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Abstract Balance is the ability to react to any change
in body position so that the body remains stable and in
control. A right balance will enable a person to carry out
activities and movements effectively and efficiently with
minimal risk of falling. A balanced training program is
given as many athletes get injured during peak periods and
training for patients with Multiple Sclerosis and Down
Syndrome. The author is interested in proving and
implementing various forms of balance training applied to
children who participate in various sports at primary school
age to prevent them from avoiding injury. Therefore, all
physical conditions must be met so that they are ready to
receive training at the next stage. This study aims to
determine the effect of learning static and dynamic balance
in elementary school students. The method used is a
pretest-posttest control group design experimental random
sampling method. The sample is elementary school
students in grades 5 and 6. The instruments used in the
form of tests are the standing crane test and the Star
Balance Excursion Balance Test (SEBT). The results
showed that static and dynamic balance learning
significantly influenced the improvement of balance in
elementary school students. In conclusion, learning static
and dynamic balance together provides increased balance
in elementary school students
Keywords Static and Dynamic, Balance Learning,
Primary School Students

1. Introduction
Education is a process of human development that lasts
a lifetime [1]. Education is considered a lifelong process
that includes all experiences children receive at school or
home, in the environment, and society through
interactions with various kinds and activities. Children are
not 'little adults' [2]; their bodies and mentalities differ
quantitatively and qualitatively from adults. Therefore,
they should be considered not only smaller but also
different. Effective training programs for children must
consider each age range's psychophysical characteristics
to focus and take advantage of age-specific motor learning
ability levels at the maximum level.
Physical education taught in schools has an essential role
in providing opportunities for students to be directly
involved in various learning experiences through
systematic physical activities, sports, and health. This
learning experience promotes better physical growth and
psychological development while establishing a healthy
and fit lifestyle throughout life. Physical education is
education through physical activities to develop the child's
total personality and the fulfillment and perfection of body,
mind, and spirit [3]. Thus, Physical Education provides a
learning experience to foster better physical conditions and
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psychological development and form a lifelong healthy and
fit lifestyle.
There are ten components to physical condition:
endurance, muscle strength, speed, flexibility, balance,
coordination, agility, accuracy, and reaction [4]. All
physical condition components above are vital, and good
physical condition is needed to support optimal physical
activity [5]. When the physical condition is good, mental
health will indirectly experience positive changes [6]. The
problem is that the presentation of Physical Education
learning has not comprehensively supported the fulfillment
of movement and good physical condition, especially in
terms of moving the balance. It is because teachers in
schools have not clearly and thoroughly introduced it.
Moreover, during this pandemic, the interaction between
teachers and students is minimal. However, it does not
prevent the physical education lesson, as it was proven by
reference [7].
The allocation of time is minimal for physical education
in schools, so it implies a lack of vocabulary of students'
movements, which results in not having balance and other
physical conditions very well. When children begin to
engage in achievement sports, they suffer severe injuries
due to fatigue from a poor physical condition. It is a big
problem for the athletes' future performance. Research has
found that a person's body balance is affected by fatigue [8].
Another primary concern about the effects of fatigue on
balance is in the athletic population. So far, researchers can
only estimate that athletes need rest for 8-20 minutes
before testing balance [8-10]. It can be a big difference
depending on the situation. Therefore, after undergoing
heavy training or in the final minutes of a match. Players
will have a lower balance, so they fall more quickly and are
prone to injury.
Through balance, the body can maintain in any position,
place, and field. It can maintain the center of gravity at the
fulcrum, especially in an upright position [12]. Balance is
considered a key component of normal daily activities,
such as walking, running, and climbing stairs. In simplest
terms, equilibrium can be defined as "maintaining the
body's center ability of gravity within the stability limit
determined by the base support [13]. The gravity center can
be defined as the point at which we can calculate the
gravity torque for an object as if it were acting on. Thus, the
stability limit is the sway angle that puts it out of the
support base [14]. A right balance will enable a person to
perform activities or movements effectively and efficiently
with minimal risk of falling—two types, consisting of
static balance and dynamic balance [15]. Static balance is
the body's ability to maintain balance in a still position
when standing on one leg or standing on a balance board
[16]. Dynamic balance is the body's ability to maintain its
position while moving [17]. Balance is not a finite ability
but underlies our ability to perform various daily activities
[18].
Furthermore, balance can develop essential skills as an

