institute, all with direct daily contact
with the selected children were recruited via comprehensive sampling to assess psychological
variables via questionnaires.

Table 1 presents the demographic and anthropometric characteristics of the children, confirming
sample homogeneity (skewness values within +1).

Table 1. Characteristics and homogeneity of the study sample of children with Autism Spectrum Disorder

according to age, height, body mass, and training duration (n = 10).

Variable Mean Standard Deviation = Skewness
Age (years) 8.43 1.9 0.12
Height (cm) 127.43 541 -0.04
Body Mass (kg) 36.11 5.06 -0.93

2.3. Ethical Considerations

Official permission to conduct the study was obtained from the head of the academic
department and the administration of Jude Institute. Written informed consent was secured from the
children’s legal guardians.

2.4. Variables

¢ Independent Variable: Recreational training units program.
e  Dependent Variables:

o Psychological variables: Aggressive behavior, irrational behavior, and social
communication.

o Motor behaviors: Eight of the most common stereotypical behaviors among the sample,
identified via preliminary observation and video analysis (spinning in circles, hand
flapping, repetitive clapping, jumping in place, rocking back and forth, repetitive foot
tapping, covering ears when exposed to loud sounds, inappropriate object use).

2.5. Instruments

e  Psychological Variables Scale: Adapted from recently published studies, containing 21
negatively worded items across three subscales (aggressive behavior, irrational behavior, social
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communication). Responses were rated on a 3-point Likert scale: always (3), sometimes (2),
rarely (1) [31-33]. Content validity was confirmed by expert review, and reliability coefficients
(ICC) ranged from 0.89 to 0.95.

e  Motor Behavior Observation Protocol: Developed through a three-phase process—review of
institutional behavioral records, direct classroom observation, and CCTV video analysis. Inter-
rater reliability (ICC) ranged from 0.88 to 0.94 across behaviors.

2.6 Intervention — Recreational Training Units Program
The intervention consisted of 24 structured recreational training sessions delivered over 8 weeks

(three sessions/week, each lasting 60 minutes). Sessions were conducted in a classroom equipped for

physical activity, under the supervision of the researcher (Sundays and Thursdays) and a trained

caregiver (Tuesdays).

e Warm-up (12 min): Story-based movement activities to engage attention.

e Main part (40 min): Targeted physical and play-based exercises designed to reduce specific motor
stereotypies, incorporating progressive difficulty and variety (e.g., balancing games, guided ball
activities, interactive group tasks).

e Cool-down (8 min): Breathing and relaxation exercises.

Program design followed principles of safety, progression, and suitability for children with ASD.

Intensity was moderate (<65% maximum effort), with adaptations as needed.

2.7. Pilot Study

A pilot test (29 February-9 March 2025) with five non-study children with ASD was conducted
to ensure feasibility, adjust activity durations, confirm equipment suitability, and assess safety
measures.

2.8. Data Collection Procedures

e DPre-test:
o Psychological variables: caregiver questionnaires administered on 10 March 2025.
o Motor behaviors: video-recorded observation sessions from 3-9 March 2025, one hour/day
for seven days.
¢ Intervention: Implementation of the recreational units from 11 March to 11 May 2025.
e DPost-test:
o Psychological variables: questionnaires administered on 12 May 2025.
o Motor behaviors: video-recorded observation sessions from 12-21 May 2025, identical in
timing and duration to pre-test procedures.

2.9. Equipment and Materials

e Physical activity equipment: plastic balls (n=10), small colored balls (n=10), balloons (various
sizes/colors), hoops (various sizes/colors), adhesive tapes (5 cm width, various colors), whistle
(n=1), building blocks (LEGO), double-surface exercise mats (n=2), chalk, measuring tape.

e Recording and timing devices: two Smart Cameras for continuous observation, stopwatch,
medical scale, Casio calculator.

2.10. Reliability and Validity

Inter-rater reliability was assessed via Intraclass Correlation Coefficient (ICC) using data from a
separate sample (n=5). Tables 2 and 3 present the reliability and self-validity coefficients for
psychological and motor behavior measures, respectively, confirming high reliability (ICC range:
0.88-0.95, p<0.05).
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Table 2. Self-validity and reliability (ICC) of the psychological variables scale.

Psychological Variable ICC Reliability =~ Self-Validity

Aggressive behavior 0.93* 0.964
Irrational behavior 0.91* 0.953
Social communication 0.89* 0.943
Overall scale 0.95* 0.974

*Statistically significant at o < 0.05

Table 3. Self-validity and reliability (ICC) of the motor behavior observations.

