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Abstract. The poor Fundamental Motor Skills (FMS) among children is an important concern in promoting physical activity. The combi-
nation of structured exercises and structured games is an effective measure to improve the Basic Motor Skills of school children. This
study aims to determine the effect of educational game "Pusaran Ular Tangga" on EMS of 3rd grade students. This research method is an
experimental method with Single-Group Pretest-Posttest Design. This research was conducted on grade 3 elementary school students in
West Bandung Regency with a sample of 30 people using the total sampling technique. Measurement of Basic Motor Skills using practical
tests measured by the Test Of Groos Motor Skill - (TGMD 2) instrument for ages 3-10 years. Based on the Wilcoxon test, it is known
that the significance value of 0.000 is smaller than <0.05, it can be concluded that the educational game “Pusaran Ular Tangga” has an
effect on increasing the Fundamental Motor Skill of grade 3 elementary school students. The difference in the improvement of Fundamen-
tal Motor Skill between before and after treatment is 36%.

Keywords: Educational Games, Physical Activity, Fundamental Motor Skills, School Age Children

Resumen. La deficiencia de las Habilidades Motrices Fundamentales (HMB) entre los nifios es una preocupacion importante a la hora de
promover la actividad fisica. La combinacion de ejercicios estructurados y juegos estructurados es una medida eficaz para mejorar las
Habilidades Motrices Fundamentales de los escolares. El objetivo de este estudio es determinar el efecto del juego educativo "Pusaran
Ular Tangga" en las DPM de los alumnos de 3° de primaria. Este método de investigacion es un método experimental con un disefio
preprueba-postprueba de un solo grupo. Esta investigacion se llevo a cabo en alumnos de 3er grado de primaria de la Regencia de Ban-
dung Oeste con una muestra de 30 personas utilizando la técnica de muestreo total. Se midieron las habilidades motrices basicas mediante
pruebas practicas con el instrumento Test Of Groos Motor Skill - (TGMD 2) para edades comprendidas entre los 3 y los 10 afos. Sobre la
base de la prueba de Wilcoxon, se sabe que el valor de significacion de 0,000 es menor que <0,05, se puede concluir que el juego educa-
tivo "Pusaran Ular Tangga" tiene un efecto en el aumento de la Habilidad Motora Fundamental de los alumnos de 3er grado de primaria.
La diferencia en la mejora de la habilidad motriz fundamental entre antes y después del tratamiento es del 36%.
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Introduction Organization, 2018) so that it does not contribute enough
and meaningful benefits to their health (Cavill, 2001). Active

Indonesia has the fourth largest youth population in the  Healthy Kids Global Alliance (AHKGA) in collaboration with

world at 85 million or one-third of the total population
(Unicef Indonesia, 2016). This is a concern for the govern-
ment to maximize the potential of children to become quali-
ty children in the midst of technological advances which also
have a negative impact on the development and growth of
children, such as sedentary lifestly behavior. This sedentary
behavior is a problem experienced by children today, espe-
cially the millennial generation. (Fuadah et al., 2021).
Sedentary lifestly behavior is a lifestyle where a person is
not physically active or does not perform physical move-
ments (Wikipedia, 2023). These behaviors require little
energy expenditure such as watching television, playing
video games, computers, sitting in class or on transportation
(Yusfita, 2018;Park et al., 2020). In addition, a change in
lifestyle and less physically demanding occupations
(Katzmarzyk & Mason, 2009) such as screen-based activities
are increasingly keeping children and adolescents from meet-
ing recommended physical activity standards (World Health
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Sun Life, released the Youth Physical Activity Report Cards
which assesses the level of physical activity of children and
adolescents in a number of countries around the world,
including Indonesia that the level of physical activity of ado-
lescents in Indonesia received a score of F, which means that
less than 20% of children aged 6-17 years reach an average
of 60 minutes of physical activity per day (CNN Indoneisa,
2022).

The decline in physical activity is a big concern for the
Indonesian government. This decline in physical levels has
contributed to the rise in global obesity rates which have
increased substantially in the last 30 years (Young dkk.,
2014). It has been studied that excess weight in schoolchil-
dren is associated with alterations in fundamental movement
patterns (Duncan et al., 2013). The results of previous stud-
ies show that there is a relationship between the quality of
fundamental movement patterns and anthropometric varia-
bles (Lavados et al., 2021). This relationship indirectly leads
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to a decrease in physical activity related to motivation and
self-confidence. The discussion regarding fundamental
movement patterns in this research is very important to
overcome the problems regarding children's physical activity
that have been explained above.

