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Abstract :

Background and Objective: The global decline in physical activity among young children has raised serious
concerns about their physical and psychological health. Physical literacy—which includes motivation,
confidence, physical competence, knowledge, and understanding to participate in physical activities—is a key
factor in promoting lifelong health and an active lifestyle. However, the lack of structured opportunities, coupled
with increasing sedentary behaviors in preschool-aged children, underscores the need for effective,
developmentally appropriate interventions. This study examines the impact of a structured, play-based
intervention on improving physical literacy in preschool children. Methods: A total of 146 children aged 5-6
years from kindergartens in Shandong Province, China participated in the study. They were assigned to either an
intervention group (n = 68) or a control group (n = 78). Both groups maintained similar daily routines and
physical activity schedules, with the only difference being the implementation of the intervention in the former.
The three-month intervention program was developed based on expert consultations, feedback from early
childhood educators via questionnaires, and previous empirical research. It focused on varied, engaging, and
age-appropriate play activities designed to improve fundamental movement skills (FMS), physical fitness (PF),
and physical motivation. Results: Pre-intervention assessments showed no significant differences between the
two groups (p > 0.05). After the intervention, the intervention group outperformed the control group significantly
across all 13 FMS tests (p < 0.05). Significant improvements were observed, particularly in speed, power,
coordination, and hand-eye coordination. Additionally, significant gains in flexibility, agility, and balance were
recorded (p < 0.001). However, grip strength and standing long jump showed no significant differences (p >
0.05). Moreover, children in the intervention group exhibited a considerable increase in motivation and
enjoyment of physical activities (p < 0.001). Conclusion: Play-based interventions provide an effective, child-
centered method for improving physical literacy in early childhood. Future programs should incorporate
strength-building components along with interactive and engaging formats to promote sustained interest and
encourage long-term participation in physical activity.

Keywords: Physical literacy, preschool children, play-based intervention, motor skills, physical fitness,
motivation for physical activity.

Introduction

Overweight and obesity have become major public health issues in Shandong Province (Rujiu, Koh, &
Wang, 2024). A national survey identifies Inner Mongolia, Shandong, and Hebei as the top three regions in
China with the highest obesity rates. In Shandong, the overweight rate is 19.7%, and the obesity rate is 37.1%,
ranking it second only to Inner Mongolia (Chen et al., 2023). Among school-aged children (6—18 years),
overweight and obesity prevalences are 17.93% and 6.79%, respectively. The highest rates are in central,
northern, and eastern parts of Shandong, with hotspots in Yantai and Weihai (Han, Fu, Liu, Jia, & Wang, 2020).

Physical literacy refers to an individual's ability to move effectively, their motor skills, confidence in
engaging in physical activities, as well as their understanding and attitude toward exercise (Mahardika, Mustafa,
Lufthansa, Anugrah, & Shafi, 2024). For preschool children, developing physical literacy not only improves
physical health but also supports psychological and social well-being (Cairney, Dudley, Kwan, Bulten, &
Kriellaars, 2019). Early childhood is a critical period for developing physical literacy, establishing the
foundation for lifelong active participation (Barratt, Dudley, Stylianou, & Cairney, 2024). During this vital stage
of development, children begin a journey of exploration, curiosity, and learning that lays the foundation for their
movement skills (Bicenturk, 2024). Fundamental movement skills (FMS) are the essential building blocks for
more advanced activities, including crawling, walking, running, and jumping (Newell, 2020). While young
children already have these movement skills, they often exhibit high confidence in their physical abilities (Brian
et al., 2018). At this time, a positive self-perception is key in shaping children's physical activity habits (Lane et
al., 2022). An increasing number of studies emphasize the importance of focusing on physical literacy to address
the issue of insufficient physical activity among children (Portes, Da Silva, & De Oliveira, 2024). Therefore, this
topic has attracted the attention of governments and organizations around the world (Tremblay et al., 2018).
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Using play—a natural and engaging activity—effectively increases children's physical literacy (Barnett
et al., 2023). Play is a fundamental activity for preschool children, allowing them to freely explore, experiment,
and develop a range of motor skills (Lunga, Esterhuizen, & Koen, 2022). Activities such as jumping, running,
and climbing help develop balance, coordination, and flexibility (Ruban et al., 2024). Moreover, play strengthens
teamwork, communication, and problem-solving abilities while improving self-assurance and social skills.
Therefore, play is a highly effective approach for fostering early childhood physical development (Lai, Ang, Por,
& Liew, 2018), and play-based interventions can comprehensively improve children's physical health and well-
being (Elston, 2024).