Motor Behavior ICC Reliability ~ Self-Validity
Spinning and circling (rotating around oneself) 0.88* 0.938
Hand flapping or random waving 0.93* 0.964
Repetitive clapping 0.92* 0.959
Jumping up and down in the same spot 0.91* 0.953
Rocking back and forth while sitting or standing 0.89* 0.943
Repetitive foot tapping on the ground 0.94* 0.969
Covering ears when hearing loud sounds or loud music 0.90% 0.948
Inappropriate object use (e.g., breaking or damaging items)  0.91* 0.953

*Statistically significant at ot < 0.05

2.11. Data Analysis

Data were coded and analyzed using IBM SPSS Statistics v.25. Descriptive statistics (means,
standard deviations, skewness) were calculated. Reliability was assessed via Intraclass Correlation
Coefficient (ICC). Differences between pre- and post-test means were analyzed using paired samples
t-test, with significance set at ot < 0.05. Percentage change was computed as:

Post test mean — Pretest mean
x 100

Pretest mean

2.12. Generative Artificial Intelligence (GenAl)

Generative artificial intelligence tools (ChatGPT, GPT-5) were employed exclusively for
linguistic refinement and structural formatting of the Materials and Methods section to ensure
compliance with the MDPI Psychology journal guidelines. These tools were not utilized for data
generation, statistical analyses, study design, or interpretation of research findings.

3. Results

The analysis revealed significant improvements in both psychological variables and motor
behaviors among children with ASD following the implementation of the recreational training units.

3.1. Psychological Variables

Paired samples t-tests indicated statistically significant reductions in all measured psychological
variables between pre-test and post-test scores (Table 4). Specifically, aggressive behavior decreased
by 38.93%, irrational behavior by 50.40%, and social communication avoidance by 40.54%. The overall
composite psychological score showed a 43.56% reduction (p < 0.001 for all).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 4. Paired samples t-test results for differences between pre-test and post-test scores of psychological

variables among children with Autism Spectrum Disorder (n = 10).

t- %
Psychological Variables Pre-test Mean+SD  Post-test Mean+SD  value  Sig.(p) Change
Aggressive behavior 2.44+0.22 1.49+0.12 10.3 0.000*  -38.93
Irrational behavior 2.44+0.13 1.21+0.22 13.91 0.000*  -50.4
Social communication
avoidance 1.85+0.39 1.10+0.17 7.12 0.000*  -40.54
Total score 2.25 +0.14 1.27 £ 0.08 21.32 0.000*  -43.56

*Significant at a < 0.05.

These results are illustrated in Figure 1, which show consistent post-intervention declines in
mean scores across all psychological domains.

= 2.50 250
S A 5 B
% 2.00 = 2.00
= =
-7 -
= 1.50 g 1.50
2 2.4 = 2.44]
% 1.00 g 1.000
2 1.49) =
B .50 = S0 ﬂ
[=]1] =
- =

00 .00

Pre-test Post-test Pre-test Post-test

-

Social communication
avoidance
-
Total psychological
variables

Pre-test Post-test Pre-test Post-test

Figure 1. Pre- and post-test means of aggressive behavior, irrational behavior, social communication avoidance,

and total psychological variables (A-D respectively) among children with Autism Spectrum Disorder.

The magnitude of these improvements suggests that the program effectively addressed
emotional regulation and social interaction challenges, potentially by providing structured,
engaging, and socially reinforcing activities that promoted self-control and reduced maladaptive
responses.

3.2. Motor Behaviors

All eight targeted repetitive motor behaviors showed statistically significant reductions after the
intervention (Table 5). The most pronounced decrease was observed in “covering ears when exposed
to loud sounds or music” (59.25% reduction), followed by “inappropriate object use” (26.47%
reduction), “repetitive clapping” (19.40% reduction), and “spinning/circling” (15.79% reduction).
Other behaviors, including hand flapping, jumping in place, rocking back and forth, and foot tapping,
also showed meaningful declines (p < 0.05 for all).
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Table 5. Paired samples t-test results for differences between pre-test and post-test scores of the most common

motor behaviors among children with Autism Spectrum Disorder (n = 10).

Pre-test Mean+  Post-test Mean t- Sig. %
Motor Behaviors
SD +SD value  (p) Change
0.004
Spinning/circling (spinning around self) 5.70+1.89 4.80£1.62 3.86 . -15.79
0.001
Hand flapping or random waving 12.40+3.34 10.70 +2.83 4.64 . -13.39
0.004
Repetitive clapping 6.70 £1.89 5.40+1.84 3.88 . -194
0.011
Jumping in place 5.20 £2.25 4.40 £ 2.07 3.21 -15.38
*
Rocking back and forth while sitting or 0.000
31.80+£12.55 29.00 +12.07 5.47 -8.8
standing *
0.010
Repetitive foot tapping 12.70 £2.41 11.80 +2.39 3.25 . -7.08
Covering ears when exposed to loud 0.000
2.70+1.34 1.10£0.70 6 -59.25
sounds/music *
Inappropriate object use 0.010
3.40+1.90 2.50 +1.65 3.25 -26.47

(breaking/damaging items)

*Significant at o < 0.05.

