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Abstract  The purpose of this study was to determine 
the level of gross motor skills in ASD children during the 
COVID-19 Pandemic. Participants in this study were ASD 
children with a total of 25 children aged 8-12 years (M = 
10.02; SD 1.27), who were selected by random sampling 
technique. This research instrument is the Test of Gross 
Motor Development-2 (TGMD-2). Data analysis in this 
study is descriptive analysis. The results of gross motor 
skills show that 20 ASD children are in the average 
standard score of 4-5 (gross motor question = 70-79) in the 
low assessment category (80.00%) and 5 ASD children are 
in the average standard score of 1-3 (gross motor question 
= <70) is included in the very low assessment category 
(20.00%). Therefore, the majority of the total gross motoric 
data for ASD children are in the low category, namely 20 
children or 80.00%. This research is not without limitations 
in its implementation. This research contributes to the 
implementation of future research, namely the need for 
treatment to optimize Gross Motor skills in Children with 
Autism Spectrum Disorder during the COVID-19 
Pandemic. The urgency for proper and measurable 
treatment and the limitations of this study are important 
things to pay attention to for further research. 

Keywords  Gross Motor, ASD, Age 8-12 Years, 
TGMD, COVID-19, Locomotor, Object Control 

1. Introduction
The COVID-19 pandemic in various countries has 

made drastic changes in all activities, including sports. 
Adaptation to the changing circumstances during this 
pandemic was taken by the coaching team in a number of 
sports. The training program is packaged differently to 
adapt to conditions that are not ideal at this time, one of 
which is joint training using video conferencing services 
at each athlete's home [1], [2]. Training independently at 
home is also an option for some athletes in maintaining 
their performance. 

Meanwhile, the existence of the COVID-19 pandemic 
is also a special sorrow for sports players who are 
struggling to improve athletes' performance and mobility. 
All sports competitions have stopped due to lock downs, 
large-scale social restrictions, or other terms that 
essentially limit the mobility of the population in a 
country [3], [4]. Athletes undergo independent isolation in 
the club provided by the club or in their respective homes. 
Even so, training with limited facilities at the mes or at 
home is still carried out intensively by them under the 
supervision of a team of coaches so that the standard 
target of training volume and fitness for daily athletes can 
be achieved. 

During the COVID-19 pandemic, the volume of 
exercise is very important to pay attention to. A volume of 
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exercise performed at high intensity over a long period of 
time weakens the immune system and increases the risk of 
infection of the inspiratory pathway even hours after 
exercise [5], [6]. While the recommended volume of 
light-moderate intensity exercise is beneficial for health 
and immune function, which is of course important to pay 
attention to during the COVID-19 pandemic [7]. 

The recommendation for children aged 5-17 years 
during the COVID-19 pandemic in various countries is to 
have 180 minutes of activity (training) per day. This 
recommended exercise volume is performed at a moderate 
exercise intensity. This of course takes into account the 
gender, height, weight, body fat, etc. of the athlete [8]–
[10]. Then in training it cannot be separated from the most 
basic main element, namely movement of the athlete. 

Movement is the main need for humans, most of human 
needs can be achieved through movement. For example, a 
student has to write, run, jump, jump, roll, and so on [11], 
[12]. Motor skills in children should be done at the earliest 
possible age, so that development and growth can be 
monitored properly. In addition, motor development in 
children is also a very important factor for the 
development of the individual as a whole. Children must 
interact more often with their surroundings through basic 
movements such as during growth and development at the 
age of five, namely crawling, walking, jumping, running 
[13], [14]. This period of growth and development is very 
important as a provision for children when they enter 
school age. At elementary school, children play games in 
physical education lessons and sports with the aim of 
finalizing basic movements [15], [16]. Elementary school 
age children are the embryo of the nation's successor. 
Therefore they need to be nurtured and developed so that 
in time they are not only capable of being motorbikes and 
innovators but also able to act as stabilizers in nation 
building. 

Physical education and sports are media to encourage 
physical growth, psychological development, motor skills, 
knowledge and reasoning, appreciation of values 
(attitudes-mental-emotional-sports-spiritual-social), as 
well as habituation of healthy lifestyles which lead to 
stimulating growth and quality development. physical and 
psychological balance [17], [18]. At the primary school 
level, physical education and sports are aimed at 
maximizing all the abilities of the body components that 
exist in the student's body. The early period of elementary 
school is an age that is mature enough to develop basic 
motoric movements of children. 

