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Abstract
Background 
and Study Aim

Coordination skills in early childhood are essential for overall physical, cognitive, and social 
development. However, conventional approaches to teaching basic motor movements often fail to 
produce optimal outcomes. The research aims to formalize learning basic movements based on fun 
games to develop the coordination of movements in children aged 5–6 years.

Material and 
Methods

Forty-five children from several schools in Padang City, West Sumatra Province, Indonesia, 
comprised the experimental group, who participated in fun game-based movement learning. The 
control group did not engage in such learning. The experimental design for this study adopted 
the pre-test and post-test measurement and comparison method between the groups. The data 
collected were analyzed using covariance analysis with SPSS version 26.

Results The experimental group showed a significant difference in children’s movement coordination 
development compared to the control group. They also showed significant differences in the 
development of the ability to perform balance beam, eye-hand coordination, jumping sideways, 
moving sideways, and shuttle throw among the sub-factors of the test items conducted for 
movement coordination, compared to the control group.

Conclusions The research results also indicated the importance of a fun game-based form of basic movement 
learning as an implication for Early Childhood Education programs. The movement-based learning 
model using fun games effectively teaches movement patterns while enhancing children’s 
coordination, motivation, responsibility, and social skills. Its engaging nature makes it suitable for 
early childhood education, helping improve learning quality for children aged 5–6 across Indonesia.
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Introduction
Motor coordination serves as a foundation for 

effective participation in physical activities and 
daily life during childhood. The development of 
coordination and the identification of effective 
learning approaches represent an important 
element in the system of educational practices in 
early childhood.

Early childhood is a critical period that 
shapes physical, cognitive, and socio-emotional 
development [1]. At this stage, posture and basic 
motor skills begin to form and require appropriate 
stimulation for healthy growth. Among various 
developmental domains, motor skills are 
fundamental for learning and adaptation [2]. Motor 
skills enable children to perform both gross (e.g., 
running, jumping) and fine (e.g., writing) movements, 
and their development depends on factors such 
as parenting and nutrition [3, 4]. Coordination, 
a key element of motor development, integrates 
multiple body systems to produce controlled and 
efficient movement [5]. It supports everyday actions 

and adaptive behavior in diverse situations [6, 7]. 
Insufficient stimulation can hinder motor progress, 
reduce confidence, and limit social interaction [8]. 
Coordination involves the integration of sensory and 
motor functions and is affected by age, fitness level, 
environment, and access to play [9, 10, 11]. Assessing 
posture transitions and dynamic movements helps 
identify coordination levels, which are linked to 
future motor potential [12, 13, 14, 15].

Children who are active in free and structured 
play tend to have better coordination than those with 
less motor stimulation. However, coordination does 
not develop automatically but requires appropriate 
learning strategies, even when physical activity 
is adequate [16]. Unfortunately, many teachers, 
parents, and coaches still lack an understanding 
of how to teach coordination systematically and 
engagingly, resulting in some children struggling 
to master basic movements. This emphasizes the 
need for transformative learning approaches that 
not only teach motor skills but also the context 
in which they are applied in various situations 
[17, 18]. Research indicates that physical activity 
and games effectively enhance coordination at all 
educational levels [19]. Different approaches, such 
as conventional methods, outdoor activities, and 
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fun games, can improve overall motor skills.
In physical education and early childhood 

development, fun games can improve children’s 
motivation and learning outcomes. Through 
fun and interactive games, children can practice 
basic motor skills such as running, jumping, and 
playing with a ball [20]. These games encourage 
physical activity, reduce sedentary behavior, and 
support social development through activities like 
sharing, cooperation, and following rules [21]. One 
of the key strengths of fun games is their ability to 
stimulate movement coordination indirectly. These 
games simultaneously enhance children’s physical, 
cognitive, social, and emotional skills [22]. During 
play, children engage in pressure-free learning 
that improves balance, distance estimation, limb 
coordination, and responsiveness to stimuli.