Figures 2 -5 visually depict these trends, highlighting consistent post-intervention decreases in
frequency for each motor behavior.

12.00

A B
1.00- N
2.00-]
1,00

Pre-test Post-test Pre-test Post-test

Spinning/circling
Hand flapping or
random waving

Figure 2. Pre- and post-test means of spinning/circling (spinning around self) and hand flapping or random

waving (A-B respectively) among children with Autism Spectrum Disorder.

C 5.00-| D
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Jumping in place

Repetitive clapping

Figure 3. Pre- and post-test means of repetitive clapping and jumping in place (C-D respectively) among children

with Autism Spectrum Disorder.
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Figure 4. Pre- and post-test means of rocking back and forth while sitting or standing (E) and repetitive foot
tapping (F), among children with Autism Spectrum Disorder.
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Figure 5. Pre- and post-test means of covering ears when exposed to loud sounds or music (G) and inappropriate

object use (breaking/damaging items) (H), among children with Autism Spectrum Disorder.

The targeted design of the recreational units—linking specific physical activities to individual
behaviors—appears to have facilitated these improvements. For example, balance and direction-
following games effectively substituted for spinning, while fine-motor and object-manipulation tasks
redirected hand flapping into purposeful actions.

4. Discussion

The present study examined the effects of an eight-week recreational training units program on
selected psychological variables—aggressive behavior, irrational behavior, and social
communication—as well as on the most common motor behaviors in children with ASD. The findings
revealed statistically significant improvements in both domains, confirming the study hypotheses
and aligning with existing evidence supporting structured physical activity as a therapeutic tool for
children with developmental disorders.

4.1. Psychological Outcomes

The results, as presented in Table 4 and illustrated in Figure 1 A and B in the Results section,
demonstrated substantial reductions in aggressive behavior, irrational behavior, and social
communication difficulties, with percentage decreases ranging from -38.93% to —50.40%. The
composite psychological score also improved markedly (-43.56%). These improvements likely stem
from the program’s intentional integration of cooperative games, positive reinforcement, and a safe,
structured environment that fosters emotional security and trust.

These findings are consistent with previous studies [34,35], who reported similar reductions in
aggression and improvements in social engagement following adapted physical activity
interventions. Likewise, Sarabzadeh and Toscano highlighted the role of targeted physical activities
in promoting self-regulation [36,37], while others demonstrated the potential of recreational
programs to enhance non-verbal communication skills. Together, these converging results suggest
that the social and psychological benefits of structured recreational activities may be replicable across
cultural and institutional contexts when programs are appropriately adapted [38,39].
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4.2. Motor Behavior Outcomes

The analysis of motor behaviors (Table 5; Figures 2—4, A-H) revealed significant reductions
across all eight targeted stereotypical movements, with the largest decrease observed in covering ears
when exposed to loud sounds or music (-59.25%) and notable improvements in inappropriate object
use (-26.47%) and repetitive clapping (-19.40%). Even behaviors with smaller relative changes, such
as rocking (—8.80%) and repetitive foot tapping (-7.08%), showed statistically significant
improvement.

These outcomes support the hypothesis that recreational units, designed to redirect stereotypical
motor patterns into purposeful, goal-directed activities, can effectively reduce maladaptive
behaviors. This aligns with other studies that found that increased engagement in structured physical
activity reduced stereotypical movements in individuals with ASD. The program’s use of progressive
task complexity, sensory-rich materials, and activity variation likely enhanced motor control,
attention, and sensory integration, further contributing to the observed behavioral changes [8,9,40].

4.3. Broader Implications

By addressing both psychological and motor domains, recreational training units offer a dual-
benefit intervention strategy for children with ASD. On a psychosocial level, improvements in
emotional regulation and social communication can enhance peer relationships, classroom
participation, and family interactions. On a functional level, reductions in repetitive behaviors may
facilitate engagement in everyday tasks, thereby promoting independence and improving overall
quality of life. These combined benefits underscore the value of integrating structured recreational
interventions into special education and rehabilitation programs.

4.4, Limitations

While the results are promising, several limitations must be considered when interpreting the
findings:

The study included only ten children from a single institution in Palestine, which limits
statistical power and generalizability across broader ASD populations with varying cultural, socio-
economic, and linguistic backgrounds [41,42]. Without a non-intervention or alternative-intervention
group, it is not possible to conclusively attribute the observed changes solely to the program, as
maturation or increased caregiver engagement could also contribute to improvements [43,44].

