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ABSTRACT 

Background. Possession of motor skills from an early age by interacting with the outdoor environment has a long-

term effect on physical activity. During the COVID-19 pandemic, there has been a restriction to interacting directly 

with it especially kindergarten students when doing online learning or learning from home due to pandemic health 

measures. There is a series of literature that reviews the impact of the COVID-19 pandemic on several aspects of 

human life, but a lack of attention remains of the impact of the disease on motor skills development for kindergarten 

students. Objectives. To reveal the extent to which the impact of the COVID-19 pandemic of the motor skills of these 

kids. Methods. The method used in this research is described with a quantitative approach. 80 kindergarten students 

were included in the sample, consisting of 45 boys and 35 girl students in the city of Padang, Indonesia with an age 

range of 4 to 5 years. A motor skills test was conducted using TGMD-2. Results. After dealing with all data, findings 

showcased that the level of motor skills of these students was reduced during the pandemic when compared to before 

the outbreak. While before the pandemic, such a level of motor skills was in the average category whereas during the 

pandemic it shifted to the poor category. Conclusion. This study provides the actual state of the impact of the pandemic 

COVID-19 on kindergarten students on their motor skills development. 

KEYWORDS: Motor Skills, Kindergarten Students, COVID-19, SARS-COV-2. 
 

INTRODUCTION 
The coronavirus disease 2019 (COVID-19) 

pandemic caused by severe acute respiratory 

syndrome has created an unprecedented and 

frightening challenge for human survival and 

affecting physical activity (1). Education is the 

basic mechanism that forms the basis for the 

formation of eternal human qualities (2, 3). The 

level of motor performance is influenced by the 

elements between smooth and coarse movements 

that will contribute to the level of performance of 

the movement (4). Through the educational 

process, children are stimulated to develop their 

potential in the cognitive, affective, and 

psychomotor domains. Whilst movement is 

basically understood as a nature of human life that 

is dynamic and flexible to alter over time, then 

such change could be observed as life span 

development from birth to adulthood (5). 

Sometimes, talking about some educational and 

physical jargon like psychomotor, movement, or 

motor simply means a set of changes observed in 

the human body during its growth process as 

motor development indeed. Then, motor 

development is defined as the “continual change 
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in motor aspects that takes place throughout the 

human life cycle” (6). In the same optic, it is the 

progressive acquisition of functional abilities of 

the child in the early stage of development that 

mirrors or represents the maturation of the central 

nervous system shortened CNS (7). Pursuant to 

the gist of dynamic system theory (8), the 

development of a new motor skill hinges upon the 

bond of two main activities established by the 

subject; that is the activity that is being honed and 

the context in which it takes place. Done by 

program in school or through out-of-school 

applications (9). On the other hand, children with 

higher levels of organized activity and motor 

skills have higher social development (10). 

As mentioned earlier, we acknowledge that 

child’s development (motor development) is a 

dynamic process and circumscribes various 

domains both interrelated and complexes in 

themselves. Some of which are gross motor skills, 

fine motor skills, cognitive, language, problem-

solving, and socio-emotional aspects (6, 11). It is 

now undeniable that different sectors of human 

lives had felt the negative impact of the presence 

of the coronavirus pandemic. From social 

deprivation as well as decreasing in the 

interaction of the child with outdoor 

environments, such inconvenient phenomena 

grounded the reduction of their possibilities of 

both autodidactic and deliberate learning (12), 

and acquisition of motor milestones at an 

appropriate age (6). In the previous decades, there 

had been some publications focusing on the 

pressing of some infectious and hazardous 

diseases ever attacked human life. Some of which 

are the large-scale events of the Great Depression, 

the 2008 recession, and the SARS or the N1H1 

epidemics, and others. Then, it was investigated 

and officially announced that, these foregoing 

diseases had particularly affected children’s 

developmental trajectories with long-lasting 

effects on their motor growth and skills (13-15) 

Giving place to the new normal, the confinement 

caused by COVID-19 has meant a radical change 

in our daily routines (16). Interestingly, the 

children and adolescent population underwent 

deterioration in their emotional health and 

engendered severe disruption to education 

ecosystems due to the same disease. Take, for 

example, a study conducted on the impact of the 

COVID-19 pandemic on preschoolers’ 

educational development across different 

socioeconomic settings asserted and confirmed 

the harmful effects of the pandemic on children’s 

cognitive and motor skills (17). Additionally, 

most parents and professionals deemed that 

confinement had negative effects and changes in 

children's behavior (18, 19). 