Although the China strongly encourages physical education for young children, Chinese preschoolers'
actual participation rate remains relatively low. Contributing factors include underqualified kindergarten
physical education teachers (Liang, Ju, Hao, Yang, & Liu, 2024), single teaching method (Pan, Fan, Wang, & Li,
2022), and lack of scientific and systematic activity design (Xiaojuan, Xiaozan, Qinglei, Jian, & Jun, 2021).
These limitations impede children's comprehensive physical literacy development, potentially affecting their
social development and mental well-being (Wang, Pa, Ling, & Koh, 2024). Therefore, implementing
developmentally appropriate and evidence-based intervention strategies is crucial for effectively promoting
physical literacy in early childhood.

To address the abovementioned challenges, this study designed and implemented a 12-week quasi-
experimental intervention. The intervention, based on manipulatively simple games, aimed to develop a play-
based program for increasing physical literacy. The study investigates the impact of this intervention on various
components of physical literacy in 5—6-year-old children, ultimately aiming to promote overall physical literacy
development and prevent early childhood obesity.

Materials and Methods
Participants and Study Design

Based on sample size calculations using G¥Power version 3.1 (Heinrich Heine University Diisseldorf,
Diisseldorf, North Rhine-Westphalia, Germany) , the target sample size for this study was 154 preschool
children aged 5-6 years. Although the original plan was to use random cluster sampling from kindergartens in
Shandong Province, financial limitations made it impractical to perform research across multiple locations.
Consequently, Yantai, a representative city in Shandong Province, was selected as the research site. After
collaborating with the local education bureau, six districts agreed to participate. To minimize confounding
factors, two kindergartens with comparable characteristics were randomly chosen for the intervention and
control groups. The intervention group received a 12-week play-based physical literacy intervention
implemented by their teachers, while the control group continued with their usual curriculum.

The research team obtained informed consent from all 154 child participants and their parents/guardians prior to
their involvement in the study. The Ludong University Ethics Committee reviewed and approved all study
procedures (Approval No: LDU-IRB202408001).

Procedure

The Test of Gross Motor Development-3 (TGMD-3), the National Student Physical Fitness Testing
Standards (Preschool Version), and the Pre-Play Questionnaire were used to assess children's physical literacy
levels. Specifically, these tools evaluated FMS, physical fitness (PF), motivation, and interest one week before
and one week after the intervention.

Intervention

The intervention program used play-based activities to improve various components of physical
literacy. Implemented three times a week, with each session lasting 30 min, the 12-week intervention was
divided into three phases. Weeks 1-4: Basic Phase — Focused on developing FMS. Weeks 5-8: Enhancement
Phase — Introduced more complex movement challenges. Weeks 9—12: Consolidation Phase — Reinforced
previously learned skills and promoted retention. Each weekly session was structured across three levels,
incorporating progressively challenging tasks to expand children's abilities while ensuring the activities remained
enjoyable. The intervention was designed based on the Information-Motivation-Behavioral Skills (IMB) Model
and incorporated scenario-based challenge games to stimulate children's interest in physical activity and
encourage active participation.

To further promote motivation and enjoyment, the program incorporated a reward system. Children
received incentives for completing all activities, which fostered a sense of accomplishment and increased their
interest in movement. Verbal feedback also played a key role, encouraging peer modeling: children who
demonstrated correct movement techniques received specific praise (e.g., "You did a great job!"), while those
with less developed skills were given positive encouragement to build their confidence in physical activities.
Training of Project Leaders

To properly implement the program, kindergarten teachers from the intervention sites received
comprehensive training. These training sessions were carefully recorded to support future replication efforts. The
training was designed to increase the teachers' understanding of physical literacy concepts, the specific
components of the intervention, and the overall objectives of the program. After the training, teachers received
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detailed lesson plans and instructional videos via email, both to reinforce what they had learned and to ensure
that the intervention was delivered consistently across all classrooms.
Measures

The variables measured in this study include several indicators of physical literacy. According to
Whitehead (2010), physical literacy encompasses three key components: fundamental movement skills, physical
fitness, and motivation and enjoyment. Each of these indicators was assessed separately in the study.
Fundamental Movement Skills

FMS will be assessed using the Test of Gross Motor Development—Third Edition (TGMD-3) (Valentini,
Duarte, Zanella, & Nobre, 2022). The assessment consists of two main subtests: the locomotor subtest and the
ball skills subtest.
Physical Fitness