In addition to fun games, outdoor physical 
activities also play an essential role in children’s 
motor development. Nature-based activities offer 
multisensory and social learning experiences 
through organized sports, free play, and exploration 
[23]. Compared to indoor activities, outdoor play 
provides greater sensory stimulation, encourages 
cooperation and communication, and benefits 
children’s physical and mental health [24]. It 
strengthens muscles, improves overall endurance 
and fitness [25], and supports cognitive functions 
such as memory and focus [26]. Physical movement 
is crucial for motor development, both in sports 
and in daily tasks [27], with natural engagement in 
play requiring complex coordination between the 
brain and muscles [28]. Gross motor skills, such as 
running and jumping, improve a child’s balance, 
strength, and overall physical health [29].

Children with good gross motor skills tend to be 
more confident and socially active [30], indicating 
that motor development also affects cognitive, 
social, and emotional domains. They are also more 
agile and efficient in completing daily tasks [31]. 
Given children’s limited attention span, interesting 
and varied learning strategies are needed [32]. 
Engaging in fun physical activities can enhance 
concentration by improving blood flow to the 
brain, stimulating the release of endorphins, and 
supporting cognitive function. Outdoor play can also 
improve mood and mental alertness, contributing to 
overall development [33].

An analysis of previous research has shown 
that various learning approaches, including fun 
games and outdoor activities, contribute positively 
to the development of motor coordination in 
early childhood. Researchers have identified key 
components such as motivation, engagement, and 
multisensory experiences as important elements 
of effective movement-based learning. Despite 
extensive research on motor skill development, 
there is still a need to explore structured and 
engaging methods that are tailored to the 

developmental needs of young children. This study 
aims to identify and evaluate structured, engaging, 
and developmentally appropriate coordination 
learning strategies.  

Materials and Methods 
Participants
Participants were selected using purposive 

sampling techniques, resulting in a total of 45 
children. They were divided into three groups: 
Experimental Group A (Fun Games), Experimental 
Group B (Outdoor Physical Activities), and the 
Control Group. Each group consisted of 15 children. 
To ensure comparable baseline abilities across 
groups, a blocked random assignment technique 
was applied based on pre-test scores. Participants 
were ranked from highest to lowest and grouped 
into 15 blocks, each containing three children with 
similar scores. Within each block, participants 
were randomly assigned to one of the three groups, 
resulting in balanced distribution in terms of 
initial motor coordination. The intervention was 
delivered to the experimental groups 16 times, with 
a frequency of three sessions per week.

The study was conducted in accordance with 
ethical standards for research involving human 
participants. Written informed consent was obtained 
from the parents or legal guardians of all participants 
prior to data collection. The research protocol was 
reviewed and approved by the institutional ethics 
committee of Padang State University.

Research Design
This study employed a quasi-experimental 

design with pre-test and post-test measurements 
across groups [34]. It aimed to examine the 
effectiveness of a fun game-based learning model 
formulated to improve motion coordination in 
kindergarten students at the Padang State University 
Development School. The game-based program was 
structured in two levels: Level 1 included simple 
coordination activities, while Level 2 involved more 
advanced coordination tasks.

The study began with the collection of pre-test 
data from children in both control and experimental 
groups. These data were used to ensure an equal 
distribution of initial abilities across the groups. The 
division aimed to maintain comparable coordination 
levels between the experimental and control groups 
before the intervention.

To assess coordination, the following motion 
coordination tests were used [35]:

(1) Balance Beam,
(2) Eye-Hand Coordination,
(3) Jumping Sideways,
(4) Moving Sideways, and
(5) Shuttle Throw.
The level of locomotor skills was measured using 

the Test of Gross Motor Development-2 (TGMD-
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2), a standardized and internationally validated 
instrument for assessing children’s gross motor 
development [36, 37, 38]. Its established reliability 
and validity support its use in evaluating the 
effectiveness of fun game-based motor learning 
interventions in children.

