P-155N: 2B30-0317
E-155N: 2962-5491

KP C Kinesiology and
Physiotherapy
Comprehensive

The effect of physical activity for the development of motor skill in

children aged 3-12 years old: a narrative review

Tjokorda Istri Agung Rosanthi Pradnyani®’, Indah Pramita?, Ni Wayan Tianing®

'Bachelor of Physiotherapy and Physiotherapy Profession Study Program, Faculty of Medicine, Universitas Udayana, Indonesia;
’Physiotherapy Department, Faculty of Medicine, Universitas Udayana, Indonesia;
3Biochemistry Department, Faculty of Medicine, Universitas Udayana, Indonesia;

ABSTRACT

Background: Physical activity is vital in growth and development, maturation of motor and physiclogical functions, and
cognitive abilities in the pediatric population. In children, sufficient physical activity is reported to help develop motor skills,
This is because to have a good guality of movement, abilities obtained through habits in physical activity are needed. This
study aimed to determine the effect of physical activity on the development of motor skills in children aged 3-12 years,

Methods: The type of research was a literature review based on the review process of research articles that discuss the effect
of physical activity on the development of motor skills in children aged 3-12 years. The search for articles was done from the
Google Scholar and PubMed databases.

Results: Based on the five selected journals in this literature review, significant positive results were obtained between
physical activity and the development of motor skills in children aged 3-12 years old. The specifications of the motor skills

that develop in children vary depending on the form, type, and settings of the physical activity.

Conclusion: Physical activity seemed to affect the development of children's motor skills. The development of motor skills in
children occurs gradually, along with physical development and stimulation of activities that spur better skills.
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Introduction intelligence.®. Physical activity enhances memory by

Physical activity is movement or action produced by skeletal
muscles that requires energy expenditure (burning calories)
through exercise, sports, or other active movements that
require energy."? Being physically active is the basis for early
development in children, which has short-term and
long-term health impacts.®> Populations that are not
physically active have higher risk factors for diseases such as
cardiovascular disease, metabolic disorders, cancer risk,
obesity/overweight, = musculoskeletal  disorders, and
premature mortality. Meanwhile, physically active
populations have better physical or cardiorespiratory fitness,
development of motor skills, bone tissue density, muscle and
joint strength, and minimal emotional disorder symptoms.>”

Physical activity also improves children's cognitive
and non-cognitive abilities, such as behaviour and emotional
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increasing neurotrophins such as brain-derived neurotrophic
factor (BDNF).° Physical activity also impacts chemical
processes in individuals, such as the production of
endorphins, serotonin, and other stress-relieving hormones
in the brain.’® The use of the musculoskeletal system in
physical activity has a vital role in growth and development,
maturation of motor and physiological functions, and
cognitive abilities in the pediatric population.'**

In childhood, sufficient physical activity is reported
to help the development of motor skills. This is because
good movement quality requires abilities obtained through
habits of physical activity. The repetition of a movement or
the movement pattern in creating a motor habit varies for
each individual, depending on age, previous movement
experience, motivation, concentration, procedures, and the
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complexity of the movement to be learned. Therefore,
honing motor skills is carried out continuously over the long
term and is a process that takes many years.™

Motor skills are a series of movements combined to
produce smooth, coordinated, efficient actions to master
specific movement abilities. Motor skills are divided into two
physical categories: gross motor skills (GMS) and fine motor
skills (FMS). GMS is a person's ability to move the body and
extremities by involving large muscles. GMS was then
further categorized into locomotor, manipulative, and
non-manipulative skills. Meanwhile, fine motor skills are a
person's skills in creating smooth and precise movements by
involving small muscles such as the muscles of the wrist and
fingers.®

The development of motor skills occurs gradually
according to age, and each stage has unique
characteristics.™** Although it occurs slowly according to the
child's age, physical and cognitive maturity are also factors
that greatly impact the development of motor skills. If a child
is mature enough and able to learn new motor skills but
does not receive appropriate physical activity stimulation, his
development will be hampered. Meanwhile, if the child is
not yet mature enough or the stimulation of physical activity
is not age-appropriate, then the process of learning motor
skills may not be successful.*®

Behavioural learning theory in the motor learning
process involves understanding events in the surrounding
environment. In this theory, a child's stimulus and response
to situations in the surrounding environment exists.
Meanwhile, according to Piaget, cognitive theory concerns
structuring and adapting to the environment so that
cognitive development can be viewed from typical
experiences, which means that children have images in their
memory.” According to expert Singer (2018), three main
factors must be considered in the motor learning process:
the learning process, the child's process of processing
stimulation so that automation occurs in carrying out
movements, and the child's personality.*® This study aims to
determine the effect of physical activity on the development
of motor skills in children aged 3-12 years.