essential foundation for mastering technical skills. It
becomes a severe problem when body balance is not
considered, and it will affect the development of other
aspects of improving sports performance. Thus, it is clear
that good physical condition is needed by children, one of
which is balance. Children will be ready to do any
movement or physical activity without fear because they
have developed the foundation of their physical condition
from a very young age. Children can have essential
abilities because they are used in daily activities, such as
walking, running, and mostly in sports and games.
By paying attention to the preceding, this study aims to
improve the abilities of elementary school students in
terms of static and dynamic balance, as well as to provide
teachers with understanding and skills in increasing their
competence in teaching the K13 program in Physical
Education, which is more directed towards fulfilling basic
movements for the children. With the demands of learning
in the K13 program, teachers must direct the learning
orientation towards a scientific approach. The purpose of
the scientific approach in learning, among others, is to
improve the thinking skills of students, form the ability to
solve problems systematically, create learning conditions
so that students feel that learning is a need, train students
in suggesting ideas, improve student learning outcomes,
and develop the character of students.
Previous studies on physical education learning that
focused on balance have been noted. Reference [19] found
that balance training positively affected speed, agility, and
balance performance. Meanwhile, [20] found that balance
has a very significant correlation with reaction time.
However, these previous studies have not addressed the
need for balance learning with a scientific approach by the
2013 Curriculum program in Indonesia, especially for
children aged 11-12. The period for that age-range is
limited unless added by interactive game-based learning
aid [21]. Therefore, this study seeks to fill the void by
incorporating static and dynamic balance learning as one
of the materials underlying Physical Education to develop
students' physical conditions.

2. Theoretical Framework
Balance is a complex integration of the somatosensory
(visual,
vestibular,
proprioceptive)
and
motor
(musculoskeletal, muscle, soft tissue joints) systems whose
overall work is regulated by the brain to the body's internal
and external responses or influences [22]. The parts of the
brain that regulate include the basal ganglia, cerebellum,
and association areas. [23] explained, the factors that
influence balance are as follows:
1. Center of Gravity (COG). It is the main point on an
object that will distribute the object's mass evenly. If
this point always supports the body, then the body is
in balance. A person's ability to maintain balance in
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2.

3.

various forms of body positions is greatly influenced
by its ability to maintain the Center of Gravity (COG)
to remain within the body stability limit area (stability
limit).
Line of Gravity (LOG). The line of gravity is an
imaginary line that crosses the center of gravity
vertically to the earth's center. This gravity line and its
center, and the fulcrum determine the degree of
stability of the body.
The Base of Support (BOS). It is the fulcrum core
connected to the support surface or the support itself.

Moreover, coordination (dexterity) abilities depend on
movement control and regulatory processes, and they are
significant in sports, as they allow athletes to easily
control their motor movements. Also, they allow complex
movements to learn rapidly, one of the significant
components of coordination skills in balance [24].
Balance is essential for children because it supports their
activities during sports so they can avoid sports injuries. It
was done by [25]. Additionally, injuries to the knees and
ankles are common in today's athletes. Athletes often
suffer from jumping sports, such as volleyball, soccer,
soccer, and basketball. The ankles and knees are motion
joints and joints that support and balance the body, prone
to injury. Data in the United States stated that the high
incidence of sports injuries in both adults and children. In
adults, there are 1.5 million events a year, and half are
serious injuries. In children and adolescents, the rate is
higher, 3-4.3 million events per year. The incidence is the
same for men and women, but two times higher in contact
sports than in noncontact sports. The part of the body that
is most commonly injured is the knee [26].
There are two types of balance: static and dynamic.
Static balance is the body's ability to maintain body
balance in a still position and for a particular time, for
example, when standing. Static balance is a fundamental
characteristic of normal motor development. Most motor
development tests include static balance measurements.
Reference [27] explained that children with
developmental coordination disorders often fail to perform
static balance movements. There needs to be more
profound attention regarding the motor development of
children. One example of this movement is the Core
Stability Exercise (CSE) as an essential component in
providing local strength and balance to maximize
activities efficiently. Core muscle activity results from
integrated work before integrating one or many joints to
maintain stability and movement. Core stability is defined
in the athletic setting as optimal production, which can
transfer and control force from the body's center to the
legs by stabilizing the torso's position and movement [28].
Likewise, it is the hip to thighs central motor control to
maintain the core region's stability against different
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postural and external forces [29]. Core stability describes
the ability to control the position and movement of the
midsection. Core stability is detected in the abdominal
muscles connecting the pelvis, spine, and shoulders,
which helps maintain posture and provides all arm and leg
movements [30].
Meanwhile, dynamic balance is the body's ability to
maintain balance when moving, such as walking, running,
getting up from a sitting position, and agility movements.
Dynamic balance is an essential component of injury
prevention and rehabilitation in sports. Core muscle
training has been hypothesized as an intervention to
improve balance. The dynamic balance movement
emphasizes several points of movement, such as moving a
small box, passing a wall, parkouring a balance hurdle,
throwing and catching, jumping on one leg, and lying on a
Swiss ball. Balance exercises are performed on a flat
surface and using special tools or facilities, such as gym
balls, balance boards, vital physio jumps, balance blocks,
carriages and balls, steppers, and pedestrians.