Procedure
The fun game-based movement coordination 

training model is illustrated in Figure 1
Based on Figure 1, the activities are designed to 

improve children’s coordination, particularly eye-
hand and eye-foot coordination. They also aim to 
develop fundamental motor skills such as running, 
jumping, throwing, catching, and balancing. The 
games are progressively structured and delivered in 
an engaging manner to promote active participation 
during learning. Conducted in groups, these 
activities foster cooperation, communication, and 
turn-taking. Additionally, children are encouraged 
to develop strategies collaboratively, select group 
leaders, and call each other’s names when taking 
turns, thereby promoting positive social interaction.

The fun games intervention used in this 
study was designed as an alternative approach 
to incorporating structured play-based activities 
into motor coordination programs. The model 
was reviewed by five specialists in early childhood 
education and motor development, receiving an 
average score of 0.87 in terms of material content, 
objectives, and activity relevance, indicating 
alignment with expert-defined criteria. The model 
was organized into sequential stages with the aim of 
ensuring consistent implementation.

Game Rules
1.	 All teams are required to complete each task in 

order.
2.	 Each task must be completed before moving on 

to the next one.
3.	 Group discussion is required to determine the 

best strategy to complete the task.
4.	 A leader is appointed to make the final decision 

at each step of the game.
5.	 Group members call each other by name when 

giving turns, reinforcing interaction and 
communication.

6.	 Children are instructed to quickly and orderly 
move the plastic ball into the basket.

In addition, the children also ran and climbed 
on the blocks while remaining focused on the game. 
The game forms are described in Table 1.

Other Group
The Outdoor Physical Activity group engaged 

in activities aimed at developing children’s gross 
motor skills through direct interaction with natural 
environments. These included light hiking, walking, 
jogging in open areas, and games such as jumping 
rope and cricket [39]. The activities were designed 
to stimulate coordination, balance, muscle strength, 
and social interaction through free exploration 
and teamwork. The outdoor setting offered 
diverse movement experiences and multisensory 
stimulation that contributed to children’s overall 
development. All sessions were conducted within a 
single lesson hour and combined exploratory play 
with structured teacher guidance.

In contrast, the Conventional Motor Learning 
group participated in school curriculum-based 
activities such as light gymnastics, marching, and 
ball-throwing and catching exercises. These activities 
were carried out indoors, with a focus on repetitive 

Figure 1. Motion Learning Activities (Author’s own work)
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movement patterns and direct teacher instruction. 
This method emphasized discipline and order but 
offered limited environmental variety and reduced 
opportunities for active child participation. The 
duration of these sessions was also one lesson hour.

Statistical Analysis 
Before data analysis, preliminary tests were 

conducted to assess the distribution and suitability 
of the data. The Kolmogorov–Smirnov (KS) test 
was used to assess the normality of each variable, 
and the equality of the covariance matrix was 
examined. Statistical analysis was performed using 
the ANCOVA method, and all data were processed 
with the SPSS version 26 software package.

Results
Homogeneity
One of the key assumptions in ANCOVA is the 

homogeneity of regression slopes, meaning that the 
relationship between the covariate (pre-test scores) 
and the dependent variable (post-test scores) should 
be consistent across all groups (Experimental Group 
A, Experimental Group B, and Control Group). This 
assumption ensures that the covariate’s influence 
on the outcome does not vary by group. To test this, 
an interaction analysis was conducted between 
the covariate (pre-test) and group factors on the 
dependent variable (post-test). The results of this 
analysis are presented in Table 2. As shown in the 

table, all p-values were above 0.05, indicating that 
there were no statistically significant interactions 
between pre-test scores and group membership for 
any coordination variable. Therefore, the assumption 
of homogeneity of regression slopes was satisfied.

