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through appropriate physical exercises, which ultimately enhance brain
function and performance. The present study aimed to investigate the effect
of sensory—motor exercises with a game sense approach on executive and
motor control in children with learning disorder.

Methods: This quasi-experimental, applied research employed a pretest—
posttest design with a control group. The statistical population included 36
female children with learning disorder (mean age = 8.39 £ 0.49 years) who
were recruited from learning disorder centers in Mashhad and randomly
assigned to two intervention groups (sensory—motor with a game sense
approach, sensory—motor with a goal-oriented approach) and one control
group. The intervention groups participated in sensory—motor integration
training twice a week for eight weeks (60 minutes per session). During this
period, the control group continued their usual activities. Executive control
(inhibitory control) and motor control (gross motor skills) were assessed
before and after the intervention using the Stroop Test and the Burininks-
Oseretsky Test, respectively.

Results: A mixed MANOVA showed that sensory—motor exercises with a
game sense approach significantly improved executive and motor control
across all variables compared to the control group. In comparison with the
goal-oriented group, improvements were observed only in running speed and
agility (p < 0.05).

Conclusion: Sensory—motor exercises based on a play-oriented approach
can serve as an effective intervention to enhance executive and motor control
in children with learning disorder.
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Extended Abstract

Learning disorder (LD) are neurodevelopmental conditions that substantially impair
children's ability to acquire academic and motor skills. While LD are primarily
associated with cognitive and linguistic challenges, a growing body of research
highlights consistent motor deficits, particularly in fine and gross motor domains.
Since learning disorder are neurological in nature and all learning functions are formed
in the brain and nervous system, it can be said that a defect in the function of the
prefrontal cortex of the central nervous system is one of the most common causes of
learning disorder, which leads to a defect in the performance of executive functions.
One of the most important components of executive functions is inhibition, which is of
great importance in the optimal performance of students with learning disorder.
Inhibition is the ability of a person to inhibit certain cognitive or behavioral responses.
Some studies have shown that children with learning disorder are impaired in tasks
that measure cognitive inhibition.

On the other hand, gross motor skills, which are one of the most important components
of motor proficiency, are the ability to use major muscle groups to perform regular joint
movements. In fact, balance and motor coordination are important basic principles in
learning, and the presence of problems in motor processes can manifest as problems
with visual perception, auditory perception, tactile-motor perception, motor problems
such as gross motor skills, fine motor skills, balance, recognition of aspects,
orientation, awareness, and body image.

One such approach is the Game Sense Approach (GSA), grounded in ecological
psychology and dynamic systems theory. GSA promotes motor learning through
interactive, game-like settings that emphasize decision-making, problem-solving, and
autonomy . Unlike traditional, repetitive skill drills, GSA encourages learning through
playful and meaningful experiences.

On the other hand, proper sensory-motor integration is a key condition for proper
learning. Children with learning disorder have a weaker ability to receive and integrate
information from different senses than normal children. These children react strongly
to sensory stimuli and process information differently than normal people.

When sensory-motor integration is induced in the child as a GSA educational method,

considering that play-based learning is a democratic learning method and the child
|
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himself participates in the exercises, the combined implementation of these exercises
can help improve the problems of children with learning disorder.

In general, most research shows that physical interventions during critical
developmental stages can have positive and lasting effects. Performing sensory-motor
integration exercises in the form of GSA, considering the mechanisms of influence
mentioned, is likely to form the foundations of learning in individuals, especially
children, and also help improve their cognitive and motor learning problems. On the
other hand, due to the prevalence of learning disorder in the early elementary school
years and the importance of providing sensory-motor integration exercises at this
stage, because the majority of children at this age reach a high level of development
in sensory integration, which is the basis of learning and cognitive development, and
children with learning disorder at this early age have deficits in sensory integration,
and also the importance of providing training interventions among young children that
cause the formation of a strong connection between their body and brain. Also,
because the exercises in this study do not require special facilities, they can be
implemented in different time and place conditions. On the other hand, not addressing
the issue of learning disorder can incur great costs in the educational system, families,
and children themselves. Therefore, addressing this issue is of great necessity. On
the other hand, due to the prevalence of this disorder, addressing it in the present
leads to less cost and time in the future. Given the importance of the potential
interaction between motor activities and cognitive problems in children with learning
disorder and the limited research in this field, the aim of the present study was to
investigate the effect of a course of sensory-motor training with a GSA educational
approach on inhibitory control and gross motor skills in children with learning disorder.
Materials and Methods