Fundamental Motor Skill

The importance of the benefits of physical activity among
young people is indisputable as physical activity is associated
with short- and long-term health status. This is supported by
research that shows a positive association between being
physically active at a young age and an active lifestyle in
adulthood (Lopes et al., 2021;Barnett et al., 2016;Stodden
et al., 2008;Entier et al., 2013). In order to be physically
active, the development of Fundamental motor skills is nec-
essary (Tompsett et al., 2017). FMS is a key asset in per-
forming physical activities and is the earliest foundation for
teaching more complex motor skills from sports and diverse
physical activities (Newell, 2020). FMS movements are the
basic movements for learning and developing lifelong physi-
cal activity (Bakhtiar, 2015). Basic movement skills provide
unique movement patterns and skills that are developed
primarily in childhood and adolescence as 'core developmen-
tal activities' (Lisa M Barnett et al., 2016). The development
of these basic movements will be optimized if children are
given opportunities for practice, encouragement, and in-
struction in the learning process. This FMS includes three
categories of movement namely: Stability Movement such as
balancing and turning; locomotor such as running and jump-
ing; and object control such as catching and throwing
(Goodway et al., 2019;Gallahue, D. L. and Donnelly, 2003)
(Lisa M Barnett et al., 2016). FMS is very important for
children to have as a basis for more complex movement
dexterity so that these movements occur on the basis of
autonomously controlled reflex movements in each required
movement (Kurniawan, 2021). Failure to develop basic
motor skills during preschool and elementary school will
frustrate children and fail to develop more complex move-
ments during adolescence and adulthood so that it will hin-
der the achievement of good physical activity in the future.
Therefore, the school through this physical learning program
is expected to be able to optimize the development of basic
motor skills as a whole, especially in lower grade students,
physical education learning is focused on the development of
students' Fundamental Motor Skills (Setiawan et al., 2020).

The process of developing basic motor skills can be done
by transforming the role of the teacher through various
methodological strategies, such as guided discovery, project-
based work, problem solving, environmental exploration or
play strategies (Yahez-septlveda et al., 2023). All of the
above methodological strategies are learning that provides
meaningful life experiences for students (Yanez-septlveda et
al., 2023). One of the basic motor skills programs for chil-
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dren through play is an alternative offered as an approach to
learning movement skills. Play is a relevant way for children
to learn about the body and movement skills. Play also
serves as a facilitator to develop cognitive, affective and
psychomotor aspects, particularly fine and gross motor de-
velopment (Akbari et al., 2009). Play is an important strate-
gy that allows children to have fun and freedom of expres-
sion, while still providing learning content that is appropri-
ate for their developmental stage (Luarte R. et al., 2014).
One of the previous studies regarding the educational
game "Snakes and Ladders" was able to improve basic jump-
ing movements in 4th grade elementary school students
(Dwijayanti et al., 2023). In this research, the educational
game that will be used is "Pusaran Ular Tangga". This me-
dia-based learning game "Pusaran Ular Tangga" is a game of
"snakes and ladders" like in general, but the difference lies in
the path of the journey which is circular from the outside to
the inside. This game is a form of adaptation to the charac-
teristics of students who like to play. Apart from that, the
modification of movement tasks combined in this game is the
main factor in improving basic movement skills such as lo-
comotor movements, stability movements and manipulative
movements. Based on the description above, the aim of this
research is to find out whether the educational game “Pusa-
ran Ular Tangga” has an effect on improving the basic
movements of 3rd grade elementary school students.

Subjects and metode

Setting and participants

The research was conducted at State Elementary School
2 Cipeundeuy Padalarang aged 9-10 years. The sample used
was grade 3 elementary school students with a sample size of
30 people. The sample determination was determined
through nonprobability sampling technique, namely com-
prehensive sampling, this is because there is only one class 3
in the school. The research method used in this research is
experimental method with Single-Group Pretest-Posttest
Design. All samples were given a pre-test before being given
educational games ‘Pusaran Ular Tangga’, then a post test
was conducted to see the results of the program.