To measure PF, the study used the "National Physical Fitness Measurement Standards (Revised in
2023)" (Children's Part) (Xie et al., 2023). This tool is used in China to monitor the physical health of children
aged 3-6. This standard includes assessments of body shape (height, body mass index) as well as various
measures of PF, such as grip strength, standing long jump, sitting forward bend, two-foot continuous jump, 15-m
obstacle run, and walking balance beam.
Motivation and Enjoyment

Motivation and enjoyment will be measured using the Preschool Physical Literacy Assessment (Pre-
PLAY), developed by Sport for Life and the INCH Lab at McMaster University (Cairney et al., 2018). Pre-
PLAY is an observational tool designed to assess various aspects of children's physical literacy. The scale
includes components related to motor ability, coordination, and motivation and enjoyment. In this study, items
1518 from the Pre-PLAY scale were used specifically to assess motivation and enjoyment.

Results

The study began with 154 children who agreed to participate. However, 8 children did not complete the
baseline assessment. Thus, the final sample size was 146, with 68 children in the intervention group and 78
children in the control group. Importantly, all participants in both the intervention and control groups completed
the post-test assessments.
Demographic Statistics

Before analyzing the intervention's effects, we performed a systematic analysis of sociodemographic
characteristics to describe the baseline profile of the children in both the intervention and control groups. This
analysis, designed to provide contextual support for interpreting the study results, included biological age,
height, and weight. Descriptive statistics were used, and comparisons were made across gender and group
assignment. Full details of this analysis can be found in Table 1.

Table 1 Demographic characteristics of participants

Intervention group Control group

Index Gender N Mean Std. Deviation N Mean Std. Deviation
A Boys 40 5.58 0.38 48 5.58 0.44
ge Girls 28  5.46 0.30 30 550 0.44
Hioht Boys 40 114.60 4.92 48  116.50 5.09
& Girls 28 113.07 442 30 114.08 2.93
. Boys 40 22.38 3.69 48 2437 3.70

Weight .

Girls 28  20.59 248 30 22.34 1.88

(1) Age Analysis
Because biological age is a key indicator of children's physiological development, we compared it
between the intervention and control groups to assess their baseline developmental status. The analysis showed
no significant differences in biological age, either between the groups or across genders. Although boys had a
slightly higher average biological age than girls, the difference was minimal, indicating that gender had little
influence on this variable in our sample.
(2) Height Analysis
Because height is a key indicator of children's growth and development, we compared the heights of
children in the intervention and control groups to initially assess their growth status. The analysis showed that,
on average, both boys and girls in the control group were slightly taller than boys and girls in the intervention
group.
(3) Weight Analysis
Because weight is a crucial indicator of nutritional status and growth development in young children, a
weight comparison between the intervention and control groups was performed. This comparison
revealed that, on average, boys and girls in the control group had significantly higher body weights than
boys and girls in the intervention group. Furthermore, the weight distribution was more dispersed
among boys in the intervention group (SD = 3.69) compared to a more concentrated distribution among
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girls in the control group (SD = 1.88). This suggests that there was greater variability in weight among
boys in the intervention group compared to the other subgroups examined.
Comparison of Baseline Characteristics Between Intervention and Control Groups
Pre-test Analysis of Fundamental Movement Skills
An independent samples t-test was performed to examine differences in FMS between the intervention
and control groups before the intervention. The results are presented in Table 2.

Table 2 Independent samples t-test statistics for fundamental movement skills index

nd M = SD ]

naex Intervention group (n = 68) Control group (n = 78) ) P
Run 5.868 £1.744 5.744 £ 1.566 0.453 0.651
Gallop 4706 = 1.612 4.641 +2.026 0.215 0.830
Hop 3.853 +£1.895 3.885+1.529 -0.110 0912
Skip 2721 +£2.101 2,782+ 1.392 -0.205 0.838
Horizontal jump 4.721 £1.638 4.679+1.264 0.168 0.867
Slide 5426+ 1.124 5.500 + 1.577 -0.327 0.744
Two-handed strike of a stationary ball 4.647 +1.033 4718 £ 1.385 -0.353  0.725
One-handed forehand strike of a self-) 55, | 558 2.282+1.779 ~0.068  0.946
bounced ball