Fundamental motor skills otherwise FMS are 

gross and fine movement patterns that involve 

large and small muscles so that they are able to 

perform a series of organized basic movements 

(20, 21). Motor skills are clustered into 3 main 

categories; namely 1) the ability to propel the body 

through space, 2) the ability to push or manipulate 

objects in space, and 3) stability skills or the ability 

to maintain postural control (22, 23). However, the 

possession of the FMS does not come by itself. It 

requires perseverance resulting from a 

combination of active play and a structured 

training program (24). As a result, the usefulness 

of FMS ability in individuals enables them to 

properly carry out physical activities throughout 

life (25, 26). Suffice to impart also that the FMS 

becomes a building block for more complex 

movements required when participating in sports, 

games, or physical activities including object 

control and manipulation (27, 28). Particularly in 

children, bearing the FMS becomes the staple asset 

or a broad hint to perform a series of organized 

basic movements involving various body segments 

and provides the basis for achieving higher motor 

competencies (21). Under normal conditions, 

children especially kindergarten ones acquire and 

enforce these motor skills in school settings. 

Although the FMS presents outstanding benefits in 

child, however, during the pandemic where 

schools and other conventions were closed, it has 

been a remarkable recession and sedentary 

participation in physical activities for these 

children (29, 30). Movement patterns in the 

preschool period have not fully been directed. 

Then it is evident that children who experience 

delays in FMS development are at risk of 

sustaining delays in FMS skills until grade 1 (31). 

The preschool years become a major 

developmental stage for the acquisition and 

development of FMS (32). The reason for 

developing FMS during preschool is because 

generally preschool students already have a 

positive perception of physical competence so it 

becomes an opportunity to grow them (skills) (33).  

The literature that exists so far reveals that if 

the FMS is well developed in childhood and it is 

then refined into sport-specific skills during 

adolescence and adulthood (34). Ages 3 and 6 are 
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considered the right times to start learning FMS 

since basic motor skills start to develop (35). 

Therefore, the mastery of FMS from an early age 

affects physical activity (PA), and nurtures 

children physically literate by contributing to 

physical activity, enhancing body movement 

abilities, and social behavior (29–31). Other 

words, the possession of FMS at the lower age 

could have a positive impact on children's motor, 

affective, and cognitive domains (32, 33). In 

Indonesia, the development of FMS is one of the 

learning programs given to kindergarten students. 

That means most of the fundamental motor skills 

are built during school times because these young 

apprentices spending most of their time in school 

as a suitable place for them to develop and 

improve physical activity and motor skills. The 

incorporation of such a program in the 

kindergarten curriculum makes people believe 

that the FMS ensures to promote children's 

physical, social, and cognitive development (36).  

The conception of that program instructs and 

guides children to build the basic balance 

movement, catching the ball, walking on the 

catwalk, climbing, hanging, jumping, ball games, 

and gymnastics (37, 38). Research results prove 

that participation in exercise results in improved 

cardiorespiratory fitness, increased anaerobic 

performance and higher levels of muscle strength 

(39). Nevertheless, there has been evidence 

confirming that during the pandemic, the 

disruption and sufferance of cognitive and motor 

development skills of children at age five had 

been reported (40, 41). Moreover, stay-at-home 

measures also led to a drastic decrease in physical 

activity which may explain the underdevelopment 

of motor skills. Due to all these stressors and the 

negative impact of the pandemic audited above, 

especially those related to motor skills 

development, the condition of children at an early 

age may have been exacerbated and worsened by 

the lack of interaction with the environment. 

Therefore, this study was executed to analyze the 

extent to which the impact of COVID-19 on the 

motor skills development of kindergarten 

students. 

 

MATERIALS AND METHODS 
Design. To begin with, this study employed a 

survey as the type of research with a descriptive-

quantitative approach. The method was suitable 

for describing whether changed or not the 

condition of the motor skills of kindergarten 

students during the COVID-19 pandemic.  