Characteristics of children with Autism Spectrum 
Disorder (ASD) of elementary school age basically have 
movements that may be almost the same as children in 
general [14], [19]. ASD children also have the opportunity 
to develop their basic motor skills, including locomotor, 
non-locomotor, and manipulative skills. Fundamental 

motor skills are a basis that must be learned and mastered 
by all humans. By having good basic movements, it can 
support all activities at a later age. Basic motion is very 
close to physical activity, all interdependent on one 
another. The occurrence of movement occurs because of 
the stimulation which is then channeled to the brain and 
digested then the movement is carried out or occurs. All 
these stages occur with the support of the cognitive or 
knowledge realm. Motor development is defined as 
"change in behavior over a lifetime and the processes that 
underlie a change". 

Motor skills are defined as "Skills that involve large 
muscles, producing muscles from the trunk of the arms 
and legs" [20], [21]. Motor skills are the ability of a 
person to perform easy and difficult movements that 
involve various muscle actions. Motor skills are divided 
into two parts, namely fine and gross motor skills. Fine 
motor skills are skills that involve small muscles and do 
not require a lot of exertion. This movement includes 
writing, drawing, cutting, and so on, while gross motor 
skills are skills that involve large muscles such as the 
hands, feet, and all parts of the body and require strength. 
These movements include running, walking, jumping, 
throwing, kicking, and so on. 

The COVID-19 condition that has hit the physical 
education process globally throughout the world [22]–[24], 
including problems with gross motor skills of ASD 
children. Based on the researchers' preliminary 
observations, it was known that during the COVID-19 
pandemic, ASD children had a tendency to decrease gross 
motor skills [25]. This problem is what forms the basis for 
revealing it in research. The purpose of this study was to 
determine the level of gross motor skills in ASD children 
during the COVID-19 Pandemic. 

Based on the urgency of this research, the following 
research question raises "What is the level of gross motor 
skills in ASD children during the COVID-19 Pandemic?". 

2. Materials and Methods 

2.1. Research Method 

This research is an Ex Post Facto research, because the 
independent variables in this study are not controlled or 
specially treated but only reveal facts based on the 
measurement of the symptoms that have existed in the 
respondent before this research was carried out [26]. Ex 
post facto research, which means that the researcher wants 
to describe and explain a certain phenomenon or event 
whose results are objective, concrete, measurable, rational, 
and systematic by analyzing what factors influence it and 
providing a solution. Comparison of previous research 
and the recency of current research can see in table 1. 
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Table 1.  Comparison of Previous Research and the Recency of Current Research 

No Researcher (Year) Similarities of Previous Research – 
New Research 

Recency and Originality 
in New Research 

1 Provost, et al (2007) 
[27] 

1. Uncover the motor skills of ASD children. 
2. Survey research methods. 
3. Data collection techniques using tests and 

measurements. 

1. Conditions of the COVID-19 
Pandemic. 

2. Data collection followed health 
protocols. 

3. The use of a newer instrument, the 
TGMD-2. 

2 Liu, et al (2014) 
[28] 

1. Uncover the motor skills of ASD children. 
2. Survey research methods. 
3. Data collection techniques using tests and 

measurements. 
4. The use of a newer instrument, the TGMD-2. 

1. Conditions of the COVID-19 
Pandemic. 

2. Data collection followed health 
protocols. 

3 
Pusponegoro, et al 

(2016) 
[29] 

1. Uncover the motor skills of ASD children. 
2. Data collection techniques using tests and 

measurements. 

1. Conditions of the COVID-19 
Pandemic. 

2. Data collection followed health 
protocols. 

3. The use of a newer instrument, the 
TGMD-2. 

 

Limitations of the new research study include: 1) The 
researcher cannot fully control the physical activity of the 
research participants; 2) Researchers cannot fully control 
the emotional condition of ASD children, and; 3) The 
number of participants is obtained from a less extensive 
population. 