One-handed stationary dribble 2.985+1.086 2.782 +1.345 0.995 0.321
Two-hand catch 2.397 +1.306 2.308£0.916 0.472 0.638
Kick a stationary ball 4.426 + 1.285 4372 +£1.538 0.231 0.818
Overhand throw 4.103 + 1.649 4.038 £ 1.607 0.239 0.812
Underhand throw 3.412+1.212 3.397+2.134 0.051 0.960

*p<0.05 ** p < 0.001

An independent samples t-test was performed on the 13 fundamental movement skill indicators listed in
Table 2 to compare the intervention and control groups. The results showed no significant differences between
the groups for any of the indicators (p > 0.05). This indicates that the two groups were comparable in all
fundamental movement skills before the intervention, confirming baseline consistency and the absence of pre-
existing differences.
Pre-test Comparison of Physical Fitness Between Intervention and Control Groups

The independent samples t-test results for pre-test physical fitness indicators, presented in Table 3
Independent samples t-test for pre-experiment physical fitness indicators, show no significant differences
between the intervention and control groups across all measured variables. This confirms that both groups had
comparable baseline levels, ensuring a solid foundation for scientifically evaluating the effectiveness of the
intervention.

Table 3 Independent samples t-test for pre-experiment physical fitness indicators

M=SD

Index - t p
Intervention group (n=68)  Control Group (n = 78)

Grip strength 5.387+£2.1954 5.6 £ 1.7045 -0.648  0.518
Standing long jump 90.35 +£16.958 92.44 + 14.73 —0.794 0.429
Seated forward bending 4.546 £ 6.7656 4.594 £ 5.7201 —0.046 0.963
Two-foot continuous jumping 5.787 £ 1.7021 5.467 £ 1.1706 1.338 0.183
15-m obstacle course running 7.716 + 1.0285 7.832 + 0.8705 -0.737  0.462
Walking on the balance beam 10.066 + 5.8613 11.373 £7.83 —1.128 0.261

The baseline assessment revealed no significant differences between the intervention and control
groups across the six PF indicators (p > 0.05), confirming group comparability before the intervention.
Specifically, the results were as follows: grip strength (t = —0.648, p = 0.518), standing long jump (t = —0.794, p
=0.429), seated forward bending (t = —0.046, p = 0.963), two-foot continuous jump (t = 1.338, p = 0.183), 15-m
obstacle course running (t =—0.737, p = 0.462), and walking on the balance beam (t = —1.128, p = 0.261). These
findings confirm that both groups had similar PF levels at baseline, providing a reliable foundation for evaluating
the effects of the intervention.

Pre-test Comparison of Motivation and Enjoyment Levels Between Intervention and Control Groups
Table 4 shows that the intervention group had a mean + standard deviation (M £ SD) of 10.985 £ 3.392,
while the control group's M + SD was 11.539 + 3.555. An independent sample t-test yielded a t-value of —0.958
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with a p-value of 0.34, indicating no statistical significance (p > 0.05). This means there was no significant
difference between the intervention and control groups for this measure.

Table 4 Comparison of Motivation and Enjoyment Levels Between Intervention and Control Groups
Before the Experiment

Group N M+ SD t p
Intervention group 68 10.985 £3.392 —0.958 0.34
Control group 78 11.539 + 3.555

Post-Test Comparison Between Intervention and Control Groups
Post-test Analysis of Fundamental Movement Skills

This study performed an independent samples t-test to investigate differences in FMS between the
intervention and control groups after the intervention. The findings are shown in Table 5 Analysis of
fundamental movement skills indicators in the intervention and control groups after the experiment .

Table 5 Analysis of fundamental movement skills indicators in the intervention and control

groups after the experiment

Ind M=+ SD

neex Intervention group (n = 68) Control group (n = 78) ’ p

Run 7.029 + 0.863 6.038 +1.391 5.241 <.00]%**
Gallop 5.647 £ 1.609 4.679 + 1.964 3226  <0.05*
Hop 5.015+1.758 4308 +£1.790 2.401 <0.05%*
Skip 4206+ 1.512 3.090 £ 1.443 4.559 <.001%**
Horizontal jump 6.015 £ 1.344 5.205+1.144 3933  <.001%**
Slide 6.662 +1.101 6.077 £ 1.421 2.749  <0.05*
g:lvlo'handed strike of a stationary ¢, 1 519 5.064 = 1.272 3110 <0.05*
One-handed  forehand strike of a3 54y, | 575 2.615+ 1.956 3439 <.001%*
self-bounced ball

