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Abstract

Background: Children with intellectual disabilities are at high risk of experiencing motor planning
deficits, which impact their independence and social participation. These deficits are associated with
impairments in sensory processing and sensorimotor integration. Although Sensory Integration Therapy (SIT)
is widely used to improve motor skills in children with developmental disorders, research specifically evaluating
the effectiveness of SIT on motor planning abilities in children with mild to moderate intellectual disabilities
remains very limited. Most previous studies have focused on general motor skills or involved populations of
children with other developmental disorders. Objective: To determine the effect of Sensory Integration
Therapy on motor planning in children with intellectual disabilities at SLB Angkasa Halim in 2025. Methods:
A quasi-experimental study using a two-group pretest-posttest design. The measurement tool used was the
Bruininks-Oseretsky Test of Motor Proficiency, 2nd Edition, Short Form (BOT-2 SF). The intervention group
received Sensory Integration Therapy three times a week for four weeks (40-minute sessions), while the control
group engaged only in standard daily school activities. Results: Paired T-test results for the intervention group
showed a mean value of 4.25 and a p-value of 0.000, whereas the control group showed a mean value of 0.41
and a p-value of 0.096. The Independent T-test yielded a p-value of 0.000, indicating a significant difference in
the effect between the intervention and control groups. Conclusion: Sensory Integration Therapy has a
significant effect on motor planning abilities in children with intellectual disabilities at SLB Angkasa.
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1. INTRODUCTION
Children with intellectual disabilities

have the potential to have difficulties in
planning movements or motor planning
disorders (1). This disorder is characterized
by difficulty following the sequence of
movements, slow initiation of motor
confusion  when
difficulty

activities, receiving

instructions,  or adjusting
movements to new situations(2). These
barriers have an impact on children's daily
activities,  independence, and social
participation(3).

Motor planning disorders in children
with disabilities are influenced by various
factors, such as limited cognitive function,
sensory integration disorders, and delays in
basic sensorimotor development(4). Based
on the learning pyramid concept, motor
planning skills develop after maturation of
sensory functions, proprioceptive, posture
control, and movement coordination.
Therefore, interference with these basic
aspects can hinder motor planning skills (4).

The prevalence of intellectual disability
in children is estimated to reach 1-3% of the
world's child population, with a fairly high
figure in Indonesia(5). Data from the
Ministry of Health of the Republic of
Indonesia shows that there are around 38,545

school-age  children  with intellectual

disabilities, and most of them have motor
delays(6). In addition, more than 70% of
children with mild to moderate disabilities
experience motor impairments that affect
functional activities, as well as involvement
in social activities and daily
independence(7).

Physiotherapy plays an important role
in improving the motor skills of children with
disabilities through sensorimotor exercises
and functional activities. One of the
interventions that can be used is Sensory
Integration Therapy (SIT), which is a therapy
that aims to help children process and
integrate various sensory inputs so that they
are able to produce more adaptive movement
responses8. SIT is known to improve sensory
regulation, coordination, and movement
readiness that underlie motor planning(8).

Although some studies have reported
the effectiveness of Sensory Integration
Therapy in improving motor skills and
adaptive  behavior in children  with
developmental disabilities, most studies still
focus on children with Autism Spectrum
Disorder or generalized developmental
disorders.  Research  that specifically
evaluates the effect of Sensory Integration
Therapy on motor planning abilities in
children with disabilities is still limited,

especially those using the BOT-2 SF
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measuring device. In addition, research
related to sensory integration-based
interventions in children with disabilities in
special school environments in Indonesia is
still rare. In fact, motor planning disorders in
children with disabilities can have a direct
impact on children's functional activities,
independence, and social participation.
Therefore, this study was conducted to
analyze the effect of Sensory Integration
Therapy on motor planning ability in
children with disabilities.

2. METHODS

This study uses the quasi-experimental
with Two Group Pretest-Posttest Design. The
intervention group received treatment
Sensory Integration Therapy 3 times/week
for 4 weeks with a time of 40 minutes, while
the control group ran Daily Activity at School
(Academic activities, development life skills,
and extracurricular). This research was
conducted in January 2025, for 4 weeks at
SLB Angkasa, East Jakarta.