Normality
Before conducting the ANCOVA analysis, the 

assumption of normal distribution was tested using 
the Kolmogorov–Smirnov test on the pre-test, post-
test, and residual score data for each group and 
coordination aspect. According to the criteria, if p > 
0.05, the data are considered normally distributed, 
and the assumption is satisfied. The results of this 
test are presented in Table 3. As shown in the table, 
all p-values were greater than 0.05, indicating that 
the data for each coordination aspect in all three 
groups were normally distributed.

ANCOVA
This study aimed to evaluate the effectiveness of 

the intervention in improving physical coordination 
in several sub-groups: Experimental Group A, 
Experimental Group B, and the Control Group. 
Measurements were taken across five coordination 
skill components—Balance Beam, Jumping Sideways, 
Moving Sideways, Eye-Hand Coordination, and 
Shuttle Throw—as well as the Coordination Total 
Score, which represents the combined score across 
all components. The results of this analysis are 
presented in Table 4. Overall, the Coordination Total 
Score in Experimental Group A and Experimental 

Table 1. Game Forms

Level Description Skills Practised

Level 1

– Students are divided into two groups (A and B). 
– Each group stands at the starting point, 5 meters from the playing 
area.

– In the center of the area is a basket (2 meters in diameter) with four 
colored cones and a plastic ball inside.

– Taking turns, students run towards the basket and place the plastic 
ball inside.

Develops basic movement 
coordination, combining running 
speed and throwing accuracy.

Level 2

– Increased difficulty: the track is extended to 10 meters with 
designated points A, B, and C. 
– The plastic ball is placed at point A and moved in a zigzag path 
toward the main basket at point B.

– The route includes obstacles, requiring students to jump and 
maintain balance while running along a defined path.

Enhances speed, accuracy, 
obstacle navigation, and overall 
body balance.

Table 2. Homogeneity Test Results

Coordination Aspect Group Interaction Description

Balance Beam p = 0.45

Homogeneous

Jumping Sideways p = 0.62

Moving Sideways p = 0.51

Eye-Hand Coordination p = 0.39

Shuttle Throw p = 0.48

Coordination Total Score p = 0.53
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Table 3. Normality Test Results

Coordination Aspect Group Pre-test (p) Post-test (p) Description

Balance Beam

Experiment A 0,200 0,157

Normal

Experiment B 0,156 0,182

Control 0,179 0,168

Jumping Sideways

Experiment A 0,162 0,143

Experiment B 0,194 0,134

Control 0,182 0,170

Moving Sideways

Experiment A 0,184 0,173

Experiment B 0,152 0,198

Control 0,172 0,185

Eye-Hand Coordination

Experiment A 0,148 0,162

Experiment B 0,169 0,144

Control 0,160 0,150

Shuttle Throw

Experiment A 0,174 0,160

Experiment B 0,158 0,166

Control 0,176 0,182

Coordination Total Score

Experiment A 0,196 0,151

Experiment B 0,141 0,173

Control 0,188 0,177

Table 4. Mean and Standard Deviation, Pre-Test, and Post-Test Corrected by Movement Coordination Data 
Group for 5-6 Year Old Children