One-handed stationary dribble 4.632 £ 1.050 3.205+1.252 7.401 <.001%**
Two-hand catch 3.750 + 1.297 2.513 £ 1.054 6.266  <.001**
Kick a stationary ball 5.721 £2.014 4.974 £ 1.206 2.667  <0.05*
Overhand throw 5.265 +1.452 4.179 £ 1.857 3.892  <.001**
Underhand throw 4618 £1.796 3.859+1.374 2.834 <0.05*

*p<0.05 ** p < 0.001

The post-test analysis of FMS used an independent samples t-test to evaluate the impact of group
assignment on 13 movement skills. Results showed significant differences (p < 0.05) in all skill indicators
between the intervention and control groups, demonstrating the intervention's effectiveness in improving
children's movement skills. Specifically, the intervention group achieved significantly higher mean scores in
several fundamental movement skill indicators compared to the control group: running (t = 5.241, p < 0.001),
galloping (t = 3.226, p < 0.05), single-leg hopping (t = 2.401, p < 0.05), skipping (t = 4.559, p < 0.001), and
horizontal jump (t = 3.933, p < 0.001). These findings suggest that the intervention group experienced
significantly greater improvements in speed, strength, and explosive power compared to the control group.

Furthermore, the intervention group outperformed the control group in hand—eye coordination tasks,
with significant differences observed in lateral sliding (t = 2.749, p < 0.05), two-handed strike of a stationary ball
(t = 3.110, p < 0.05), forehand strike of a dropped ball (t = 3.439, p < 0.001), and stationary one-handed
dribbling (t = 7.401, p < 0.001). Additional analysis revealed that the intervention group also scored significantly
higher in two-handed catching (t = 6.266, p < 0.001), stationary kicking (t = 2.667, p < 0.05), overhand throwing
(t=3.892, p < 0.001), and underhand tossing (t = 2.834, p < 0.05). These findings indicate that the intervention
effectively improved coordination, strength control, and throwing skills, further confirming its positive impact
on children's overall motor skill development.

In conclusion, the intervention group significantly outperformed the control group on all 13
fundamental movement skill indicators. Results from the independent sample t-tests confirm the intervention's
effectiveness in enhancing children's movement skills, especially in running, jumping, coordination, and
throwing. These findings underscore the value of play-based interventions for improving FMS and offer
important guidance for improving future training programs.

Post-test Comparison of Physical Fitness Between Intervention and Control Groups

As shown in Table 6, statistical analysis comparing six physical fitness indicators between the
intervention and control groups revealed that the intervention program had significant effects on several
measures.
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Table 6 Statistical comparison of physical fitness indicators between intervention and
control groups

M+ SD
Inbex - t p
Intervention group (n=68)  Control group (n = 78)
Grip strength 7.425 £ 1.9789 7.156 £ 1.873 0.842 0.401
Standing long jump 104.1 £11.391 100.41 +£13.633 1.761 0.08
Seated forward bending 5.024 + 5.4433 0.503 +4.9526 5.254 <.001**
Two-foot continuous jumping 5.319 + 0.8822 6.273 £2.0573 —3.722 <.001%**
15-m obstacle course running 6.622 + 0.7801 7.069 £ 0.7721 —3.474 <.001%**
Walking on the balance beam 7.143 £ 2.4727 11.86 + 11.8673 —3.427 <.001**

In the grip strength test, the mean difference between the intervention and control groups was not
statistically significant (t = 0.842, p = 0.401), indicating limited effectiveness of the intervention in improving
strength. Similarly, in the standing long jump test, the intervention group showed a slightly higher mean score
(104.1 £ 11.391) compared to the control group (100.41 £+ 13.633), but this difference was also not statistically
significant (t = 1.761, p = 0.08). Although the p-value approached the 0.05 significance threshold, it was
insufficient to confirm a meaningful improvement in lower limb explosive power attributed to the intervention.
However, in the sit-and-reach flexibility test, the intervention group achieved a significantly higher mean score
(5.024 + 5.4433) compared to the control group (0.503 £ 4.9526). The t-test results (t = 5.254, p < 0.001)
confirmed a significant positive effect of the intervention on flexibility. Additionally, in the two-foot continuous
jump test—where shorter times indicate better performance—the intervention group significantly outperformed
the control group (5.319 £ 0.8822 vs. 6.273 + 2.0573), further demonstrating the intervention's effectiveness.
The difference was statistically significant (t = —3.722, p < 0.001), confirming that the intervention effectively
improved lower limb explosive power, especially in fast movements and coordination. In the 15-m obstacle run,
the intervention group (6.622 + 0.7801) significantly outperformed the control group (7.069 + 0.7721), with the
difference also statistically significant (t = —3.474, p < 0.001). This further supports the positive effect of the
intervention on improving speed and agility.

