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Abstract

Gross motor skill (GMS) development is crucial for children with autism to increase independence
in daily activities, physical fitness, and self-confidence. This study aims to quantitatively analyze the
physical features based on GMS of autism spectrum disorder students aged 6-10. The method
utilized in this study was a survey with a quantitative descriptive approach. The sampling technique
is determined using purposive sampling based on specific considerations in the population. In this
study, the total participants are 57 students, consisting of 14 students from SLB Autis Laboratorium
UM and 43 from SDN 2 Sumbersari as supporting data. The test instrument operated in this study
is the Test of Gross Motor Development-2 (TGMD-2), which assesses the gross motor skills of
children aged 3-10 years in locomotor aspects and control objects. The research results on the
physical features analysis of gross motor skills aged 6-10 years of autistic students at the SLB
Autis Laboratorium UM obtained an inferior category. It impacts student development in daily
activities, and consequently, teachers need to rearrange the design of learning programs for
autistic students to improve gross motor skills. The teachers should evaluate the effectiveness of
programs and interventions that have been implemented.
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INTRODUCTION

Education is a human right, including persons with disabilities, as stipulated in Article
10 of the Law on Persons with Disabilities number 8 of 2016. These laws guarantee the
right of persons with disabilities to obtain quality education and proper concession. Based
on this regulation, it is consequential to improve the quality of services for people with
disabilities. Analyzing physical features is a crucial first step to improving the quality of
services for people with disabilities to identify the limitations of their abilities. In addition,
measuring physical features is beneficial as a reference in designing appropriate learning
programs and evaluating the effectiveness of programs and interventions applied to
persons with disabilities. Delayed development of gross motor skills (GMS) is a significant

problem faced by people with disabilities. Most have delays in cognitive, psychomotor,
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behavioral language, communication, and social interaction aspects of autism
(Purnamasari et al., 2023; Siswantoyo & Oktavia, 2018; Veldman et al., 2020).

Children with Autism Spectrum Disorder (ASD) have varying conditions of gross
motor skills but are generally characterized by delays in development, poor coordination,
and difficulty in performing gross motor movements. According to Nababan et al. (2019),
children with autism repeatedly experience problems in their motor development, such as
decreased sensory sensitivity, lack of control over balance, stiffness when anticipating
disturbances, lack of control over speed and strength, and difficulty regulating body
movements properly. A similar study conducted by Bedford et al. (2016) stated that most
autistic children have difficulty moving due to impaired sensory sensitivity, which results in
them tending to be unable to perform various play activities that require good coordination
and gross motor skills. Late handling of motor disorders will cause difficulty in being
independent and will always depend on others (Nofianti, 2020).

The development of gross motor skills measures children's growth and
development in self-help, social assistance, play, and school skills (Djuanda & Adipura,
2020). Therefore, gross motor skill development must be trained to provide various
benefits for children with autism spectrum disorder, such as increased independence,
physical fitness, and self-confidence. It can help autistic children in carrying out daily
activities. In addition, the development of gross motor skills can support and improve the
ability of autistic children to interact with the surrounding environment and their peers
(Aulia & Kartiko, 2017).

In the development of Autism Spectrum Disorder (ASD) children, each child certainly
has dissimilar motor abilities, such as slow, medium, and fast. The level of development of
children's motor skills is affected quickly or slowly by several factors, such as the
environment, movement experience, and learning facilities, which impact learning
outcomes (Setiawan et al., 2020). Gross motor skills services are essential for children
aged 6-10 years, where the development of gross motor skills is clearly seen. At this age,
children actively explore activities in the surrounding environment, such as running,
climbing, walking, jumping, and throwing (Mahfud & Yuliandra, 2020). However, the
services provided to children with autism cannot be generalized due to the varying in each

child’s development.
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The services provided should be adjusted to their abilities and needs. This service is
a challenge for teachers to provide service programs that follow the characteristics of each
student (Kurniawan, 2018). Appropriate services are crucial to optimizing the development
of children with ASD. Therefore, to get appropriate services, it is necessary to measure the
gross motor skills of autistic children first. The measurement of the motor skills of autistic
children can support them in achieving the full potential of their abilities (Grant & Nozyce,
2013; Irvan, 2020).

These measurements aim to identify skill development, provide appropriate learning,
and evaluate the effectiveness of programs and interventions that have been implemented.
Adaptive physical education teachers also require this measurement to measure students'
gross motor skills. Measurement of affective aspects in autistic children can be noticed
from interest in learning, courage to try, and the ability to move independently. Cognitive
aspects can be measured through the Wechsler Intelligence Scale for Children (WISC)
test, which measures the intelligence of autistic children. This test consists of verbal and
performance assessments that cover various aspects such as vocabulary, comprehension,
associative thinking skills, and practical skills in daily activities. As for implementing the
psychomotor aspect, there are barriers to measuring the gross motor skills of children with
autism.