Participant. Purposive sampling was a 

technique sampling appointed that was based on 

certain considerations, like the impact of the 

COVID-19 pandemic which takes only a few 

schools to carry out the face-to-face learning 

process. There were 80 kindergarten students 

with an age range from 4 to 6 years consisting of 

45 boy students and 35 girl students. The process 

of measuring motor skills was assisted by 8 

lecturers/coaches who bear enough intuition 

about the implementation of the test procedure.  

Measurement. The numerical data analysis 

comes from test results calculated using the 

standard TGMD-2 instrument. The TGMD-2 is 

extended as a Test of Gross Motor Development-

2nd Ed., which provides a developmental 

framework for examining the performance 

fundamental movement skills in terms of the 

movement patterns (42). As coined in the years of 

1995 by a team from National Association for 

Sport and Physical Education, it serves: a) to 

identify children who are significantly behind 

their peers in gross motor skill development; b) to 

plan an instructional program for the same 

purpose; c) to appraise individually or 

collectively progress; and d) to evaluate the 

effectiveness of the program itself, and to serve as 

a useful measurement tool in research that tackle 

the issues related to gross motor development 

(43). However, to be in the range of acceptance, 

the instrument employed should have a goodness-

of-fit index (GFI) of 0.96 and an adjusted value 

GFI otherwise (AGFI) of 0.95. The TGMD-2 

validity value was 0.95 and the reliability was 

0.91 with the reliability coefficient of the 

locomotor and object control sub variable 

respectively 0.85 and 0.88 (43, 44). It is worth 

mentioning also that, as the overview, the 

TGMD-2 is composed of two subtests which are 

conducted through five procedures that are to fill 

out, that is the trainer identity form, 2) briefing or 

giving a short demonstration to students, 3) 

providing an opportunity to try the test form, 4) 

giving a re-demonstration if students do not 

understand, 5) as recommended students 

performed at least two repetitions on each test 

item. Then, for the present study and the TGMD-

2’s recommendations and framework (43), twelve 

test items were prepared and tested namely items 

run, gallop, hop, leap, horizontal jump, slide, 

striking a stationary ball, stationary dribble, catch, 
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kick, overhand throw, and underhand roller. The 

points obtained from the 12 test items are 

processed to determine the gross motor quotient 

in order to obtain a rating description. In addition, 

numerous skills yielded are clustered into the two 

main subtests namely locomotor (with subtest 

measures such as run, gallop, hop, leap, 

horizontal jump, and slide) and object control 

consists of striking a stationary ball, stationary 

dribble, etc., in which each of them assessing a 

different aspect related to gross motor 

development issues (38, 43). 

Data Analysis. The data were dealt with an 

SPSS software 26 edition and then analyzed 

descriptively. Descriptive analysis of data using 

quantitative descriptive techniques and different 

tests with t-test. 
 

RESULTS 

The general characteristics of the participants 

can be seen in Table 1. Based on the inferential 

statistical test, a significant difference was found 

between previous and current COVID-19 mass 

data (P < 0.05). 

 
Table 1. The General Characteristics of The Participants 

Class Condition N Mean SDeviation SEM t df P 

MS BC 80 101.012 12.400 1.386 
15.631 158 0.000 

 WC 80 76.450 6.615 0.739 

MS: Motor Skill. BC: Before Covid. WC: When Covid. SD: Standard Deviation. SEM: Standar Mean Error. 
 

 

Based on the results of measuring motor skills 

on the locomotor subtest using the TGMD-2 

instrument, the Table 1 obtained:  