The eight-week program length was adequate to detect short-term changes but insufficient to
evaluate whether improvements were sustained. No long-term follow-up data were collected,
consistent with gaps reported in previous ASD intervention studies [45,46]. Psychological variables
were based on caregiver questionnaires, which may be subject to expectation bias, and motor
behaviors were recorded during scheduled observation periods, potentially missing variability in
behavior across different times and contexts [47,48].

The presence of cameras and heightened researcher—caregiver interaction may have influenced
participant behavior, leading to short-term performance improvements (Hawthorne effect) [49].
Additionally, the program was tailored to the resources and environment of the Jude Institute,
including specialized equipment and trained facilitators. Feasibility in less resource-rich settings
remains untested [50,51].

Although the sample was restricted to moderate ASD cases, individual variations in cognitive
ability, sensory sensitivity, and comorbid conditions may have influenced responsiveness to the
intervention. These were not analyzed separately, and subgroup-specific patterns may have been
masked [47,52].

These limitations highlight that, while encouraging, the results should be interpreted as
preliminary evidence rather than definitive proof of the program’s effectiveness.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202509.0863.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 September 2025 d0i:10.20944/preprints202509.0863.v1

11 of 17

4.5. Future Research Directions

Building on the findings of the present study, future research should aim to strengthen the
evidence base for recreational training units as an intervention for children with ASD by adopting
more rigorous and inclusive research designs. Large-scale, randomized controlled trials conducted
across multiple institutions and geographic regions would provide the statistical power and diversity
needed to generalize findings beyond the current, context-specific sample [46,54]. Such trials should
deliberately recruit participants from a range of socio-economic, cultural, and linguistic backgrounds,
thereby ensuring that the intervention’s effectiveness is tested in varied real-world settings [55,56].

Long-term follow-up is particularly crucial. While the current results are encouraging, they only
capture short-term outcomes immediately after the eight-week program. Subsequent studies should
track participants for several months or even years after the intervention to determine whether
improvements in psychological and motor domains are sustained over time or require ongoing
reinforcement [46,57]. Longitudinal designs could also shed light on the developmental trajectory of
children who participate in structured recreational programs, potentially revealing cumulative
benefits that extend into adolescence [58,59].

In addition, further investigation into the specific components of recreational training units
could yield valuable insights. The program used in this study integrated a variety of activities,
ranging from cooperative games to sensory-motor challenges. Future research could systematically
isolate and compare these elements to determine which are most effective for reducing particular
types of repetitive behaviors or for enhancing specific psychological variables such as emotional
regulation or social communication [60,61]. Such work could enable the creation of tailored
intervention packages for children with different ASD profiles.

The incorporation of technology into recreational interventions presents another promising
avenue. Tools such as virtual reality, interactive motion-sensing games, and wearable devices for
movement tracking could enhance engagement, provide objective feedback, and allow for real-time
adjustments to activity difficulty [62,63]. Technology could also facilitate remote delivery, making
interventions more accessible in areas where trained personnel or specialized facilities are limited
[64,65].

Furthermore, it would be valuable to explore the role of caregivers and educators not merely as
observers but as active facilitators of recreational units. Training non-specialist staff to deliver the
program could test whether similar benefits can be achieved without direct researcher supervision,
thereby increasing the scalability of the intervention [66,67]. This approach could also foster stronger
home-school continuity, with families able to reinforce learned skills in daily routines [68,69].

Finally, future studies should examine how individual differences within the ASD population—
such as severity of symptoms, cognitive ability, sensory processing patterns, or presence of comorbid
conditions—influence responsiveness to recreational programs. Stratified analyses could reveal
which subgroups benefit most from specific activities, enabling more personalized, effective, and
efficient intervention planning [70,71].

By addressing these lines of inquiry, future research can move from demonstrating preliminary
efficacy to establishing robust, contextually adaptable models for recreational training units. Such
models have the potential to become an integral part of comprehensive care strategies for children
with ASD worldwide, promoting not only motor and psychological improvements but also long-
term inclusion, independence, and quality of life.

5. Conclusions

The present study demonstrated that an eight-week structured recreational training program
produced significant improvements in both psychological and motor outcomes among children with
ASD in a Palestinian special education setting. Specifically, the intervention was associated with
marked reductions in aggressive and irrational behaviors, improvements in social communication,
and notable decreases in the frequency of common repetitive motor patterns. These findings suggest
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that recreational training can serve as an effective, engaging, and culturally adaptable non-
pharmacological intervention targeting multiple developmental domains simultaneously.

The integration of such programs into rehabilitation and educational frameworks may offer
meaningful benefits, particularly in resource-limited contexts where access to specialized therapeutic
services is constrained. Nevertheless, given the small sample size, absence of a control group, and
short follow-up period, the results should be interpreted with caution. Further research employing
larger, multi-center samples, randomized controlled designs, and long-term follow-up is
recommended to confirm these findings, examine their sustainability, and identify the most effective
program components for different ASD profiles.
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