The obstacles in the psychomotor aspect for children with autism are in the memory
system, especially prospective memory, which is an obstacle in measuring gross motor
skills. In line with this statement, it impacts tasks that require a lot of cognitive
concentration, such as complex procedural tasks. This problem causes children with
disabilities accompanied by low prospective memory ability to need an exceptional
approach to measuring skills. In addition to deliberate cognitive and psychomotor
development, instruments for autistic children are still minimal. Therefore, it is important to
design simple gross motor skill measurement tasks so that autistic children with low
prospective memory ability can accomplish them (Battah et al., 2023; Manalu & Suparmi,
2023; Ramadhani et al., 2016; Rasam et al., 2019; Sheppard et al., 2018).

The measurement of gross motor skills, according to several studies using the
TGMD-2 instrument in autistic children aged 3-10 years, compares different locomotor
results and control objects. Gross motor measurements with the TGMD-2 instrument were

carried out on a population of autistic children with characteristics aged 6-10 years, which
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showed significant delays in gross motor skills. Gross motor measurements were carried
out on autistic children with age characteristics of 8-10 years, which showed that motor
skills were better along with the level of autistic disorder. Based on several research results
using the TGMD-2 instrument in autistic children aged 3-10 years, differences were
observed in locomotor and object control skills, while in children aged 6-10 years,
locomotor control with the TGMD-2 instrument shows a significant increase in locomotor
performance and better object control.

The measurement of gross motor skills using the TGMD-2 instrument in autistic
children in Indonesia is still limited. So far, the measurement of gross motor skills of autistic
children is restrained to direct observation of daily activities and interviews with parents.
Therefore, this research aims to analyze the physical features of autistic students in
Indonesia using TGMD-2 (Kruger et al., 2019; Liu et al., 2014; Zikl et al., 2013). These
research results can provide valuable information to physical education teachers about the gross motor
skill status of autistic students. This information will assist in designing learning programs that address
their needs, improving their gross motor skills, and evaluating the effectiveness of existing programs
and interventions.

METHOD

This research is a non-experiment design that uses a quantitative descriptive
approach with a survey method. The quantitative descriptive approach describes specific
characteristics or phenomena by collecting and analyzing numerical data. The subjects in
this study were students with autism spectrum disorders aged 6-10 years. Meanwhile, the
variable is the level of gross motor skills of students of the SLB Autis Laboratorium UM
inclusion school and SDN 2 Sumbersari (regular schools) in the identical area as a

comparison.

The population of the research subject is 62 students. The sample in this study was
determined using the purposive sampling technique, with the concept of taking and
determining the sample chosen based on specific considerations. The consideration to
determine the subjects to be sampled in this study is based on (1) inclusive schools with
specifications for autistic students; (2) regular schools with students who develop without
barriers as a comparison that are still in the identical area as inclusive schools; (3) grade
levels I-lIl with an age range of 6-10 years; (4) Autistic students used in this study are at

level 1 or mild. Based on the consideration, the sample is 57 students, as seen in Table 1.
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Table 1 Data After Determined Using Purposive Sampling

Description ASD Total Non-ASD Total
Gender F % F %
Male 12 85.7% 26 60.5%
Female 2 14.3% 17 39.5%
14 100% 43 100%
Age F % F %
10 2 14.3% 7 16.3%
9 4 28.6% 17 39.5%
8 2 14.3% 12 27.9%
7 6 42.8% 7 16.3%
6 0 0% 0 0%
14 100% 43 100%

The most psychometrically appropriate measurement of gross motor skills in
children with disabilities aged 6-10 years is the Test of Gross Motor Development-2
(TGMD-2) instrument. The test aims to measure the locomotor abilities and control objects
of children aged 3-10 years which include (1) run, (2) gallop, (3) hop, (4) leap, (5)
horizontal jump, (6) slide; (7) striking a stationary ball; (8) stationary dribble; (9) catch; (10)
kick; (11) overhand throw; (12) underhand roll. The TGMD-2 has a validity level of 0.95, a
reliability of 0.91 for the locomotor test, a validity of 0.96, and a reliability of 0.88 for the
control object test. In the validity of the application of TGMD-2 with children aged 7-10
years, it has significant validity with the results of t count 2.27> t table 1.65, and this
instrument has a relatively high level of reliability with a degree of correlation coefficient
worth 0.765. Therefore, the TGMD-2 is one of the instruments with high validity and
reliability so that the instrument can be applied to children with autism (Apriyani et al.,
2018; Ulrich, 2000)