3. Materials and Methods
3.1. Research Design
The population in this study were elementary school
students. The participants in this study were 23 male
students and 23 female students so that the total
participants were 46 students with an age range between
11 and 12 years. The number of primary schools in cluster
1 (students' qualification intake level) is around 36
schools, so the researcher took several student
representatives from the 36 schools. The researcher
divided the population into separate groups, and several
randomly selected participants were taken. Therefore,
Random Cluster Sampling was chosen. To obtain research
data, the researcher divided the sample into two groups.
The first group is a group that uses static balance learning.
A second group is a group that uses dynamic balance
learning. The participants were children who actively
participate in sports, such as club football, athletics, and
several other sports. The treatment was given for three
months in carrying out the research. It took 2 hours for
each session, and it was held three sessions in a week.
3.2. Procedures
The scientific approach outline steps are divided into
five steps, which are used as basic assumptions or
approaches in learning in the 2013 Curriculum. The five
steps include: observing, questioning, gathering
information/trying, reasoning or associating, and
communicating.
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Table 1. Scientific Steps in Physical Education Lesson Plan
SESSION
ACTIVITIES

Opening

Core

Closing

DESCRIPTION
1.
2.
3.
4.

Greeting students.
Asking one of the students to lead the prayer before starting the lesson.
Checking the attendance of students as an attitude of discipline.
Asking questions related to the material to be studied to determine how far the students' initial competence on
the material to be studied.
5.
Delivering learning objectives at the ongoing meeting.
6.
Motivating students to keep learning and exercising around the place of residence.
7.
Warming up.
Observing:
Learners do literacy by reading through the media given by the teacher. They observe media images or videos that are
presented.
Questioning:
1.
Students are allowed to identify as many questions as possible related to the images presented.
2.
Students are given stimuli to ask questions about the pictures that have been observed by students.
3.
Students are welcome to express/answer questions that have been asked by their friends.
Collecting information:
1.
Students are asked to try to demonstrate the images or media that have been observed.
2.
Students send a video of the results of demonstrating the images they have observed.
Associating
Students are asked to find combinations of movements (other than those shown on the previous media).
Communicating:
Students are asked to demonstrate the variations and combinations they have found (by sending the video).
1.
Cooling down activities around the place where he lives.
2.
Making reflections on the material.
3.
Making conclusions from the entire learning process.
4.
Delivering the next meeting plan.
5.
Giving assignments to students.
6.
Closing the teaching and learning activities.