2.2. Participant 

Participants in this study were ASD children with a 
total of 25 children aged 8-12 years (M = 10.02; SD 1.27). 
Participants were selected by random sampling technique 
in various areas who were willing and granted permission 
to measure their gross motor skills [26]. All activities are 
carried out in the participants' home environment. The 
conditions for the place must be fulfilled by the 
participants, namely around the house (if there is a hall 
that is large enough) and the indoor field. Treatment group 
participants underwent an exercise program with guidance 
from researchers while observing the health protocols that 
were established during the COVID-19 pandemic. 

2.3. Instruments 

The research instrument was the Test of Gross Motor 
Development-2 (TGMD-2) to measure the gross motor 
skills of ASD children [30]. 

2.4. Data Collection Technique 

The data collection technique is by testing the gross 
motor skills of ASD children using TGMD-2, which is 
divided into two subtests, namely locomotor and object 
control. Locomotor, locomotor subtest measures the 
following gross motor skills that require coordinated body 

movements with fluids when the child moves in one 
direction or another [30], among them: 
1. Run - the ability to progress steadily by jumping so 

that both feet leave the ground in an instant with 
each step. 

2. Gallop - the ability to perform fast and natural 
three-tap galts. 

3. Hop- the ability to jump the minimum distance on 
each leg 

4. Leap - the ability to perform all skills related to 
jumping over an object. 

5. Horizontal jump-the ability to perform a horizontal 
jump from a standing position. 

6. Slide-the ability to slide in a straight line from one 
point to another. 

Then Object Control, Control object subtest measures 
gross motor skills that demonstrate efficient throwing and 
catching movements [30], in between: 
1. Striking a stationary ball - the ability to hit a 

stationary ball with a plastic stick. 
2. Stationary dribble - the ability to dribble at least four 

times with your dominant hand before catching the 
ball with both hands without moving your feet. 

3. Catch - the ability to catch a plastic ball that has been 
thrown at a low swing. 

4. Kick - the ability to kick the ball still with the 
preferred foot. 

5. Overhand throw - the ability to throw the ball at a 
point on the wall with the preferred hand. 

6. Underhand roll - the ability to roll the ball between 
two cones with the preferred hand. 

To facilitate and support the implementation, a task 
card for ASD children is used [31], as in Figure 1 below: 
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Figure 1.  The pictorial task card used to facilitate the implementation 
and understanding of ASD children [29] 

2.5. Data Analysis 

Data analysis in this study is descriptive analysis [26]. 
Descriptive analysis reveals descriptive data about 
frequency distribution and locomotor categorization, 
object control, and total gross motor skills of ASD 
children. The results of the gross motor ability scores of 
ASD children are categorized based on 7 categories as 
shown in Table 2. 

Table 2.  Classification of the gross motor skills in ASD children 

No  Average 
Standard Score Assessment 

1  17-20  Very high 

2  15-16  High 

3  13-14  Above average 

4  8-12  Average 

5  6-7  Below average 

6  4-5  Low 

7  1-3  Very low 

 Total     

3. Results 

3.1. Results of Frequency Distribution of ASD 
Children's Gross Motor Data Frequency 

Description of data about students' gross motor skills 
consisted of locomotor and control objects. The results of 
the descriptive statistics for gross motor skills in ASD 
children group (n = 25) can be seen in Table 3. 

Table 3.  Statistics Descriptive of the gross motor skills in ASD children 

Skill 
Standard Score 

Mean SD 

Locomotor 

Run 5.96 1.43 

Gallop 4.36 1.04 

Hop 3.12 0.93 

Leap 3.04 0.89 

Horizontal jump 4.24 1.09 

Slide 4.12 0.93 

Object Control 

Striking a stationary ball 6.04 1.70 

Stationary Dribble 4.12 1.05 

Catch 4.04 1.06 

Kick 6.04 1.62 

Overarm Throw 3.04 0.98 

Underhand Roll 4.36 1.04 

3.2. The Gross Motor Data Category of ASD Children 
was Reviewed from Locomotor 

The results of obtaining gross motoric data for ASD 
children were reviewed from Locomotor, then the average 
score for each ASD child was included in the category and 
can be seen in Table 4 below: 

Table 4.  The category of Gross Motoric Data for ASD children was 
reviewed by Locomotor 

No  
Average 
Standard 

Score 

Frequency 
Assessment Absolute 

(f)  
Relatively 

(%)  

