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Extended Abstract
1. Introduction

pecific learning disabilities (SLDs)

are neurodevelopmental disorders

with biological origins that lead to

persistent difficulties in acquiring

academic skills such as reading,

writing, and mathematics (American
Psychiatric Association, 2013). These disorders not
only affect students’ academic performance but also
have emotional, social, and behavioral consequences
(Ofiesh & Mather, 2023). Children with SLDs may
struggle with emotional regulation, social interaction,
and adaptation to educational environments, which can
result in increased anxiety, reduced self-esteem, and
academic decline  (Whitehouse, 2024). Spatial
perception plays a crucial role in learning. It involves
identifying, visualizing, and mentally manipulating
objects and their positions, and is closely linked to
academic performance, visual-motor coordination, and
information organization (Porat & Ceobanu, 2024;
Tiwari et al., 2024). Disruption in the magnocellular
visual pathway can impair spatial processing and lead
to difficulties in reading, writing, and letter sequencing
(Muller-Axtetal., 2025). Sensory integration programs,
as rehabilitative approaches, aim to stimulate sensory
systems in a structured manner to enhance neural
connectivity and cognitive performance (Ayers, 1979;
Schaaf et al., 2023). These programs include play-based
and movement activities that engage tactile, vestibular,
and proprioceptive systems (Oh et al., 2024). Recent
studies have shown that multisensory interventions can
improve writing skills, reduce behavioral issues, and
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enhance academic achievement in children with learning
disabilities (Karimi Lijahi et al., 2021). Given the
importance of spatial perception and academic
achievement in educational success, the present study
aimed to investigate the effectiveness of a sensory
integration program in improving these two components
in elementary students with specific learning disabilities.

2. Materials and Methods

This study employed a quasi-experimental design with a
pre-test, post-test, and control group. The statistical
population consisted of male and female elementary
school students (Grades 1-5) diagnosed with specific
learning disabilities in Shahrud during the 2024-2025
academic year. Using purposive sampling, 30 eligible
students were selected based on specialist diagnosis,
academic records, and teacher reports, and were randomly
assigned to an experimental group (n=15) and a control
group (n=15). Inclusion criteria included confirmed
diagnosis of a specific learning disability, parental
consent, and no prior exposure to sensory integration
interventions. Exclusion criteria included absence from
more than two intervention sessions, concurrent
therapeutic treatments, or lack of cooperation during the
intervention. Data were collected using Frostig’s Visual
Perception Test (1963), focusing on subscales related to
spatial perception, and the Academic Achievement
Questionnaire developed by Pham and Taylor (1999),
both of which have demonstrated acceptable reliability
and validity in previous research. The experimental group
participated in a structured sensory integration program
consisting of ten 45-minute group sessions conducted
weekly by a trained therapist. The intervention involved
play-based and goal-directed activities designed to
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systematically ~ stimulate tactile, vestibular, and
proprioceptive systems, with the aim of enhancing
balance, body awareness, and eye-hand coordination. The
control group did not receive any intervention during the
study period. Data were analyzed using analysis of
covariance (ANCOVA) in SPSS version 24 to compare
posttest scores between groups while controlling for
pretest scores. Prior to analysis, assumptions of normality,
homogeneity of variances, linearity, and homogeneity of
regression slopes were examined and confirmed.

3. Results
ANCOVA results showed a statistically significant
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difference between the experimental and control groups in
spatial perception and academic achievement after
controlling for pre-test scores (p<0.01). The experimental
group demonstrated notable improvements in both variables,
while the control group showed no significant change.
These results align with previous studies on the
effectiveness of multisensory interventions and suggest
that targeted sensory stimulation can enhance spatial
processing, Visual-motor coordination, and academic
performance. Analysis of Frostig’s subscales indicated the
most  significant changes occurred in eye-hand
coordination and spatial relations, consistent with the
nature of the sensory-motor activities used.

Table 1. Means and Standard Deviations of Pre-test and Post-test Scores in Experimental and Control Groups

Variable Group Pre-test Mean SD Post-test Mean SD \
Spatial Perception Experimental 19.80 2.5 22.92 3
Control 19.40 3.9 19.56 4
. . Experimental 41.60 6.8 46.24 7.2
Academic Achievement Control 40.16 6.3 40.92 6.9
Total Score Experimental 85.88 10.7 95.80 11
Control 83.92 12.3 85.72 9.9

4. Discussion and Conclusion

The present study examined the effectiveness of a
sensory integration program on spatial perception and
academic achievement in elementary school students
with specific learning disabilities. The findings showed
that participation in the sensory integration intervention
led to significant improvements in both spatial perception
and academic achievement compared with the control
group. These results indicate that structured sensory-
based interventions can positively influence cognitive
and academic processes in students with learning
disabilities. The improvement observed in spatial
perception may be attributed to the systematic
stimulation of tactile, vestibular, and proprioceptive
systems, which play a crucial role in spatial processing
and visual-motor integration. Activities such as balance
exercises, coordinated movements, and eye—hand
coordination tasks likely enhanced neural organization
and sensory processing efficiency, resulting in improved
ability to perceive and organize spatial relationships
(Zhang et al., 2023). This finding is consistent with
previous research highlighting the effectiveness of
multisensory and perceptual-motor interventions in
strengthening spatial cognition. Moreover, the significant
improvement in academic achievement suggests that
enhancing basic sensory and perceptual functions may
indirectly support academic learning. Improved spatial
perception, attention, and motor coordination can

facilitate more effective engagement with academic
tasks, particularly in reading, writing, and mathematics
(Fathi Azar & Mirzaei, 2023). Despite these findings, the
study was limited by a small sample size and the lack of
follow-up assessments. Future research should examine
the long-term effects of sensory integration interventions
across different age groups and academic domains.
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