X

Figure 1. Research design

0, .Pretest
X . Treatment
0, .Posttest

Instruments

Instruments and techniques for Collecting Fundamental
Motor Skill data using tests and measurements in the form of
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Fundamental Motor Skill practice tests, namely the Test Of
Groos Motor Skill - (TGMD 2) for ages 3-10 years. TGMD
2 is a test to measure basic movement skills. This test con-
sists of locomotor movements including: run, gallop, leap,
hop, horizontal jump, and slide; and object control move-
ments: throw, catch, kick, strike, dribble, underhand roll
for children aged 3 to 10 years (Ulrich, 2000). The Test of
Groos Motor Skill was administered one week before and
after the educational game program “Pusaran Ular Tang-

ga”.5).

Procedure

To find out the level of students' basic movements, a pre-
test was carried out first by measuring the basic locomotor
and manipulative movement skills of students before the
educational game program ‘Pusaran Ular Tangga ' was given
to students. Then proceed with conducting a posttest to see
the improvement after being given the Pusaran Ular Tangga '
game program. This program is conducted for four weeks
with each session lasting 50 minutes and held twice a week.
The movement task material is grouped into three parts,
namely locomotor motion, stability motion, and manipula-
tive motion. Each movement task is carried out per week for
two meetings. As a whole, the learning process is grouped
into three parts: 1) general warm-up, 2) educational game
'Pusaran Ular Tangga', and 3) cooling down. Educational
games ‘Pusaran Ular Tangga’ like the snakes and ladders
game that uses dice, but in the game ‘Pusaran Ular Tangga’
The path of travel is circular from outside to inside with the
finish point in the center of the field. The game board is

Table 1.
The Task of Motion in Educational Games ‘Pusaran Ular Tangga’

divided into small squares that contain motion tasks in each
square. Some boxes have numbers and pictures of 'stairs’,
'snakes' and 'positive word pictures' connecting them to
other boxes. Each number in the small box is given a move-
ment task that the child must perform. While the ladder
picture instructs the player to jump to the next box, the
'snake' picture instructs the player to go back to the previous
box and the 'positive word picture without' the movement
task. Each group is given a certain symbol / object that rep-
resents the group in the game box.

This game is played in groups of 5 or more people,
where each representative will be given a turn to roll the
dice and move their group's objects/symbols into the game
box according to the number of dice that come out. If the
group stops on a number box then the group will carry out a
predetermined movement task and if it stops on a 'positive
word' picture then the task is not given. The movement task
will be monitored by the teacher directly, while the other
groups continue the game by rolling the dice again so that it
will be time efficient.

Motion tasks are arranged based on locomotor motion,
stability motion and manipulative motion according to the
learning objectives of each meeting as in table 1. Motion
tasks have been compiled based on the researcher based on
the form and function of the movement. as for the adapta-
tion of the room to the motion pattern is carried out in the
open or school yard (small or medium field) with the loca-
tion of the area determined by the teacher according to the
movement task so that each group will go directly to the
place of implementation of the predetermined motion task.

