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Abstract.

0-6 years old are commonly categorized as ‘the golden age period for kids. ’ During this
time, development of the cognitive, motoric, sensory, language, and socio-emotional
functions can be cultivated easily. The improvement of motoric skills is influenced by
education and game. A balance bike is a fun game and sport that promotes rough
motoric skills and improves posture stability. The aim of this study was to analyze the
relationship between balance bikes and the improvement in balance among children.
We used a cross-sectional study design. 30 healthy children who have at least 4 weeks
of experience using a balance bike, with no health issues and no disability in the
lower extremity were recruited as study participants. We utilized the Y balance test
to assess whether the dynamic balance among children is good or poor. As a result,
37% of participants played balance bike within 1 year, while 63% within 2 years. A total
of 13% of participants had a very good balance, 80% had a good balance, and 7%
had a moderate balance. Furthermore, balance bike use is significantly correlated to
balance improvement among children (P<0.000). We concluded from our finding that
balance can be improved through functional activities, including games considering
the participants are children.

balance bike, balance, children

Recent technological advances have brought many changes in human life and also
children’s play patterns (1). Nowadays, many traditional and physical games have been
supported by online games on smartphone applications (2). Currently, the tendency to
use gadgets, especially at an early age, is something to watch out for because it can
have a negative impact on children’s growth and development, such as lack of social
interaction and lack of creativity due to monotonous activities carried out (3). Children
need to do early physical movements with the aim of increasing their physical motor

growth, both motor and gross motor (4).
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Children in the age range of O to 6 years are experiencing a potential period known
as the golden age. At that time, the developmental aspect will be easily stimulated by
children (5)(6)(7). Development in early childhood takes place gradually in the ability of
cognitive, motor, language, and socio-emotional skills that continue until they reach a
certain age (8)(9). It would be even better if the environment in which children grow
and develop supports their freedom of movement. In addition, parental support is
also needed during the child’s growth and development, especially in gross motor
development (10). Gross motor skills are body movements that use large muscles,
such as walking, running, sitting, jumping, and so on (5). Gross motor skills require
several elements, such as speed, strength, endurance, agility, flexibility, coordination,
and balance. One of the gross motor elements that play an important role in balance
M).

Balance is the ability to maintain the body in different positions. Factors that affect
body balance include the Center of Gravity (COG), Line of Gravity (LOG), and Base of
Support (BOS). Balance can be divided into two, namely static balance and dynamic
balance. Static balance is the body’s ability to maintain while maintaining balance in a
stationary position so as not to sway or collapse. While dynamic balance is the body’s
ability to maintain balance so as not to fall when making movements (12). Improved
motor skills in early childhood can be achieved through the provision of education
and games. Through play, children can meet the demands and developmental needs
of the motor, cognitive, language, creativity, social, emotional, values, and attitudes to
life (4). The games chosen must be adapted to the child’s age, gender, interests, and
development (10).

One of the games that can train gross motor movements to improve body balance
is playing a with a bicycle, which is a toy that can be occupied and ridden. When
cycling, children will make adjustments to movements that are quite complex, such as
controlling the steer, balancing the body, pedaling, and focusing on paying attention to
the road. That way, it will train balance and focus in children. Cycling can be used as
a means because based on the phenomena seen, most children are familiar with and
enjoy this game (10).

A previous study showed that the balance of a child’s body can be trained through the
traditional game of spoon marbles (13). According to other studies, traditional engklek
games can train gross motor skills (body balance) in children (14). Research on balance
bikes has been conducted by the Faculty of Architecture, Design and Planning, Sepuluh
Nopember Institute of Technology, Surabaya, but only focuses on its design (10). Based

on the literature study we did, a study on balance bikes on optimizing balance in early
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childhood is rarely done. The aim of this study is to analyze the relationship between
the use of balance bikes on optimizing the balance of children aged 4-5 years in the

balance bike community in Gor Ken Arok, Malang City.

2. Characteristic of participants

In this present study, a total of 30 healthy children aged 4-5 y.o participated with the
criteria as follows; no health issues; no disability in lower extremity; actively playing
balance bike in the past month; and willing to participate in this study. All of the
participants and parents were explained the study process and were given an informed

consent sheet once they agreed to participate.

2.2. Study process

To find out if there is a change in balance, it can be done through measurement. Balance
has several measuring tools, including the stork stand test, time up and go test, berg
balance test, Y balance test, and modified bass test (15). The measuring instrument
used in this study is the Y balance test to measure dynamic balance in children (16). The
instructions for implementing this balancing test are: (a) first, we made a Y balance test
measuring instrument using isolation. each line measures 1 meter; (b) participant was
asked to stand at the midpoint by lifting one leg and hands on the hips; (c) participant
was instructed to move the other leg in every direction (anterior, posteromedial, and
posterolateral) as far as possible; (d) We recorded the extent of the foot distance that can
be achieved by the participant; (e) it failed, if during the measurement the respondent’s
hands are not on the hips, the heels are raised, and they lose their balance. The
interpretation result of this test include: poor (<40), medium (40-70); good (40-90); and
very good (>90) (17).