The steps in Table 1 are used as a reference for the
author in developing a balance learning design using a
scientific approach in the 2013 curriculum. As discussed
in the lesson plan, Physical Education learning prepares
learners to be physically fit, but it must also consider the
attitude and value [31].
Group A was given a static balance learning treatment,
with Core Stability Exercise (CSE). At the beginning of
learning static balance, the reps were used three times, but
the movement duration was 10-20 seconds for each.
However, the days add up to 30-35 seconds per movement,
according to the principle of overloading. At the same
time, group B was given the treatment by learning
dynamic balance, with materials such as standing on a
balance board, balance obstacle parkour, standing on a
trampoline with only one foot on the surface. To make
this even more challenging, get the other person to walk
on the trampoline (or jump) while balancing. Each
movement can be done 10-15 times per motion. The tools
used in this balance study are mats, cones, field tennis
balls, balance boxes, modified ladders.
3.3. Research Instrument
Data was collected using tests. The researchers used the
Standing Stork Test [32] as a preliminary test and a final
test to describe the static balance ability. For Standing
Stork Test, in principle, the longest time in maintaining a

balanced position is the time used to assess participants'
balance. The following can be seen in Table 2 below,
which is the norm for evaluating static balance using a
standing stork test.
Table 2. Norms of Static Balance, Standing Stork Test
No

Male

Category

Female

1

51 sec – over

Very Good

28 sec – over

2

37 sec – 50 sec

Good

23 sec – 27 sec

Further, to describe the ability of dynamic balance, the
researchers used the Star Balance Excursion Balance Test
(SEBT) [33].
Before the SEBT was conducted, a small number of
settings were applied. Four strips of athletic tape were
needed, and each had 6-8 feet of length. Two strips were
used to form a plus '+' sign, and the other two were placed
above it to form an '×' so that a star shape was formed.
The lines must have an angle of 45°[30]. SEBT aims to
maintain one leg's position while reaching as far as
possible with the contralateral leg [34].
The samples have to balance 8 directions for one leg
while using the other to step as far as possible. The eight
directions
are
anterior,
anteromedial,
medial,
posteromedial, posterior, posterolateral, lateral, and
anterolateral [35]. Anterior, posteromedial, and
posterolateral directions appeared to be essential to
identify individuals' chronic ankle instability and greater

International Journal of Human Movement and Sports Sciences 8(6): 469-476, 2020

risk of lower limb injuries suffered by athletes [36].
When the test finished, and all performances were
measured and recorded, the test administrator calculated
the athlete's SEBT performance scores using the following
simple equations: Average distance in each direction (cm)
= Reach 1 + Reach 2 + Reach 3/3, Relative (normalized)
distance in each direction (%) = Average distance in each
direction/leg length x 100. These calculations are for both
legs in each direction. It provides a total of 16 scores per
athlete [37].

before the test was 10.56, with an SD of 6.34, and the
mean score after the test was 14.47, the SD was 2.12.
Meanwhile, the mean score on the Star Balance Excursion
Balance Test (SEBT) of the left leg before conducting the
test was 9.68, with an SD of 5.76, and after conducting the
test, the mean score was 12.87 with an SD was 3.24.
Balance changes were measured using the Star Balance
Excursion Balance Test (SEBT), in which the results were
continuum data.
Table 4. The distribution of initial score and the final score of the Star
Balance Excursion Balance Test (SEBT) on the respondents
No

Characteristics

1

Initial Score of (SEBT)

2

1.
2.
3.
4.
5.
6.
7.
8.

2

10.56

9.68

SD

6.34

5.76

Mean

14.47

12.87

SD

2.12

3.24

Final Score of (SEBT)

Right Leg

Test Group

Lcount

Ltable

Result

Initial Test
Final Test

0.075
0.185

0.220
0.220

Normal
Normal

Table 5 above shows that Lcount (L0) was smaller than
Ltable with a significant level of 0.05, indicating that the
data were normally distributed.

Table 3. The distribution of initial score and the final score of the
standing stork test on the respondents

1

Mean

Table 5. Results of Data Normality Test of the Standing Stork Test

4. Result and Discussion

Characteristics

Left Limb

The data normality test used in this research was the
statistical Lilliefors test. The data from the test results was
informed in Table 5 below:

Figure 1. Star Balance Excursion Balance Test (SEBT)

Initial Score of Standing
Stork Test

Right Limb

4.1. Results of Data Normality Test

Anterior
Anteromedial
Medial
Posteromedial
Posterior
Posterolateral
Lateral
Anterolateral

No
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Table 6. Results of Data Normality Test of the Star Balance Excursion
Balance Test (SEBT)