The intervention program was carried
out in the form of sensorimotor-based play
therapy consisting of four training stations.
First, sensory-motor novel task, children
perform activities of jumping obstacles,
following changes in movement sequences,
and moving objects to practice sequencing

and movement adaptation. Second, follow

the path is done by walking along a zig-zag
path or a certain pattern to improve visual-
motor coordination and balance. Third, push,
pull, and carry involves pushing, pulling, and
carrying objects to provide proprioceptive
stimulation and improve postural stability.
Fourth, cross-lateral activities are carried out
through cross-body movement activities such
as patterned clapping and bilateral
movements to improve bilateral coordination
and sensorimotor integration.

This research was carried out after
obtaining a research permit with the number
DP.04.03/F.X1.22/6071/2025 in December
2025 from the Research Ethics Committee of
the Jakarta Ministry of Health Polytechnic
[11. The number of samples in the study was
24 children. The deviation data was 16.78
based on previous research and a correction
factor of 10%, so the total sample per group
of 12 children was used. The technique of
determining the intervention group and the
control group used purposive sampling.

The inclusion criteria for this study
include: respondents are children with mild
disabilities/able to learn (1Q 50-70) or
moderate/able to train  (IQ  35-50),
respondents aged 6-15 years, able to follow
instructions, have a standard score of BOT-2
Short Form < 40, are not currently doing
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therapy, and parents allow children to
become respondents by signing an informed
consent. 1Q score data was obtained from the
results of psychological examinations of SLB
Angkasa students in May 2025.

Exclusion criteria include: being a
respondent in another study that affects
motor planning, respondents having a history
of congenital diseases, severe
musculoskeletal disorders, or other diseases.

The drop-out criterion is not to participate in

training for more than two days according to
the agreed training schedule.

Data analysis was carried out by
normality test using the Saphiro Wilk Test
and homogeneity test using Levene's Test.
The results were normally distributed and
homogeneous, then a hypothesis test was
carried out Paired Sample T-Test, and a
different test was carried out Independent T-
Test.

Total Disabled Population

n=~66

v

Motor Disorders
n=35

Ages 6-15

Able to follow the therapist's instructions
Has a standard BOT-2 SF score of < 40
Not currently doing therapy

Parents allow children to be respondents

ok wWNPE

Is a child with a mild or moderate category disability

Inclusion Criteria
n=24

1

Daily
Activity at School
Control Group n =12

Sensory Integration Therapy
Intervention Group
n=12

Figure 1. Sampling Technique Scheme
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3. RESULTS AND DISCUSSION
Results

1. Sample Characteristics Data

Table 1. Sample Characteristics by Gender, Age, I1Q Score and SF BOT2 Score

Characteristics n % MeanzSD 95% CI
Gender
Intervention Groups
Male 8 66,7%
Women 4 33,3%
Control Group
Male 9 75%
Women 3 25%
Age
Intervention Groups
6-15 years 12 100% 10.67+1.614 9,64-11,69
Control Group
6-15 years 12 100% 10.83+1.899 9,63-12,04
Intellegence Quotient Score
Intervention Groups
30-49 2 16,7% 63.83+7.975 58,77-68,90
50-70 10 83,3%
Control Group
30-49 2 16,7% 64.42+7.525 59,64-69,20
50-70 10 83,3%
BOT-2 SF Score
Intervention Groups
Pretest 26.67+7.512 21,89 — 31,44
Posttest 30.92+7.549 26,12 — 35,71
Control Group
Pretest 26.67+5.898 22,92 - 30,41
Posttest 27.08+5.664 23,48 — 30,68

Source: Primary Data, 2025

The table above shows the results of the
gender distribution in both groups, both
groups are dominated by the male sex. The
intervention group numbered 8 people while
the control group numbered 9 people. In
addition, the majority of the age of the sample
in the study was 9 and 11 years old. Mean age
in the intervention group was 10.67, while the

control group was 10.83. The data in the table
above also shows that the majority of the
sample of this study are children with mild
disabilities with an 1Q score of 50-70 totaling
10 people in each group. The average 1Q
score in the intervention group was 63.83
while the average 1Q score in the control
group was 64.42. The average score of BOT-
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2 SF in the pretest intervention group was
26.67 to 30.92 during the posttest.
2. Paired Sample T-Test

Meanwhile, in the control group it was 26.67
to 27.08.