Methods

The type of research was a literature review based
on the review process of research articles that discuss the
influence of physical activity on children's motor skills.
Article searches were carried out through Google Scholar
and PubMed databases. The keywords used in the Google
Scholar database searched for children's fine motor skills,
gross motor skills, and physical activity. The inclusion criteria
used include literature published in the last 10 years, the
research sample was children aged 3-12 years old, and
variables from the research include children's fine motor
skills, gross motor skills, and physical activity. Meanwhile,
the exclusion criteria used included abstracts and a thesis.
The articles gathered were then examined and synthesized
to address the research questions.

Results

Based on the search, five pieces of literature were
found, with a range of publications from the last ten years
that can describe the physical activity for developing motor
skills in children aged 3-12 years old, written in Table 1. Roth
et al. stated in the intervention group, a higher increase was
found in the proportion of daily time spent on
moderate-to-vigorous physical activity (MVPA) compared to
the control group. Then, the intervention group affected a
statistically significant increase in the composite motor skills
score. Children in the intervention group showed better
motor skills than the control group.*

Research conducted by Prasetia et al. started
practising the traditional game "belahi tumbak" to improve
gross motor skills in the 4 x 5-meter back-and-forth running
agility test. The conventional "engkek-engkek" match has an
impact on increasing gross motor skills, vertical jumps, and
leg power; the game of rounders affects running speed.”
Annuar H. et al. stated the research results say that montage
activities influence children's fine motor skills. Every aspect
of fine motor skills assessed has improved.” Zeng et al.
stated of the ten studies that examined physical activity's
effect on preschool children's motor skills, eight (80%)
reported a significant impact of physical activity-based
interventions toward improving motor skills (fundamental
motor skills and motor abilities).

In research conducted by Febriana, A. et al., the
results were collected through observational study data in
the form of a percentage of fine motor skills before the
action of 25%. During the implementation of cycle I, it
increased to 90%. McDonough et al. 2020 stated that of the
25 RCTs, 7 (28%) studies tested the effect of
exergaming-based physical activity intervention on children's
motor skills, and the remaining 18 (72%) studies tested the
impact of traditional physical activity on children's motor
skills. 20 (80%) reported statistical significance of
improvement pre- and post-intervention. By specification, 5
(71%) of 7 studies that tested the effects of
exergaming-based physical activity interventions observed
significant intervention effects. Furthermore, 15 (83%) of the
18 studies examining the impact of traditional physical
activity observed effective intervention results on children's
motor skills development.?

The research conducted by Dapp et al. stated that
post-hoc analyses show no significant differences between
physical activity groups at T1 (structured and unstructured
physical activity measures). However, post-hoc comparisons
for T2 (gross and fine motor skills measured at T1) showed
that gross motor scores in structured and combined physical
activity participants showed better motor skill proficiency
compared to unstructured physical activity participants. The
effects of structured physical activity are organized, planned,
and guided. The effects of unstructured physical activity are
non-formal, playful, and spontaneous.?



Table 1. Results of articles following the physical activity for the development of motor skills in children

Authors

Titles

Methods

Results

Roth et al. 2015

Zeng, et al. 2017

Febriana, A., et al.

2018

McDonough et al. 2020

Prasetia, et al. 2019

Effect of a Physical Activity Intervention
in Preschool Children

Effect of Physical Activity on Motor Skill
and Cognitive Development in Early
Childhood: A Systematic Review

Meningkatkan Motorik Halus Anak
Melalui Kegiatan Menganyam pada
Anak Kelompok B Usia 5-6 Tahun

Effect of Physical Activity on Children's
Motor Skill Development: A Systematic
Review of Randomized Controlled
Trials

Pengaruh Permainan  Tradisional
terhadap Peningkatan Kemampuan
Motorik Kasar pada Siswa Putra

Sekolah Dasar Negeri 166/Ill Cut Mutia
Kerinci

Preschool age children (+4-6 years)

Method: cluster-randomized controlled trial

Sample: 709 were randomized to the intervention group (368
children in 21 clusters); (341 children in 20 clusters).