Similarly, in the walking balance beam test, the intervention group (7.143 + 2.4727) performed
significantly better than the control group (11.86 + 11.8673), with the difference also statistically significant (t =
—3.427, p < 0.001). This indicates that the intervention was essential in improving children's balance abilities,
and the task design effectively stimulated their balance potential.

Overall, the intervention program resulted in significant improvements in flexibility, speed and agility, and
balance. It also had a positive impact on coordination. However, gains in strength and lower limb explosive
power were less pronounced, suggesting that future programs should include more targeted training to develop
these areas.

Post-test Comparison of Motivation and Enjoyment Levels Between Intervention and Control Groups

As shown in Table 7, the intervention group achieved a mean score of 17.147 with a standard deviation
of 2.009, compared to the control group's mean score of 11.385 and standard deviation of 3.020. An independent
sample t-test revealed a statistically significant difference (t = 13.722, p < 0.001), indicating that the intervention
group's mean score was significantly higher. This demonstrates that the intervention had a strong positive impact
on improving the measured indicators, underscoring the effectiveness of the intervention design in improving the
targeted abilities.

Table 7 Post-test statistics on motivation and enjoyment in the intervention and control groups

Group N M+ SD t p
Intervention group 68 17.147 £ 2.009 13.722 <.001**
Control group 78 11.385 £3.020

Discussion

This study systematically evaluated the effectiveness of the intervention by comparing movement skills,
PF, and motivation and enjoyment levels between the intervention and control groups before and after the
experiment. Results indicated that after the intervention, the intervention group showed significant
improvements in all 13 fundamental movement skill tests (p < 0.05), confirming the intervention's positive
impact on children's movement abilities. Specifically, the intervention group performed significantly better in
running, horse stance running, single-leg hopping, skipping, and standing long jump (p < 0.001 or p < 0.05),
demonstrating a strong effect of the intervention on increasing speed, strength, and explosive power.
Additionally, in tasks requiring hand—eye coordination—such as lateral sliding, two-handed strike of a stationary
ball, forehand strike of a dropped ball, and stationary one-handed dribbling—the intervention group significantly
outperformed the control group. This indicates that the intervention effectively improved coordination skills.
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These results are consistent with existing research, confirming the importance of structured movement
interventions in promoting children's motor skill development.

Regarding PF indicators, the study found that the intervention had significant effects on specific areas.
The intervention group significantly outperformed the control group in flexibility (sit-and-reach test), speed and
agility (15-m obstacle run), and balance ability (walking on the balance beam test) (p < 0.001), demonstrating
improvements in flexibility, reaction speed, and body control. This suggests that targeted physical training
improves not only muscle strength but also neuromuscular coordination, improving overall movement
performance. Moreover, in the two-foot continuous jump test, the intervention group performed significantly
better (p < 0.001), demonstrating the intervention's effectiveness in improving lower limb explosive power and
coordination. However, for grip strength and standing long jump, although the intervention group had slightly
higher mean scores than the control group, these differences were not statistically significant (p > 0.05). This
indicates that the intervention had a limited effect on upper limb strength and lower limb explosive power.
Future research could include resistance training or weighted exercises in the intervention to better support
children's strength development.

Additionally, the study found that the intervention group scored significantly higher in motivation and
enjoyment compared to the control group (p < 0.001). This suggests that the intervention not only improved
children's movement skills but also increased their interest and enthusiasm for physical activity. This
demonstrates that a well-designed training program can both improve physical abilities and promote active
participation, thereby maximizing the overall effectiveness of the intervention.

Conclusion

The findings confirm the intervention's positive impact on children's multi-dimensional movement skill
development. The intervention group exhibited significant improvements, especially in flexibility, agility,
balance, and coordination, surpassing the control group in these aspects. Nonetheless, limitations were noted in
improving upper limb strength and explosive power, indicating that future programs could be optimized for more
comprehensive movement development. Additionally, the study showed that the intervention effectively
increased children's motivation and enjoyment of physical activities, which is crucial for sustaining long-term
participation in sports and exercise. Future research could explore improving the intervention by incorporating
stronger resistance training components alongside more engaging and interactive methods to further increase its
effectiveness and support comprehensive motor development in children.
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