The TGMD-2 instrument has a total of 48 assessment criteria on aspects of
locomotor skills and control objects. Data collection in this study was obtained by applying
TGMD-2 to students aged 6-10 years at SLB Autis Laboratorium UM. The period for data
collection was 2 weeks in the second to third week of May 2024. The technique used to
analyze data in research is descriptive quantitative. Before conducting the analysis, the
test data was converted into the TGMD-2 norm, after which data tabulation was carried out
to analyze the data in the form of diagrams, percentages, and descriptive, then conclude

the data and report the results.
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RESULT

This study aims to quantitatively analyze the gross motor skills of students with
autism spectrum disorder aged 6-10 years at SLB Autis Laboratorium UM. Specifically, it
will examine the extent to which students' gross motor skills level is based on the specific
criteria. Table 1 presents the results of student's gross motor skills diagrams, percentages,

and descriptive statistics (Sasminto & Teguh Hari Wiguno, 2024).

Frequency Distribution of Overall Results
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Figure 1 Frequency Distribution Diagram of Overall TGMD-2 Result

Based on Figure 1, the data analysis of gross motor skills shows a significant
difference between students with Autism Spectrum Disorder (ASD) and non-ASD. Students
with ASD show the highest frequency in the very poor criteria, with a total of 11 students.
For the below-average criteria, there is 1 student, and for the very poor criteria, there are 2
students. No students obtained perfect, good, above average, and average criteria. In
contrast, non-ASD students showed the highest frequency in the average criteria, with 33
students. For the good criteria, there was 1 student, and for the ‘above average' criteria,
there were 4 students. Additionally, 5 students were in the below-average criteria. No

students fell into the very superior, poor, or very poor categories.
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Figure 2 Diagram of Gross Motor Quotient Score Result and Standard Score of SLB Autis
Laboratorium UM and SDN Sumbersari 2

Based on Figure 2, the analysis of gross motor skills data using the gross motor
quotient score shows that the average score obtained by ASD students is 57.57.
Meanwhile, non-ASD students get an average score of 101. Based on the gross motor
skills analysis data for the locomotor subtest, the average score for ASD students is 3.29,
while the average score for non-ASD students is 10. In the standard score of the control
object subtest, the average value obtained by ASD students is 2.57. In comparison, the

acquisition of the average value obtained by non-ASD students is 10.12.
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Figure 3 Diagram of Percentage Result of Gross Motor Skill Students of SLB Autis
Laboratorium UM and SDN 2 Sumbersari
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Based on the GMS diagram for ASD students below, the data analysis reveals that
the highest percentage of gross motor skill levels among SLB Autis Laboratorium UM
students falls into the very poor criteria, with a percentage of 79%. The less criteria have
a percentage of 14%, and the criteria below the average have a percentage of 7%. No
students fall into the very good, good, above average, or average criteria. Meanwhile,
based on the diagram of non-ASD students, the results of data analysis of the overall
gross motor skill level show that the highest percentage is in the average criteria with a
percentage of 77%. The good criteria have a percentage of 2%, and the above-average
criteria have a percentage of 9%. There are criteria below average with a percentage of
12%. No students get very good, less, or very low criteria. Based on the results of the
overall analysis show that the level of gross motor skills of students with autism spectrum

disorder is in the very poor category.

DISCUSSION

In this study, researchers measured gross motor skills in autistic students at SLB
Autis Laboratorium UM and compared them to students without developmental obstacles
at SDN 2 Sumbersari as supporting data. This measurement is carried out by considering
the characteristics of the identical regional scope and the age range of 6-10 years.
Children aged 6-10 years are in the transition period between the specialized and more
complex motion stage, affecting gross motor skills (Ardi & Purwanto, 2020). Based on the
analysis of the gross motor quotient score diagram and the standard score of ASD
students at the SLB Autis Laboratorium UM, it shows the highest percentage by obtaining
criteria in locomotors and control objects is very lacking, so the development of gross
motor skills of ASD students aged 6-10 years is delayed. Liu et al. (2014) state that the
performance of autistic children in locomotor development and object control is very poor.
The motor abilities of autistic children are influenced by the condition of lagging mental
development, which is caused by disorders of the central nervous system.

Kruger et al. (2019) stated that there is a correlation between lifestyle and the level
of ASD; the delay in the development of gross motor skills increases along with the
severity of ASD. Conversely, based on the gross motor quotient results and standard
scores analysis, non-ASD students generally show much better gross motor skills in
locomotor subtests and object control, achieving average criteria. This score indicates that

the development of gross motor skills in students aged 6-10 years at SDN 2 Sumbersari is
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progressing without obstacles. These results are to the findings of Sasminto & Teguh Hari
Wiguno (2024), who stated that the level of gross motor skills of lower grade students aged
7-9 years at SDN in the Klojen District of Malang City as a whole achieved average
category. Similar to this research, Yusdianto & Teguh Hari Wiguno (2024) stated that the
level of gross motor skills of low-grade students at SDN in Wagir Sub-district, Malang City,
was in the normal category.