Measuring instrument: accelerometer

Preschool age children (+4-6 years)

Method: systematic review. Various RCT studies assess the
effects of physical activity or exercise-based interventions.
Number of literature reviewed: 15 studies

Data were extracted independently by three reviewers (NZ, MA,
and ZG).

Children aged 5-6 years

Method: observational study

Descriptive analysis

There are two cycles in this research, namely, Cycle | and Cycle
1. Each cycle consists of planning, implementation, observation,
and reflection.

Children aged 6-12 years.

Method: a systematic review

Number of literature reviewed: 25 RCT studies.

Elementary school children aged 9-10 years.

Method: experimental study

The population and sample are 12 fourth-grade students in
elementary school.

The intervention provided is playing the traditional games of
engkek-engkek, belahi tumbak, and rounders.

In the intervention group vs. the control group, a higher increase
was found in the proportion of daily time spent. Then, the
intervention group affected a statistically significant increase in
the composite motor skills score. Children in the intervention
group showed better motor skills than the control group.

Of the ten studies that examined physical activity's effect on
preschool children's motor skills, eight (80%) reported a
significant impact of physical activity-based interventions toward
improving motor skills (fundamental motor skills and motor
abilities).

The results of this research were collected through observational
study data in the form of a percentage of fine motor skills before
the action of 25%. During the implementation of cycle II, it
increased to 90%.

Of the 25 RCTs, 7 (28%) studies tested the effect of
exergaming-based physical activity intervention on children's
motor skills, and the remaining 18 (72%) studies tested the
impact of traditional physical activity on children's motor skills.
20 (80%) reported statistical significance of improvement pre-
and post-intervention. By specification, 5 (71%) of 7 studies that
tested the effects of exergaming-based physical activity
interventions  observed significant intervention effects.
Furthermore, 15 (83%) of the 18 studies examining the impact of
traditional physical activity observed effective intervention
results on children's motor skills development.

Practising the traditional game belahi tumbak improves gross
motor skills in the 4 x 5 meter back-and-forth running agility test.
The conventional engkek-engkek match has an impact on
increasing gross motor skills, vertical jumps, and leg power; the
game of rounders affects running speed.

MVPA, moderate-to-vigorous physical activity; RCTs, randomized control trial
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Authors Titles

Methods

Results

Annuar, H., et al.2021 Pengaruh Kegiatan Montase terhadap

Kemampuan Motorik Halus Anak

C. Dapp, et al. 2021 Physical Activity and Motor Skill in

Children: A Differential Approach

Children aged 5-6 years

Method: quasi-experimental with a one-group pretest-posttest
design model.

Fine motor aspects observed: 1) strength of the fingers; 2)
sticking speed; 3) accuracy of sticking.

Kindergarten-age children (6.42 years) and second grade (7.78
years).

Data was obtained through a longitudinal study investigating
children's physical activity and motor development.

The research results say that montage activities influence
children's fine motor skills. Every aspect of fine motor skills
assessed has improved.

Post-hoc analyses show no significant differences between
physical activity groups at T1 (structured and unstructured
physical activity measures). However, post-hoc comparisons for
T2 (gross and fine motor skills measured at T1) showed that gross
motor scores in structured and combined physical activity
participants showed better motor skill proficiency compared to
unstructured physical activity participants.

The effects of structured physical activity are organized, planned,
and guided.

The effects of unstructured physical activity are non-formal,
playful, and spontaneous.

MVPA, moderate-to-vigorous physical activity; RCTs, randomized control trial
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Discussion

The habitual level of physical activity of the right
type and intensity is stated to contribute to the development
of the tissues that make up the musculoskeletal system,
improved cardiovascular health, and also neuromuscular
awareness, such as coordination and control of movement.*
This gradual and complex development can also improve
children's motor skills. Continuous multidimensional physical
activity with  MVPA intensity, according to the
recommendations of the Physical Activity Guideline for
Americans, namely 60 minutes per day, positively affected
children's motor development after the intervention.”