Table 2. Hypothesis Test Results of Motor Planning Ability of Disabled Children

Groups Mean+SD AMean£SD t P - value
Intervention Groups Pretest 26.67+7.512
+ -
Posttest 30.92+7.549 4.25+0.037 6,888 0,000
Control Group Pretest 26.67+5.898
+ -
Posttest 27.08+5.664 0.410.234 1820 0,096

Source: Primary Data, 2025
The results of the Paired Sample T-

Test in the intervention group obtained a p-
value of 0.000 (p < 0.05), while in the control
group, a p-value of 0.096 (p > 0.05) was
obtained. It can be concluded that there was a
significant effect of the Sensory Integration
3. Independent T-Test

Therapy intervention on motor planning
ability in the intervention group, and there
was no significant effect of Daily Activity at
School on motor planning ability in the

control group.

Table 3. Results of Different Tests for Intervention Groups and Control Groups

Evaluation Groups MeanzSD t P - value
Pretest & Intervention 4.25+2.137
Posttest Score 5,825 0,000
Difference Controls 0.42+0.793

Source: Primary Data, 2025

The results of the Independent T-Test
showed that the p-value in both groups was p
< a (0.05). Ho was rejected which indicated
Discussion

The dominant gender frequency
distribution of the sample in both groups was
males. According to previous research, it was
stated that intellectual disabilities are more
common in men than women, with a ratio of
about 1.3-1.5 times higher(1). It is influenced
by the complex interaction between genetic,

hormonal, and environmental factors that

that there was a significant difference in
motor planning ability between the two

groups.

affect the development of the nervous system
(1). Men have only one X chromosome so
they are more susceptible to genetic disorders
than women who have two X chromosomes.
Hormonal factors such as prenatal
testosterone exposure and the risk of
perinatal complications also increase this

susceptibility(1).
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The age frequency distribution showed
that the majority of the sample was at 9 and
11 years of age. This data is consistent with
recent research that states that Sensory
Integration Therapy interventions are most
commonly administered at that age. In this
phase, children are in a period of rapid motor
and cognitive development, so that
interventions have optimal potential in
improving functional abilities, including
motor planning(9). In addition, sensory
processing and motor skills disorders often
begin to be identified at school age due to the
increased demands of learning and motor
activities(9).

Descriptive data of the average 1Q
score in both groups showed that the majority
of the sample was in the category of mild
disability (IQ 50-70). Epidemiologically,
most children with intellectual disabilities are
in the mild category (1Q 50-70) which covers
about 85% of the population, while the rest
are in the moderate to severe category (10).
This is in accordance with the literature in the
American Psychiatric Association which
describes the classification of intellectual
disability rates based on IQ range as well as
the dominance of mild categories in the
population(9).

Based on the results of statistical tests

Paired Sample T-Test in the Sensory

Integration Therapy intervention group in
this study, a p-value of 0.000 was obtained,
which means There is a significant
influence on the ability Motor Planning after
being given an intervention. The
improvement shows that integrated sensory
stimulation through vestibular,
proprioceptive, and tactile activities is able to
help the planning process and the execution
of more organized movements. Engine
planning or Praxis requires the child's ability
to receive, process, and integrate sensory
information before producing an adaptive
motor response. (11).