Sub-Group Group
Pre Test Post Test Corrected 

post-test p-value
M SD M SD M SD

Balance Beam

Experimental group A 2.31 0.32 4.46 3.57 4.54 1.93 0.000**

Experimental group B 2.41 0.34 3.84 4.26 3.80 1.12 0.000**

Control group 2.31 0.32 2.55 2.70 3.51 0.87 0.130**

Jumping Sideways

Experimental group A 3.21 0.54 4.07 2.32 4.09 0.32 0.000**

Experimental group B 2.62 0.45 3.76 3.43 3.75 1.23 0.000**

Control group 2.41 0.34 2.40 2.18 3.39 1.43 0.121**

Moving Sideways

Experimental group A 3.12 0.77 4.01 4.29 4.06 0.78 0.000**

Experimental group B 2.31 0.32 2.83 3.76 3.82 0.89 0.000**

Control group 2.32 0.32 3.10 3.32 3.06 0.35 0.087**

Eye-Hand Coordination

Experimental group A 3.31 0.87 4.50 4.44 4.44 1.13 0.000**

Experimental group B 2.32 0.32 4.27 4.09 4.29 0.45 0.000**

Control group 2.23 0.23 2.20 3.09 3.24 0.84 0.170**

Suttle Throw

Experimental group A 2.11 0.21 4.15 4.24 4.17 1.22 0.000**

Experimental group B 2.22 0.23 3.69 4.99 3.68 1.18 0.000**

Control group 2.31 0.32 2.14 4.92 3.12 1.02 0.173**

Coordination Total  Score 

Experimental group A 14.12 4.56 21.85 4.23 20.65 4.23 0.000**

Experimental group B 14.35 3.45 19.53 4.86 20.48 4.37 0.000**

Control group 14.23 3.23 17.36 3.74 17.89 3.54 0.084**
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Group B increased significantly from 14.12 to 21.85 
(corrected 20.65) and from 14.35 to 19.53 (corrected 
20.48), respectively, with a p-value of 0.000. 
Meanwhile, the Control Group showed only a slight 
increase from 14.23 to 17.36 (corrected 17.89), which 
was not statistically significant (p = 0.084). In the 
table, all statistically significant p-values are marked 
with (**), indicating a high level of significance (p < 
0.01). This suggests that the interventions applied 
in Experimental Groups A and B had a measurable 
effect on coordination test outcomes, whereas the 
changes observed in the Control Group were likely 
due to chance rather than the intervention.

Table 5 presents the results of the post hoc 
analysis. Both experimental groups (A and B) 
showed statistically significant improvements in 
all coordination sub-components compared to the 
control group (p < 0.01). Group A demonstrated 
higher performance than Group B in the Balance 
Beam task and the Total Coordination Score (p < 
0.05), while no statistically significant differences 
were observed between the two experimental groups 
in the remaining sub-components. These findings 
suggest that the intervention implemented in 
Group A may have been more effective in enhancing 
certain aspects of coordination than the approach 
used in Group B.

Discussion
This study aimed to identify and assess 

coordination learning strategies that are structured, 
engaging, and developmentally appropriate. The 
analysis indicated improvements in multiple 
aspects of coordination skills among children 
in the experimental groups (A and B) compared 
to the control group. The Fun Games approach, 
integrating elements of play into motor learning, 
appears to support children’s engagement and 
motivation. Engaging in enjoyable activities during 
learning may contribute to increased participation 
and attentiveness among young learners [40].

The effectiveness of such strategies is closely 
linked to the teacher’s ability to plan and deliver 
varied forms of instruction [41]. Considering that 
children differ in learning styles, interests, and 
developmental levels [42], the application of diverse 
teaching methods is important for supporting 

their cognitive, affective, and motor development 
[43]. Through methodical variation, educators can 
create learning environments that foster deeper 
understanding and sustain children’s interest in 
physical activities [44].

Basic movement coordination in children may be 
developed through appropriately designed game-
based activities. The Fun Games method integrates 
elements of play with structured physical exercises 
aimed at enhancing key coordination skills in an 
engaging and developmentally appropriate manner 
[45]. For instance, Balance Beam tasks are used 
to support postural control, Jumping Sideways 
contributes to foot coordination and agility, Moving 
Sideways develops lateral movement patterns, 
while eye-hand coordination games aim to improve 
targeting and precision. Shuttle Throw activities 
additionally engage throwing mechanics and 
coordination.

These structured activities, refined through a 
systematic development process and supported by 
existing research, may serve as a pedagogical tool 
for improving movement coordination. Moreover, 
the implementation of such methods in outdoor 
settings could support not only motor development, 
but also motivation, cooperative behavior, and 
social interaction in early childhood contexts 
[46]. Previous studies suggest that the integration 
of play-based strategies in physical education 
contributes to increased engagement and alignment 
with children’s developmental needs [47, 48, 49, 50].