As depicted in the Table 2 about the score of 

locomotor sub-tests for motor skills in children, it 

is now clearly seen that for the run sub-test, 

students get an average value of 4.33-points from 

a maximum score of 8. What realized during this 

sub-test, students made a lot of mistakes on test 

criteria 2 as hovering in the air along with test 

criteria 3 as foot landing. In the Gallop sub-test, 

the average value of 3,12 points was obtained out 

of a maximum score of 8. Likewise, in this 

subtest, students made a lot of mistakes on the test 

points of 3 flying positions in the air and 4 foot 

landings. In tandem, 4,71 out of 10 points as the 

maximum points were found in the Hop sub-test, 

and mistakes were still committed especially on 

test point 2 in the position of the non-supporting 

leg position, on test points 3 bending the arm and 

swinging, and 5 jumping with the non-dominant 

leg. The Leap sub-test was also another type of 

subtest performed and virtually an average of 3.60 

points out of a maximum score of 6, and mistakes 

were found on the test points of 2 floating 

positions in the air and 3 arms opposite the front 

legs. In the Horizontal jump sub-test, students get 

an average of 4.24 points from a maximum score 

of 8, and mistakes were realized on the test 

criteria for 3 landing positions and test criteria for 

4 arm positions. In the Slide sub-test, students get 

an average of 3.09 points from a maximum score 

of 8. That implies students still make a lot of 

mistakes on the test criteria 2 steps, test criteria 3 

are four continuous steps to the right side, and test 

criteria 4 are four continuous steps to the left side. 

In fact, throughout these sub-tests executed for 

revealing the extent of the motor skills in 

kindergarten students, substantive errors were 

found in all testing processes. 

From the results of the locomotor test, it is 

known that the average motor skills of students 

are still low. Of the 6 locomotor sub-tests, 

students only achieved points below 55% of the 

maximum points. Slide and gallop skills are the 

skills with the lowest acquisition scores. The form 

of slide and gallop movements which were 

foreign to students, it was also suspected that the 

absence of movement learning during the 

COVID-19 pandemic makes it difficult for 

students to perform such movement skills 

required.  

Based in Table 3, after addressing all data 

from the control object tests, 4.20 points of 10 as 

the highest score were assigned to striking a 

stationary ball. This test was remarked by some 

mistakes made by some students particularly on 

the test criteria 3 rotation when swinging, on test 

criteria 4 transfer weight to the forefoot, and on 

test criteria 5 the bat when in contact with the ball. 

Meanwhile, in the stationary dribble sub-test, 

students get an average point of 2.38 from the 

maximum score of 8. At this point, students make 

a lot of mistakes on the test points of 3 hovering 

positions in the air and 4-foot landings. As far as 

the catch sub-test is concerned, the proportion of 

3.61 was obtained from the maximum score of 6 

in which mistakes were detected on test points 2 
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for arm extension position, and on the test, point 

3 for catching the ball with their hands. In the 

same vein, the kick sub-test was another type of 

test performed. During this test, students get an 

average of 4.33 points from a maximum score of 

8, with mistakes on test point 1, approaching the 

ball continuously, and test points for 2 long steps 

(leap) just before contact with the ball. For the 

overhand throw sub-test, another interesting 

average and mistakes were discovered. Of 3.53 

points from a maximum score of 8, mistakes like 

on test criteria 2 hips and shoulders, test criteria 3 

weight transfer and footsteps, and test criteria 4 

follow-throughs were recorded. At the end of the 

day, under-hand roll sub-tests were performed, 

students get an average of 3.3 points from a 

maximum score of 8, and the test criteria 2 steps, 

test criteria 3 bend the knees to lower the body, 

and test criteria 4 release the ball close to the floor 

were the main mistakes registered. 

From the results of the control object test, it is 

seen that the average motor skills of students are 

still low. Of the 6-control object sub-tests, 

students only achieved points below 55% of the 

maximum points. Stationary dribble and under-

hand roll skills are the skills with the lowest 

acquisition scores. In the stationary dribble 

movement, students have not been able to control 

the ball, students tend to bounce the ball hardily 

so that the ball bounce is not fully controlled and 

students have not been able to repeat the ball 

bounce. In the Under-hand roll movement, many 

students do not bend their knees correctly, thereby 

the released ball bounces high. 

The results of data processing obtained data on 

the average raw score, average standard score, a 

descriptive rating based on standard score, 

average, percentile, average gross motor quotient, 

and descriptive ratings based on the gross motor 

quotient. The raw score is useful for comparison 

between sub-tests. To assess and prove that there 

has been a significant impact of the pandemic 

through motor skills development in kindergarten 

students due to lack of physical activities induced 

mostly by the disease protocol as confinement 

indeed, we compared data collected before the 

pandemic and the actual situation. Tables 2 and 3 

represent the two sets of data recapped above. In 

both tables, 80 subjects were used as the source of 

information needed. Then, there is a significant 

reduction in data, especially on the average 

standard score, percentage, and final conclusion. 