This study employed a quasi-experimental pretest—posttest design with a control
group. Participants were 36 girls aged 7-9 years, all diagnosed with learning disorder
(LD) by specialists affiliated with the exceptional education system in Mashhad, Iran.
Participants were selected through convenience sampling and randomly assigned to
three groups: (1) Game Sense, (2) Goal-Oriented, and (3) Control (Each group
comprised 12 participants). Inclusion criteria included a formal LD diagnosis, 1Q

between 85 and 110, and no sensory or neurological disorder.
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The two intervention groups participated in 60-minute sessions, twice per week, over
eight weeks. The Game Sense group engaged in dynamic, playful activities
incorporating sensory input, balance tools, visual and tactile stimuli, and cooperative
tasks. This program emphasized child involvement, task variability, and game-based
progression rooted in active learning. The Goal-Oriented group received equivalent
motor activities through direct instruction, emphasizing repetition, technique, and
structured physical guidance. The Control group received no intervention and
continued their regular school routines without additional support.

The Stroop test was used to measure inhibition, and the Bruininks-Oseretsky
(BOTMP) test (short version) was used to measure gross motor skills.

Data analysis was conducted using a repeated-measures MANOVA with a 3 (group)
x 2 (time) design to assess changes from pretest to posttest across groups. Statistical
significance was set at p< 0.05. The study received ethical approval
(IR.SSRC.REC.1402.140), and written informed consent was obtained from all
participants’ parents or legal guardians.

Results

The results showed that in the game sense and goal-oriented groups, Stroop test
scores increased significantly from pre-test to post-test (P<0.05). On the other hand,
in the pre-test stage, there was no significant difference between the scores of the
research groups (P<0.05). However, in the post-test stage, the difference between the
groups was significant and the game sense group had a higher total score than the
control group (P<0.05). However, there was no significant difference between the
game sense with goal-oriented and goal-oriented with control groups (P<0.05). In
gross motor skills, the results showed that in the game sense and goal-oriented
groups, the variables of running speed and agility, balance, bilateral coordination and
strength changed significantly from pre-test to post-test (P<0.05). On the other hand,
in the pre-test stage, there was no significant difference between the gross motor skills
of the research groups (P<0.05). However, in the post-test phase, the difference
between the groups was significant, and the game sense group had better running
speed and agility than the goal-oriented and control groups, and the goal-oriented
group had better running speed and agility than the control group (P<0.05). On the
other hand, in the balance variable, the game sense and goal-oriented groups were
better than the control group (P<0.05). However, no significant difference was
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observed between the game sense and goal-oriented groups (P<0.05). On the other
hand, in the bilateral coordination variable, the game sense group performed better
than the control group (P<0.05). However, no significant difference was observed
between the game sense with goal-oriented and goal-oriented with control groups
(P<0.05). And in the power variable, the game sense and goal-oriented groups
performed better than the control group (P<0.05). However, no significant difference
was observed between the game sense and goal-oriented groups (P<0.05).
Discussion and Conclusion

The results showed that a course of sensory-motor exercises with a game sense
educational approach improved inhibitory control and gross motor skills in the post-
test scores of the game sense group in all variables compared to the control group
and only in the variables of running speed and agility compared to the goal-oriented
group (p<0.05).

These findings align with previous studies supporting play-based motor interventions
for children with learning or motor difficulties. The structure of GSA, which emphasizes
child-centered learning and interactive gameplay, likely contributed to greater
motivation and engagement—two critical factors for effective motor learning. Unlike
traditional models relying on repetition and instruction, the GSA encourages
exploration, creativity, and decision-making during movement tasks, which may lead
to deeper sensory-motor integration.

Neuroscientific evidence reinforces the benefits of physical activity on brain function.
Research shows movement-based interventions increase brain blood flow, enhance
neural connectivity, and promote neurotransmitters associated with learning, attention,
and emotional regulation. The multisensory and engaging nature of the GSA likely
activates these neurobiological mechanisms more effectively than rigid, instructor-led
approaches.

The study supports previous findings highlighting the importance of autonomy, intrinsic
motivation, and emotional connection in learning environments for children with
cognitive challenges. When children are active participants rather than passive
recipients, their psychological investment increases, leading to improved performance

and skill retention.
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Despite its strengths, this study had limitations. The sample was relatively small and
restricted to girls, limiting generalizability. The short intervention period (eight weeks)
does not allow conclusions about long-term effects. Future research should include
larger, gender-diverse samples, longer durations, and additional outcome measures
such as academic or social-emotional functioning.

In conclusion, the GSA-based sensory-motor integration program offers a powerful,
adaptable, and engaging intervention for improving executive and motor control in
children with LD. Its integration of play, movement, and cognitive engagement makes

it a promising tool for educational and therapeutic settings.
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