1  17-20  0  0,00%  Very high 

2  15-16  0  0,00%  High 

3  13-14  0  0,00%  Above average 

4  8-12  0  0,00%  Average 

5  6-7  0  0,00%  Below average 

6  4-5  19 76,00% Low 

7  1-3  6 24,00% Very low 

 Total  25 100%    
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Based on table 3, the results show that 19 ASD children 
are in the average standard score of 4-5 in the low 
assessment category (76.00%) and 6 ASD children are in 
the average standard score of 1-3 in the very low 
assessment category (24, 00%). Therefore, the majority of 
the gross motor data of ASD children in terms of 
locomotor data for ASD children were in the low category, 
namely 19 children or 76.00%. 

3.3. ASD Children's Gross Motor Data Categories Are 
Viewed from the Object Control 

Table 5.  Categories of Gross Motoric Data for ASD children in terms of 
locomotor motion 

No  
Average 
Standard 

Score 

Frequency  
Assessment Absolute 

(Fa)  
Relatively 

(%)  
1  17-20  0  0,00%  Very high  

2  15-16  0  0,00%  High  

3  13-14  0  0,00%  Above 
average  

4  8-12  0  0,00%  Average 

5  6-7  0 0,00%  Below 
average 

6  4-5  23 92,00% Low 

7  1-3  2 8,00% Very low 

 Total  25 100%    

The results of obtaining gross motoric data for ASD 
children were reviewed from the Object control, then the 
mean score for each ASD child was included in the 
category and can be seen in Table 5. 

Based on table 5, the results showed that 23 ASD 
children were in the average standard score of 4-5 in the 
low assessment category (92.00%) and 6 ASD children 
were in the average standard score 1-3 included in the 
very low assessment category (8, 00%). Therefore, the 
majority of the gross motor data of ASD children in the 
object control category of ASD children were in the low 
category, namely 23 children or 92.00%. 

3.4. Total Gross Motor Data Category for ASD 
Children 

The results of the total gross motoric data were 
obtained for ASD children, then the mean score for each 
ASD child is included in the category and can be seen in 
Table 5 below. 

Based on table 6, the results show that 20 ASD children 
are in the average standard score of 4-5 (gross motor 
question = 70-79) in the low assessment category (80.00%) 
and 5 ASD children are in the average standard score of 
1-3 (gross motor question = <70) is included in the very 
low assessment category (20.00%). Therefore, the 
majority of the total gross motoric data for ASD children 
are in the low category, namely 20 children or 80.00%. 

Table 6.  Total gross motor data categories of ASD children 

No Average 
Standard Score Gross Motor Quotient 

Frequency  
Assessment 

Absolute (Fa) Absolute (Fa) 

1  17-20  >130  0  0,00%  Very high  

2  15-16  121-130  0  0,00%  High  

3  13-14  111-120  0  0,00%  Above average  

4  8-12  90-110  0  0,00%  Average 

5  6-7  80-89  0  0,00%  Below average 

6  4-5  70-79  20 80,00%  Low 

7  1-3  <70  5 20,00%  Very low 

  Total 25 100%    
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4. Discussion 
Locomotor motion is a movement by moving the body 

from one place to another “Breslin & Pan. In TGMD-2, 
children's locomotor motion is measured by several 
variables, namely running, gallop, hop, leap, horizontal 
jump, and slide [32]. The test results illustrated that the 
majority of the gross motor data of ASD children in terms 
of locomotor data for ASD children were in the low 
category, namely 19 children or 76.00%. There are several 
factors that influence the ability when the test is carried out, 
it can be due to factors in self, environment and also 
because of factors of movement experience. The data also 
show that during the COVID-19 pandemic, ASD children 
do not move and do activities that involve all the abilities 
that exist in their bodies so that they are less developed 
optimally. 

The object of control is an assessment of manipulative 
motion involving a medium in the form of a ball and a bat 
[31]. The results showed that the majority of the gross 
motor data of ASD children in the object control category 
of ASD children were in the low category, namely 23 
children or 92.00%. ASD children have obstacles in 
behaving carefully before doing something and the 
duration of thinking is not long to avoid mistakes in the 
movement that have been done again. There are also ASD 
children who are in a hurry to take the test and also lack 
confidence in their abilities, causing a feeling of imitating 
the friend next to them. 