The present play-based learning model 
builds upon earlier findings by demonstrating its 
potential to enhance motor skills while supporting 
meaningful and engaging learning experiences 
for children [51]. Active participation in diverse 
movement-based contexts, including assessment 
procedures, has been associated with increased 
levels of engagement among young learners 
[52]. At the same time, several methodological 
considerations should be addressed to strengthen 
the validity of the findings. These include the 
possibility of group disparities, measurement bias, 
and individual differences in responsiveness to the 
intervention. Moreover, the long-term impact of the 
Fun Games approach remains to be fully examined, 
as motor coordination trajectories may vary over 
extended periods or within different educational 

Table 5. Post Hoc

Sub-Component A vs Control B vs Control A vs  B

Balance Beam p < 0.01 (4.54 vs. 3.51) p < 0.01 (3.80 vs. 3.51) p < 0.05 (4.54 vs. 3.80, A > B)

Jumping Sideways p < 0.01 (4.09 vs. 3.39) p < 0.01 (3.75 vs. 3.39) p > 0.05 (4.09 vs. 3.75)

Moving Sideways p < 0.01 (4.06 vs. 3.06) p < 0.01 (3.82 vs. 3.06) p > 0.05 (4.06 vs. 3.82)

Eye-Hand Coordination p < 0.01 (4.44 vs. 3.24) p < 0.01 (4.29 vs. 3.24) p > 0.05 (4.44 vs. 4.29)

Shuttle Throw p < 0.01 (4.17 vs. 3.12) p < 0.01 (3.68 vs. 3.12) p > 0.05 (4.17 vs. 3.68)

Coordination Total Score p < 0.01 (20.65 vs. 17.89) p < 0.01 (20.48 vs. 17.89) p < 0.05 (20.65 vs. 20.48, A > B)
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and cultural settings [53]. Previous research has 
indicated that games may provide developmentally 
appropriate opportunities for learning, particularly 
in children aged 5–6 years who show high interest 
in play-based activities [54, 55, 56]. While play can 
foster creativity and external motivation, further 
investigation is needed to understand how internal 
motivation during movement-based learning can be 
effectively supported and sustained over time [57].

The discussion highlights that structured 
game-based learning approaches can positively 
contribute to the development of coordination skills 
in early childhood. By integrating elements of fun, 
cooperation, and physical challenge, such methods 
offer an engaging alternative to conventional 
physical education formats. The findings reinforce 
the importance of selecting pedagogical strategies 
that align with children’s developmental needs 
and emphasize active, varied, and meaningful 
participation.

Limitations and Future Directions
This study presents several limitations that 

should be acknowledged. The intervention was 
conducted over a relatively short duration, 
which restricts conclusions regarding the long-
term effectiveness and retention of coordination 
improvements. Furthermore, the sample was limited 
to a single kindergarten affiliated with Universitas 
Negeri Padang, which reduces the generalizability of 

the findings. The modest sample size and potential 
measurement biases may also influence the validity 
of the results. Future research should employ 
longitudinal study designs involving participants 
from diverse educational and cultural contexts. 
It is also recommended to use more objective 
measurement instruments and to compare multiple 
game-based and conventional movement learning 
models to determine the most effective strategies 
for enhancing children’s coordination and broader 
developmental outcomes.

Conclusions
This study highlights the potential of structured, 

game-based physical activities as a developmentally 
appropriate approach in early childhood motor 
coordination programs. Integrating playful 
elements into movement-based learning may offer 
pedagogical value by promoting engagement, 
social interaction, and active participation among 
children. Such models can be considered in the 
planning and implementation of physical education 
curricula in early childhood settings, with attention 
to age-specific needs and educational objectives.
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