The gross motor skill development condition of ASD students aged 6-10 years is
concluded in adequate criteria due to the analysis results based on the gross motor skill
percentage diagram, which shows the most significant gain is in the very poor category.
These results are still far below the average when referring to the standards set by the
TGMD-2 guidebook (Ulrich, 2000). Non-ASD children aged 6-10 years, in the development
of gross motor skills, have mastered more complex and coordinated movements, such as
kicking the ball with the instep, dribbling the ball in place, and throwing the ball to hit the
target. It is relatively good, as evidenced by the analysis results based on the gross motor
skill percentage diagram, which shows the most significant achievement is in the average
category. It can be noticed in the development of gross motor skill levels between ASD and
non-ASD students, resulting in different developments (Timansah & Nurhadiyati, 2023).

The differences in gross motor skills are caused by several factors, such as the
development of the nervous system, physical conditions, strong motivation, and a pleasant
environment (Asfinolia & Jafar, 2023). Students who usually develop have more
opportunities to learn gross motor skills through structured physical activities at school and
a supportive play environment. On the other hand, ASD students require a specialized and
focused approach to build their gross motor skills (Abu Hanifah & Oktadinata, 2020;
Kurniawan, Heynoek, & Wijaya, 2022).

In the early years of schooling, gross motor skills are essential in influencing
children's movement skills. It indirectly affects how they perceive themselves and others
(Pradaya, Admojo, & Dewi, 2020). Children with sufficient gross motor skill development
will easily integrate into socializing with children their age, while children with delayed
motor development will experience the opposite. Training gross motor skills serves as a
facilitator in carrying out play and learning activities (Saripudin, 2019). In addition, health

function will increase by having sufficient gross motor skills. It also has positive benefits,
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such as improving breathing and blood circulation and shaping posture (Handayani,
Sudarsini, & Wahyuno, 2018).

To develop the gross motor skills of ASD students, teachers need to design learning
modules that follow students' physical features and necessities. As Kurniawan's research
(2022) states, learning modules can improve the manipulative skills of autistic students,
which have an impact on increasing social participation and communication. Research
conducted by Kurniawan et al. (2022) stated that teacher modules in learning locomotor
movements for class || SDLB (Elementary School for Students with Special Needs) can
improve the motor skills of autistic students. Similar research conducted by Kurniawan et
al. (2022) states that the use of modules in learning can improve the static dominant
movement skills of autistic students. Learning modules for children with autism have
proven effective in improving their movement skills, including variations and combinations,
static dominant movements, manipulative skills, and fundamental movement combinations
(Kurniawan et al., 2022; Kurniawan et al., 2022)

This research provides a reference in providing information to physical education
teachers regarding the condition of the gross motor skill status of autism spectrum disorder
students aged 6-10 years at the SLB Autis Laboratorium UM. The research result is
essential data for designing learning programs according to student needs and evaluating

the effectiveness of programs and interventions that have been implemented.

CONCLUSION

This study aims to quantitatively analyze the condition of gross motor skills of autism
spectrum disorder students aged 6-10 years at SLB Autis Laboratorium UM. The data from
this study were obtained by applying Ulrich's test instrument entitied Test of Gross Motor
Development-2 (TGMD-2), which consists of locomotor tests and control objects with 48
assessment criteria. Therefore, it can be concluded that the results of the research on
Gross Motor Skill Analysis of Autism Spectrum Disorder Students Aged 6-10 Years at SLB
Autis Laboratorium UM are very far below average. This result is evidenced by the overall
GMS analysis results, which show that locomotor movements and object control drop into
the very poor category. It is hoped that the results of this study can be a reference for
improving the gross motor skills of autistic students to achieve independence in carrying

out daily activities.
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Handling this problem by involving various parties between schools, physical
education teachers, and parents is essential. The collaboration could provide services to
improve gross motor skills through the preparation of learning modules made by teachers
by considering the different abilities of each student. The special approach method that can
be applied in learning is to motivate children to move and provide fun video-based learning
education to attract autistic children. This study has several limitations; specifically,
researchers did not reach the qualitative stage to see other factors that affect the gross
motor skills of students with autism spectrum disorder, so suggestions for further research
need to conduct more in-depth research in qualitative studies to find out the factors that
affect gross motor skills of students with an autism spectrum disorder. Furthermore, this
research must also be applied or tested on children with disabilities with other

characteristics.
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