Left Leg

Mean

10.08

9.31

SD

5.00

4.71

Mean

13.34

12.28

SD

1.25

1.72

Final Score of Standing
Stork Test

Table 3 presents that the standing stork test mean score
for the right leg before the test was 10.08 with the
Deviation Standard of 5.00, and it changed to 13.34 after
conducting the test with Standar of Deviation in 1.25.
Meanwhile, the mean score for the left leg before the test
was 9.31 with an SD of 4.71, and 12.28 after conducting
the test with an SD was 1.72. Balance changes were
measured using the standing stork test, in which the
results were continuum data.
Table 4 presents that the mean score on the Star
Balance Excursion Balance Test (SEBT) of the right leg

Test Group

Lcount

Ltable

Result

Initial Test
Final Test

0.069
0.200

0.220
0.220

Normal
Normal

Table 6 above shows that Lcount (L0) was smaller than
Ltable with a significant level of 0.05. It showed that the
data were normally distributed.
4.2. Results of Hypothesis Testing using t-test
According to each test data usually distributed,
hypothesis testing was conducted using a one-sample test
(t-test). In this hypothesis testing, the criteria for t values
were determined based on the distribution table of the
value of t. The results could be seen in Table 6 below:
Table 6. Results of Hypothesis Testing using t-test
Group Test

tcount

ttable

Result

Static Balance

28.236

1.761

Significant

Dynamic Balance

29.467

1.761

Significant
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Table 6 above shows that the value of tcount group Static
balance in the significant value of 0.05 was outside the
interval of ttable (tcount > ttable = 28.236 > 1.761). Therefore,
from the data, there were significant differences in the
sample group after conducting Static Balance. Moreover,
the value of tcount group Dynamic Balance in the
significant value of 0.05 was outside the interval of ttable
(tcount > ttable = 29.467 > 1.761). Therefore, from the data,
there were significant differences in the sample group
after conducting Dynamic Balance.
Static balance is the ability to maintain the body
position where the Center of Gravity (COG) does not
change or to maintain two equilibriums in a fixed position.
An example of a static balance is standing on one leg
using a balance board [38]. An example of a static balance
movement is Core Stability Exercise (CSE). According to
reference [39], CSE will help maintain good posture in
doing movement and become the basis for all movements
in the arms and legs. It shows that with optimal posture
stability, the mobility of the extremities can be achieved
efficiently. CSE is a dynamic concept that kept changing
in fulfilling posture adjustments and external body weight.
It showed that training by simulating sports movement
patterns could improve core stability [40]. The results
showed that the Core Stability Exercise (CSE)
significantly improved static and dynamic balance
learning [41]. At the same time, dynamic balance is the
ability to maintain body position, COG is always
changing, or maintains equilibrium when moving on a
moving foundation (dynamic standing) that will put the
body into an unstable condition. An example of dynamic
balance is walking or moving from one place to another
using several media such as balance beam, hoppers and
balls, steppers, and walkers [42]. The results show that
plyometric and dynamic balance exercises can improve
balance [43–45].
As physical education teachers, we must educate our
students early on the definition and importance of a strong
core and teach simple and effective ways to strengthen it.
As always, the best thing children can do to improve their
core strength is play. Good old-fashioned games include
running, climbing, jumping, crawling, and exploring in an
unstructured environment. However, as teachers, we must
allow our students to strengthen their core stability
through various exercises.

students. However, to further improve this balance
learning quality, it would be better if some other
supporting technologies such as Android-based
applications on smartphones attract more interest and
make it easier for children to learn balance movements at
home. This balanced learning is beneficial and should be
of concern for teachers in schools when teaching physical
education. The benefits of learning the balance movement
will be felt at that time and in the future.

5. Conclusions

[7] A. Rahman, A. Suherman, D. Susilawati, and G. P. Putra,
“RADEC (reading, answering, demonstrating, explaining,
and creating) in lms to teach tennis without field practicing,”
Universal Journal of Educational Research, vol. 8, no. 11,
pp. 5433–5442, 2020. doi: 10.13189/ujer.2020.081146

Based on data on the improvement results in this
research, static and dynamic balance learning significantly
affected primary school students' balance. It indicated an
increase in the mean score and the improvement of the
initial test and final test. Therefore, this research proved
that static and dynamic balance learning prevents injury
and improves physical conditioning in primary school
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