Week Classification of Movement Task of Motion Task of Code
1 Perform a 10-meter brisk walk 1. Arrogant
2 Tiptoe walk 10 meters 2. Violating
1 Pretest & 3 Gallop run 10 meters 3. Cheating
Locomotor Movement 4. Moving a small ball 4. Selfish
5 Do a 10-meter side run (Slide) 5. Lazy
6 Gallop run 5 meters 6. Lying
1. Perform a zig-zag run ; é?'r;)gc'mt
2. Performing a frog jump ! 1o at'lng
3 Performing a jump with 2 legs 3 Cheating
2 Locomotor Movement : o i & 4. Selfish
4. Performing a jump with 1 leg
5. Running over the ball
6. Performing a frog jump > Lazy
S 6. Lying
1. Perform arm rotations 15 times 1. Arrogant
2. Doing neck twists 15 times 2. Violating
3. Performing waist twisting 15 times 3. Cheatin
3 Stability movement 4. Flying boa: stance 20 secinds 4. Selfish ¢
5. T stance 20 seconds 5. Lazy
6. Doing neck twists 20 times 6. Lying
1. Combination of arm rotation and knee bend 10 times 1. Arrogant
2. Single leg rest 20 seconds 2. Violating
o 3. Kissing the knee 10 seconds 3. Cheatin
+ Stability movement 4. Circul%r jumps in place 10 times 4. Selfish ¢
5. Combination of leg bend and upright jump 10 times 5. Lazy
6. Single leg rest 15 seconds 6. Lying
5 Manipulative Movement 1. Combine bouncing and throwing a basketball 5 times. 1. Arrogant
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2. Dribble the basketball for 10 meters 2. Violating
3. Volleying the ball with 2 hands to a certain area 5 times 3. Cheating
4. Volleying the ball with 1 hand to a specific area 5 times 4. Selfish
5. Passing the basketball in pairs 20 times. 5. Lazy
6. Dribble the basketball for 10 meters 6. Lying
1. Controlling the soccer ball with the foot 20 times
2. Kick the ball to a target 8 meters away 1. Arrogant
3. Throwing and catching the ball while moving in pairs 202. Violating
times 3. Cheating
Manipulative M
6 anipulative Movement 4. Hitting the ball with a stick with a passive object 5 times 4 Selfish
5. Rolling the ball to a specific target 6 meters away 10. 5. Lazy
6. Kick the ball to a target 8 meters away 6 Lying
7 Locomotor,  stability, dan Mampulatlve] ' Combined motion task
Movement
8 Post test
before being given the game program is 4 minimum and 9
maximum. While the value of movement skills after being
given the game program is worth 8 minimum and 12 maxi-
mum. The comparison of the average value before and after
being given the game program is 5.67 and 9.97..
1
2
= (o]
(=) [}
g o | 3
2 a G M Pretest M Posttest
83.33% 82.78% 83.06%
5 .
51.11% 43.33%
Lokomotor Manipulative Total
Group 3

Figura 2. The Game “Pusaran Ular Tangga”

Statistical Analysis

After the data is collected, the next step is to analyze the
data. The data analysis technique to analyze experimental
data with the pretest posttest design model is to use the
Wilcoxon test.

Results and Discussion

Results

The results of data collection of Fundamental Motor Skill
measurements in the form of locomotor and manipulative
movement skills in grade 3 elementary school students ob-
tained the following results :

Table 2.
Descriptive Statistics
. . Std. Devia-
N Minimum Maximum Mean A
tion
Statistic Statistic ~ Statistic Statistic Std. Error  Statistic
Pretest 30 4 9 5.67 221 1.213
Posttest 30 8 12 9.97 242 1.326
Vali
‘ ahd‘ N 30
(listwise)

Based on table 2, the value of Fundamental Motor Skill
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Figure 3. Comparison of Percentage of Mastering Basic Movements

Based on table 3, the percentage of locomotor Funda-
mental Motor Skills before and after the program is 51.11%
and 83.333%. While the percentage of Fundamental Motor
Skill manipulative before and after the program is 43.33%
and 82.78%. The overall amount was 47.22% before the
treatment and 83.06% afterwards. If averaged, the differ-
ence in the increase in Fundamental Motor Skill between
before and after treatment is 36%.

Table 3.
Frequency Distribution of Fundamental Motor Skill Level
Pretest Posttest
Interval Class Category ~ Absolute Relative Relative
Frequenc Frequenc Frequency Frequenc
q Y q Y q )
0-5.31 Low 14 47 0 0
5.32-10.32 Medium 16 53 19 63
10.32 - 12 High 0 0 11 37
Total 30 100 30 100

Based on table 4 on frequency distribution, the results of
students' Fundamental Motor Skills before treatment show a
category of "low" as much as 47%, "medium" as much as
53%, and "high" none. While the results of students' Fun-
damental Motor Skills after treatment show a low category
of "none", "medium" as much as 19%, and "high" as much
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as 53%. The data shows that the overall level of students'
Fundamental Motor Skills has increased. The following is
graph 1 about the comparison between the frequency distri-
bution of Fundamental Motor Skills before and after treat-
ment.

70 63%

60 53%
50 47%

40 37%
30
20
10

Poor Fair Good

= Pretest ™ Posttest

Figure 4. Frequency Distribution of Fundamental Motor Skill

The results will be analyzed further using the Wilcoxon
test in table 5. using SPSS calculations with the test condi-
tions, the hypothesis is accepted if the significance value is
<0.05 and the hypothesis is rejected if the significance value
is <0.05. Based on table 4, it is known that the significance
value of 0.000 is smaller than <0.05, it can be concluded
that "Hypothesis accepted". This means that the educational
game 'Whirlpool of Snakes and Ladders' has an effect on
improving students' Fundamental Motor Skills.