2.3. Statistical analysis

All statistical analyses used SPSS (software version: 24.0; doc number: 724325, New
York, US). Pearson’s rho coefficients were used to analyze the relationship between

the use of balance bikes on optimizing the balance of children aged 4-5 years in the
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balance bike community. A two-tailed correlational significance was set at 0.05 levels
(p < 0.05).

The demographic result in table 1 showed that the user of balance bikes among
participants in this present study was dominated by males (53%) compared to females
(47%). The average age among participants is 4.5 y.0. We found the highest percentage
of playing period is within 2 years (63%), while the new player categorized within 1.5
years at the following percentage (37%). From the result of the Y balance score, it can
be summarized that participants with a ‘good’ result placed at the first rank (80% of total
participants), while the ‘very good’ result at the second rank (13% of total participants),

and ‘medium’ result at the third rank (7% of total participants).

TABLE 1: Demographic Data.

Demographic Characteristic %
Sex Male 53
Female 47
Age Years
4 40
5 60
Playing Period Years
15 37
2 63
Y balance score Poor -
Medium 7
Good 80

Very good 13

Table 2 showed that the result of relationship analysis by Pearson’s rho coefficient
where the use of balance bikes significantly correlated to optimizing the balance of
children (p = 0.000; r = 0.872).

TABLE 2: Pearson’s analysis

Variable Result

Balance bike used and balance r=0.872
improvement

p = 0.000
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30 participants in this present study consist of 12 children aged 4 years and 18 children
aged 5 years. At the age range of 4-5 years, children’s motor development has begun
to be honed and well-coordinated. At this time children are able to control gross
movements quickly, such as walking, running, and jumping, children are also able to
adjust visual motor movements, such as adjusting eye movements with limbs and body
simultaneously (18). At the age of 5 years, the coordination of muscles is getting better,
so the child’s movements occur in smaller muscles, such as throwing, cutting, catching,

and so on (19).

There are 2 things that become obstacles to motor development in early childhood,
namely the inability of children to control balance, delays in capturing responses, and
poor coordination. The inability to achieve optimal balance can result in disruption of
functional activities that make it possible for children to fall and get injured more easily,
and difficulty maintaining posture when doing activities such as sitting, standing, and
walking (20).

There are differences in how to play between boys and girls. In general, boys play
more roughly and are more active than girls (21). Boys prefer games that involve physical,
limb, strength, and challenging play. Examples such as cycling, and playing soccer.
Meanwhile, girls prefer varied games, such as playing with dolls, cooking, and selling
(22). Therefore, it was found that the balanced development of boys was better than
that of girls (23). It was also due to the presence of estrogen and lipoprotein hormones
in women which causes more fat to increase than in men, it can affect the balance of the
body (24). In addition, there are differences in the balance in terms of gender between
men and women, namely in muscle tissue. In boys, muscle tissue is 43% of the total
body weight, while in girls it is only 36% of the total body weight (25).

The results of the data analysis showed that respondents who used a balance bike
for 1.5 years were 11 children (37%) and respondents who used a balance bike for 2 years
were 19 children (63%). The balance bike can be used after the child is able to walk
alone, at the age of 18-24 months. It doesn’t take long to learn to use a balance bike,
depending on how long the child uses it. If children exercise regularly, their balance
will be more trained and optimal and will foster more self-confidence (26). The research
conducted also found that the duration of use had an effect on the level of balance
in children. The longer the child practices, the more optimal the child’s balance will be
(27).
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Body balance is regulated by the cerebellum. The cerebellum is under the back of
the cerebrum which functions to coordinate muscle movements, balance, and body
position (5). The inability to achieve optimal balance can result in disruption of daily
functional activities. As a result, it makes children fall and get injured more often, it is
difficult to stabilize the body while doing movements, it is difficult to maintain posture
when doing activities such as walking, running, sitting, standing, and difficulty doing
other activities (20).

Train a child’s body balance can be done by giving a balance bike. Balance bike is one
of the best games to stimulate their gross motor skills, especially balance. The balance
bike exercises can strengthen leg muscles and arm muscles, while riding a balance bike,
children will actively move their legs to push, so they can improve children’s movement
coordination, and train agility, speed, and train concentration skills. To run a balance
bike, children can move and stop the bike using both legs. So that it can train children’s
balance to be more optimal (28).

In this study, the same results were obtained where there was a relationship between
balance bikes and optimizing the balance of early childhood. Balance bikes can make a

big contribution to stimulating children’s gross motor development, especially balance

(27).

The results of data analysis showed the balance of most of the balance bike communities
in Gor Ken Arok in children aged 4-5 years is in a good category. The results of data
analysis show that the use of balance bikes is associated with optimizing the balance
of children aged 4-5 years in the balance bike community in Gor Ken Arok, Malang
City. We concluded from our finding that balance can be improved through functional

activities, including games considering the participant is children.

The authors would like to acknowledge all teachers and laboratorians in the physical

therapy department for supporting us during the process of taking the data.
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