In the locomotor sub-test of both sides, 80 

students obtained an average raw score of 22.73 

while the control object was 21.03 while data 

collected before the pandemic, 35,28 and 32,17 

were found at the same aspects. The standard 

score is a conversion from the raw score, this 

score is useful for comparing sub-tests and 

obtaining descriptive rating information. From 

the standard score data, it is known that 80 

students have an average locomotor standard 

score of 5.87 with a descriptive rating of poor 

category, while the average standard score for the 

control object is 6.27 with a below-average 

descriptive rating. The gross motor quotient is a 

combination of locomotor sub-tests and control 

objects, gross motor quotient scores can be 

interpreted into descriptive ratings. In this study, 

the gross motor quotient score was equal to 76.45 

when interpreted in descriptive ratings was in the 

poor category while before the pandemic it was at 

101,01. Overall, a significant impact based on the 

data addressed was recorded (Tables 4 and 5). 

 

DISCUSSION 
Given the fact that the outside environment serves 

multiple possibilities, especially when interacting 

with it, it mostly influences or impacts positively 

the child’s motor development or the generation of 

new skills. In other words, the acquisition of new 

motor skills is the result of the activity that takes 

place chiefly in the outside settings and context. 

With respect to the aforementioned statements, 

motor development is closely related to the 

environment, due to the fact that the environment 

is believed to secure opportunities to give rise to 

the development of new capacities or abilities in 

children (45). However, during the pandemic, the 

disease had an impact on their movement and play 

behavior due to its prophylaxis measures of 

studying at or from home, and reducing activities 

outside the home all in the wake to prevent the 

spread of the disease (46). Just for a record, our 

viewpoint goes in the line with an study in which 

reported and asserted that children have had to 

struggle with substantial adjustments to their 

routines, like kindergarten. The results of the 

present study revealed that the motor skills of 

kindergarten students during the COVID-19 

pandemic were in the poor category (47). Then, our 

findings were corroborated by a study reported that 

during the COVID-19 pandemic a big portion of 

children alias over 80% of children's gross motor 

skills were falling in a lower category, while the 

rest 20% of them, were classified in the very low 
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category (48). Following that, another similar 

study  finding showcased that during COVID-19 

children are preoccupied with excessive screen 

time activities, and activities outside the home are 

only done on weekends (49). That said some kids 

are gradually and ignobly experiencing a sedentary 

lifestyle during this hardship times of coronavirus. 

Apart from what was mentioned earlier, among our 

findings, the disease has caused a significant 

decrease in motor skills. Some of the reasons were 

due to children's activities at home such as 

increased sleep habits, increased eating habits, and 

or screen time (50). Psychological factors that 

affect children's mental health during COVID-19 

from a family perspective, namely parent-child 

interaction and play, this will improve and 

maintain children's mental health (51). Apart from 

that, physiologically the early childhood that does 

not perform routine school activities will result in 

lack of physical activity and then use a lot of 

electronic media hence lack of rest time or leisure 

hours sleep (52). Research has shown that while 

not in school, children are more susceptible to 

unhealthy behaviors, such as increased sedentary 

behavior, which has a negative impact on the 

development of children's motor competence. The 

decline in motor skills during the COVID-19 

pandemic was also due to differences in parents' 

perceptions of their children's physical activity 

levels (53). Lack of knowledge about the 

importance of physical activity and motor learning 

made the parents not support their children to do 

physical activity and learn motor skills during the 

pandemic. Additionally, the lack of playmates 

makes children lazy to do physical activity, 

children tend to do sedentary behavior which 

harms children's motor skills (54). Take for 

example, when compared with previous research 

before COVID-19, it was previously found that the 

results of the skill test score were very high (see 

data in table 4).

 
Table 2. Data on Motor Skills for Locomotor Sub-Tests 

Test  Sub-Test N M SD ATR 

Locomotor Run 80 3 5 4.33 

 Gallop 80 2 4 3.12 

 Hop 80 3 7 4.71 

 Leap 80 3 4 3.60 

 Horizontal 80 3 4 4.24 

 Hump slide 80 2 4 3.09 
M: Mean. ATR: Average Test Results. MinS: Minimum Score. MaxS: Maximum Score. SD: Standard 

Deviation. 