Gross Motor Quotient is a child's ability to move that 
uses the muscles most part or all of the limbs [31]. The 
development of this ability is influenced by the cognitive 
abilities of the child. Gross motor skills in children are the 
basic movement skills of children which are the foundation 
for children in carrying out various movement activities. 
Gross motor skills are manipulative abilities that are 
developed when the child is in the middle and / or uses 
objects such as throwing, pushing, hitting, throwing, 
catching, reflecting and dribbling. The results obtained for 
the gross motor skills of the children stated that the total 
gross motoric data of ASD children were in the low 
category, namely 20 children or 80.00%. 

This illustrates that the overall ability of students is on 
average, in other words, the ability of students is in the 
middle but tends to be less. Students still need to hone their 
locomotor and manipulative skills more diligently. 
Through physical education learning at the school, 
however, several factors can also affect the performance of 
students when the test is carried out. Researchers found that 
this factor was a lack of confidence in the abilities of 
students themselves and the ability of students to respond 
to an order or the ability of students to think (intelligence). 

Furthermore, it is important to know about the factors 
that determine the skill level, especially in ASD children. 
The factors that determine these skills are divided into 3 
parts [33].  

1. Learning process factors 
In the case of motion learning, the learning process that 

must be created is that which is carried out based on the 
stages outlined by the learning theory which is believed to 
be true and is selected based on the value of its benefits. 

2. Personal factors 
This point is addressed to each individual who has 

physical, mental, emotional, and abilities that are different 
from other individuals. About 12 personal factors related 
to the achievement of skills, are: (a) sensory acuity, 
namely the individual's ability to recognize the appearance 
of stimuli accurately; (b) perception, namely the ability to 
make meaning out of a particular situation that is taking 
place; (c) intelligence, namely the ability to analyze and 
solve a problem and make decisions related to the 
appearance of motion; (d) physical size, namely the ideal 
level of body size needed to succeed in a particular sport; 
(e) past experiences, namely the breadth and quality of 
past experiences related to the current situation and task 
movements studied; (f) abilities, namely abilities, skills 
and knowledge that are developed adequately to complete 
the tasks and situations being studied at this time; (g) 
emotions, namely the ability to direct and control feelings 
appropriately before and during tasks; (h) motivation, 
namely the optimal level of encouragement that can 
master the skills learned; (i) attitude, that is, there is an 
interest in learning something and giving value to the 
activity that is being carried out; (j) other personality 
factors, the presence of extreme traits such as 
aggressiveness, need for affiliation, or other behaviors that 
can or cannot be used, depending on the situation; (k) 
gender, namely the influence of body composition, 
experience, cultural factors on the implementation of 
activities and desire for achievement; and (l) age, namely 
the effect of chronological age and maturity on readiness 
and ability to learn and perform certain tasks.  

3. Situational factors 
The factors that influence more are environmental 

factors, focused on the given task, the equipment used, 
and the surrounding conditions in which the learning takes 
place. Suggestions or interpretations for future research, 
namely by paying attention to the limitations of this study 
as well as the following: 
1. Researchers provide control over the physical activity 

of ASD children as study participants; 
2. Researchers provide control over the emotional 

condition of ASD children during the research 
program, and; 

3. The number of participants involves the wider 
population; 

4. Further research is recommended regarding exercise 
programs in improving gross motor skills of ASD 
children during, in and after the COVID-19 
pandemic. 
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5. Conclusions 
The results of gross motor skills show that 20 ASD 

children are in the average standard score of 4-5 (gross 
motor question = 70-79) in the low assessment category 
(80.00%) and 5 ASD children are in the average standard 
score of 1-3 ( gross motor question = <70) is included in 
the very low assessment category (20.00%). Therefore, 
the majority of the total gross motoric data for ASD 
children are in the low category, namely 20 children or 
80.00%. This research contributes to the implementation 
of future research, namely the need for treatment to 
optimize Gross Motor skills in Children with Autism 
Spectrum Disorder during the COVID-19 Pandemic. The 
urgency for proper and measurable treatment and the 
limitations of this study are important things to pay 
attention to for further research. 
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