In children with disabilities, limitations
in cognitive function and sensory processing
often lead to obstacles in  movement
sequencing, bilateral coordination, and the
ability to adapt movement to environmental
demands. In addition, limited cognitive
function causes ineffective communication
between areas to inhibit the feedforward and
feedback mechanisms , thus affecting the
ideation, planning, and execution processes
in motor planning(12). Through sensory
integration activities that are carried out in a
repetitive and structured manner, children
gain sensorimotor experience that can
increase the efficiency of sensory integration
and motor control so that motor planning

skills become better. (13).
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Sensory Integration Therapy activates
and strengthens the connectivity between the
parietal cortex, premotor area, supplementary
motor area, basal ganglia, and cerebellum.
Improving the quality of sensory inputs
through vestibular and proprioceptive
stimulation helps to form a more accurate
feedforward model and improves postural
stability as the basis for the implementation
of directed movements. Thus, Sensory
Integration Therapy has a positive impact on
improving motor planning skills through
strengthening  sensorimotor  integration,
adaptive response, and optimization of
movement planning mechanisms in children
with disabilities (14).

The increase in motor planning scores
in the intervention group can also be
influenced by the characteristics of active,
repetitive, and play-based therapy. Activities
such as follow the path, cross-lateral
activities, and sensory-motor novel tasks
require children to plan the direction of
movement, remember the sequence of
activities, maintain balance, and adjust motor
responses to changing stimuli. This condition
is thought to stimulate coordination between
the sensory and  motor  systems
simultaneously. In addition, a play-based
approach allows the child to be more

motivated and engaged during the therapy

process  thereby increasing active
participation in exercise (12).

The results of this study are in line with
several previous studies that reported that
Sensory Integration Therapy was effective in
improving motor skills, coordination, and
adaptive  function in  children  with
developmental disabilities (11). However,
most previous studies have been conducted
on children with Autism Spectrum Disorder
or generalized developmental disorders(15),
while studies that specifically evaluate motor
planning abilities in children with disabilities
are still limited. Therefore, this study
provides additional evidence that the sensory
integration approach also has the potential to
provide benefits to the population of children
with disabilities, especially in the aspect of
motor planning.

However, the mild improvement also
found in the control group needs to be of
concern in the interpretation of the study
results. These changes are likely influenced
by routine school activities that still involve
motor  stimulation and environmental
interactions during the study period. In
addition, maturation factors, adaptation to
measurement instruments, and learning
effects from test repetition can also
contribute to an increase in scores even

though they are not statistically significant (p
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= 0.096). This shows that a child's motor
development is not only affected by a single
intervention, but also by the experience of
daily activities and the child's natural
developmental process.

Based on the results obtained from the
Independent T-Test, a p-value of 0.000 was
obtained. These findings reinforce the
suspicion that Sensory Integration Therapy
has a therapeutic effect on motor planning
ability in children with disabilities. Although
the control group showed a slight
improvement in score, the improvement was
much lower than that of the intervention
group. This condition indicates that Daily
Activity at School alone is not enough to
provide optimal sensorimotor stimulation to
meaningfully improve motor planning skills
(16).

This research has several limitations.
The duration of the intervention, which lasted
only four weeks, could not describe the long-
term effects of Sensory Integration Therapy
on motor planning ability. In addition, the
study did not control for other factors such as
intelligence levels, family support, physical
activity outside of school, and children's
attention levels during therapy that could

potentially affect the outcome of the study. In

addition, the use of the BOT-2 SF as a
measurement instrument needs to be
interpreted critically. The BOT-2 SF is
essentially a general motor ability
measurement tool and not a specific
instrument for assessing motor planning
directly. However, some components in the
BOT-2 SF such as bilateral coordination,
balance, upper limb coordination, and
running speed & agility are related to praxis
and motion planning capabilities so that they
can be used to describe the performance of
motor planning functionally.

Further research is recommended to
use a randomized controlled trial design,
longer duration of interventions, and more
specific instruments to measure motor
planning or praxis directly.
4. CONCLUSION

The administration of Sensory
Integration Therapy has a significant
influence on improving motor planning skills
in children with disabilities Sensory
integration interventions involving vestibular
stimulation, proprioceptive, and bilateral
coordination have the potential to improve
sensorimotor integration and adaptive

movement responses in children.
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