 

 
Table 3. Motor Skills Data for Control Object Test 

Test  Sub-Test N MinS MaxS ATR 

Object 

Control 

SB 80 2 5 4.20 

SD 80 0 4 2.38 

C 80 3 4 2.61 

K 80 6 3 4.33 

OT 80 3 4 3.53 

UR 80 2 4 3.30 
SSB: Striking a stationary ball. Sd: Stationary dribble. C: Catch. OT: Over Throw. UR: Underhand Roll. MinS: 

Minimal Score. MaxS: Maximal Score. ATR: Average Test Results. 

 

 

Table 4. The Actual Motor Skills Data from Kindergarten Students. 

Sub-Test  N ARS ASS DRS AP AGMQ DRGMQ 

L 80 5.870 2 Poor 10.16 

76.45 Poor 
OC 80 6.275 0 

Below 

Average 
12.33 

ARS: Average Raw Score. ASS: Average Standard Score. DRS: Descriptive Rating on Standard 

Score. AP: Average Percentile. AGMQ: Average Gross Motor Quotient. DRGMQ: Descriptive 

Ratings by Gross Motor Quotient. OC: Object Control. L: Locomotor. P: Poor. BA: Below Average. 
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Table 5. Motor Skills Data for Kindergarten Students before the COVID-19 Pandemic 

Sub-Test N ARS ASS DRS AP AGMQ DRGMQ 

L 80 35.28 9.975 Average 49.16 
101.01 Average 

OC 80 32.17 10.32 Average 53.28 

ARS: Average Raw Score. ASS: Average Standard Score. DRS: Descriptive Rating on Standard Score. 

AP: Average Percentile. AGMQ: Average Gross Motor Quotient. DRGMQ: Descriptive Ratings by 

Gross Motor Quotient. OC: Object Control. L: Locomotor. P: Poor. BA: Below Average. 

 

 

 This research is a direct research without any 

treatment, the results of the research can be used 

as a basis for making programs to improve 

students' motor skills in COVID-19 condition or 

after. The 12 sub-tests conducted, it shows that on 

all test items students get low points. Possession 

of low motor skills if left unchecked can hamper 

children's physical, cognitive, social 

development, and active lifestyle (36). Children 

who do not bear staple motor skills will have 

difficulty in carrying out prolonged motor 

activities (55). The importance of mastering 

motor skills and the negative effects of low motor 

skills, and the impact of the COVID-19 pandemic 

need special attention. Appropriate consideration 

is needed to intervene and help the acceleration of 

motor skill improvement after the COVID-19 

pandemic. Some instructions can help and might 

be taken into consideration; that is providing a 

basic environment to promote motor skill 

development, intervening in learning programs to 

catch up with motor skills, allocating more time 

for learning motor skills, designing miscellaneous 

motor skills learning assignments at home. So 

that, kindergarten students would be ready to 

build and perform more complex movement skills 

in the future without any delays or hindrance. 

 

CONCLUSION 
This study provides an overview of the 

condition of motor skills during the COVID-19 

pandemic and how the disease is contributing to 

impede its optimal development. Such impact 

emanated from the lack of physical activity while 

at home, increased sleeping habits increased 

eating habits, and so forth. It was realized that 

during the COVID-19 pandemic the skill level of 

kindergarten students measured using the 

TGMD-2 instrument was in the poor category, 

whereas before the pandemic it fell in the average 

slot. It was undeniable that during the pandemic, 

kindergarten students spend a lot of time at home 

and do a lot of sedentary behavior. The decline in 

physical activity and learning basic motor skills 

in schools conducted online is indicated as the 

cause of the decline in children's motor skills. 

Therefore, intervention is needed and suggested 

to mitigate or overcome this hostile infant for 

their health and well-being through promoting the 

improvement of motor skills. It should be noted 

also that the role of parents is very important in 

such work to maintain children's motor skills.  
 

APPLICABLE REMARKS 

• The application of this research is to differ the 

condition motor level of kindergartens during the 

COVID-19 Condition and the normal condition.  
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