Table 4.
Uji Wilcoxon
Test Statistics®
Posttest - Pretest
z -4.829%
Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

Discussion

Based on the results of the above research, the educa-
tional game "Whirlpool of Snakes and Ladders" has an effect
on improving children's Basic Motor Skills. This is evidenced
by the Wilcoxon statistical test which shows a significance
number below 0.05. In addition, the frequency distribution
data of children's overall mastery of Fundamental Motor
Skills shows that the level of Fundamental Motor Skills of
children as a whole has increased after being given the educa-
tional game program "Virgin Snakes and Ladders". The
increase in basic movement skills before and after being
given the program is around 36% or reaches a value of 83%
of the total sample.

The results of this study are also supported by several
previous studies which show that the educational game
"snakes and ladders" can improve basic jumping movements
in 4th grade elementary school students (Dwijayanti et al.,
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2023). In other "snakes and ladders" games, the educational
game "labyrinth" also has an effect on improving the fine
motor skills of children aged 4-5 years and "dam-dam car-
pet" is able to improve the basic movements of jumping in
class. 2 elementary school students (Wibawa, 2022). The
equivalence of the three previous studies is that they are both
educational games that all combine elements of play with
specific movement tasks that are believed to be able to im-
prove basic movement skills. The difference between the
Educational Game "Whirlpool of Snakes and Ladders" and
other games lies in the type of motion tasks provided. In this
game, the research provides a variety of movement tasks

Further study of the types of basic movement skills, viz:
locomotor and manipulative movements are also important
to discuss. The data shows that the comparison between the
percentage increase in locomotor motion after being given
the program increased by 32.22%. While manipulative mo-
tion increased by 39.45% after being given the program.
The data shows that the percentage increase in manipulative
motion is greater than locomotor motion. This difference
can be caused by the quality of the movement tasks per-
formed by children and their interest in doing so. The quali-
ty of the movement tasks given may be poorly understood or
done in a random manner so that it does not have an impact
on improving basic movements. In addition, the student's
interest factor can also cause differences in results in per-
forming the given motion tasks. Interest here refers to ma-
nipulative movement tasks that tend to be preferred by chil-
dren rather than locomotor movements. Manipulative
movements using tools such as basketball and volleyball are
more interesting for students so they do it with full attention
and pleasure.

Based on a meta-analysis review effective FMS interven-
tions should collaborate between intentional play (unstruc-
tured activity) and structured exercise (Riethmuller et al.,
2010). Deliberate play aims to improve motor flexibility and
intrinsically motivates to be physically active thus maximiz-
ing enjoyment (Koolwijk et al., 2023). As for structured
exercises that aim to provide feedback, time for problem
solving, evaluation, and repetition of performance to im-
prove behavior (Anders Ericsson, 2008). The combination of
deliberate practice and deliberate play has a positive impact
at a young age (Baker & Coté¢, 2006). Varying portions of
exercise with a focus on deliberate and playful play should be
a larger part of interventions than structured training.
Therefore, a teacher's knowledge of content knowledge
(CK) and pedagogical content knowledge (PCK) should be
good so that the design between practice and play is bal-
anced. This is supported by research literature which shows
that teachers who demonstrate high levels of CK and PCK
will achieve better FMS outcomes for their students (Cohen
etal., 2012).

A study on the use of educational games through play
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media in learning showed that the group given the game had
a greater level of satisfaction than the other groups (Criangas
etal., 2018). For children, learning will be effective if done
in a fun atmosphere (Nugrahani & Rupa, 2017). Even A
Convengio sobre os Direitos da Crianga (CDC) states that
children's right to participate in games and recreational ac-
tivities is adjusted to the child's identity (Lourengo et al.,
2023). Based on observations made by researchers, students'
enthusiasm when using this learning media makes students
interested and excited.

Conclusion

The conclusion of this study shows that the educational
game "Pusaran Ular Tangga" as an unstructured activity
combined with structured exercises (movement tasks to
improve basic movement skills) is a learning alternative that
can be applied by teachers in improving children's basic
movement skills. In addition, teachers' knowledge of content
knowledge (CK) and pedagogical content knowledge (PCK)

is also the basis for effective learning planning.
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