The results of this research align with a field
experimental study conducted by Prasetia, 2019 which
tested that physical activity in the form of traditional games
could influence the increase in gross motor skills in children.
However, this study also found that the motor skills that
develop differ depending on the type of game. For example,
the game of rounders improves locomotor motor skills,
namely running, "belahi tumpak" affects increasing agility,
and running back and forth, and "engkek-engkek" impacts
the explosive power of Vertical jump of the legs.”? These
results are also supported by a journal systematic review and
network meta-analysis by Hassan et al., 2022 that aerobic
physical activity is the most effective program in improving
overall object control and gross motor skills coupled with
modifications to the time, content, and goals of the
intervention in helping children develop motor skills. In
addition, exergaming programs are considered the most
effective physical activity in improving locomotor skills.*

Children who get the appropriate dose, frequency,
intensity, and type of physical activity will get more stimulus
to master specific motor skills better. Related to these
results, further research is needed regarding the dose of
physical activity that influences the development of
children's motor skills. The success of physical activity
interventions to improve children's motor skills is influenced
by the dose and the basis or location where the treatment is
given. Physical activity at home or child care shows different
results than school activities. School-based physical activity
interventions are a strong predictor because children spend
more time at school, have a structured schedule, and are
well documented by the school, so they have a positive
relationship to higher levels of daily physical activity at
MVPA.?

Longitudinal research by Dapp et al. in 2021
examined, more specifically, the setting of physical activity
(structured and unstructured) and the type of motor skills
(gross and fine). Children involved in structured and
combined (structured and unstructured) physical activity
showed much better gross motor skills than children in the
amorphous physical activity group. In addition, a significantly
progressive increase in gross motor skills was only found in
children involved in structured physical activity. These results
are all the more striking because the reported duration of
unstructured physical activity was twice as high as that of

structured physical activity. A similar thing also appears in
fine motor output. Each category did not strongly produce
positive results related to fine motor skills except for the
structured physical activity group, although not significantly.
A possible explanation for this result is that the movements
were less directly trained or less planned during the delivery
of physical activity.

Wijianto, 2022 also explained that fine motor skills
must be stimulated with thorough preparation and knowing
the child's basic motor skill level to create an appropriate
motor development program. Fine motor development can
not only be trained with fine movements such as writing.
Still, it can also be supported by providing guidance and
explanations about skills, explicitly presenting skill phases,
focusing children's attention, providing direction and
opportunities for practice, and motivating children to be
actively involved. In the development activities carried out."

Physical activities involving the activation of small
muscles, such as wrists and fingers, were studied by
Febriana, A. et al. in 2018 and Annuar, H. et al. in 2021.
Febriana's research observed increased fine motor skills in
children aged 5-6 years with weaving activities.”® Weaving is
an activity that involves the small muscles in the hands by
creating woven patterns that intertwine alternately to
produce a work. This research found that weaving improved
fine motor skills before the action, cycle |, and cycle Il. These
results align with research from Az-Zahra, P. et al. in 2022,
who found that weaving activities are needed as a fun
stimulus for children to train their fine motor skills.*

The effect of physical activity in the form of
montage activities to stimulate fine motor skills was also
studied by Annuar H. et al. in 2021, where in their
experimental research, a significant effect was obtained
before and after treatment. It was presented in more detail
on each aspect, namely the finger strength aspect, which
showed an increase from 14.28% to 28.57% of children
categorized as developing according to expectations.
Regarding the accuracy of sticking, there was an increase
from no children being in the category of developing as
expected to 11 children (52.38%) developing as expected.
Then, there was an increase in finger strength from 10
children (47.62%) in the underdeveloped category to no
children in the underdeveloped category. The appropriate
discussion for this is because montage activities involve
specific movements and require precision and attention
from children to complete the task so that, over time, they
can master fine motor skills.™
Based on several studies above, physical activity is stated to
have a significant favourable influence on the development
of children's motor skills. Even though the impact of physical
activity on children was found to be more stimulative in
gross motor skills compared to fine motor skills, this can
happen because gross and fine motor skills should be
stimulated with different types of activities so that the
potential changes will also be various. Generally, gross motor
skills display broader and more energetic movements than



fine motor skills, requiring greater control and precision.
The limitations of this study were not explained regarding
the dosage and regulation of physical activity. Future studies
must also be conducted to understand its effect in more
detail.

Conclusion

Motor development in children is greatly influenced
by the stimulation obtained through physical activity.
However, some state that not all forms, types, and settings
of physical activity have the same effectiveness in
developing motor skills. Children with low physical activity
tend to experience delays in developing motor skills and
movement quality. So, stimulation is needed through
physical activity carried out gradually and repeatedly to
contribute to the child's growth and development.
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