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Abstract

Introduction: The growing popularity of badminton globally underscores the importance of
developing basic motor skills from an early age. Components such as speed, agility, balance,
coordination, reaction time, and endurance are the main foundations that support an
athlete's performance, especially in meeting the technical and physical demands of
badminton. Objectives: This study aims to identify and describe the basic motor skills profile
of 6 - 12 years old badminton athletes at the PB SGS PLN club in Bandung as a basis for
evaluating and designing early age training programs. Method: This study used a quantitative
descriptive approach with a cross-sectional design. The sample consisted of 35 athletes
selected through purposive sampling. Basic motor skills were measured using six
instruments: 10-meter sprint (speed), zig-zag run (agility), stork stand (balance), ball throw-
catch (coordination), ruler drop test (reaction time), and beep test (endurance). Result: The
results revealed clear differences in each motor skill across age groups. Sprint performance
improved from an average of 3.19 s at ages 6-7 to 2.17 s at age 12. Agility scores declined from
9.15 s at ages 6-7 to 6.63 s at age 12, while balance showed steady progress, reaching a
maximum of 282 s at age 11. Hand-eye coordination increased from about 15 catches at ages
6-7 to 27-31 catches at ages 10-12. Reaction time also advanced, from 3-4 cm at ages 6-7 to
15-25 cm at ages 10-12. Endurance rose as well, with beep test levels improving from 3-6 to
7-9 by age 12. Overall, older athletes consistently demonstrated stronger performance
categories across all motor components compared with younger athletes. Conclusion: The
study highlights the need for age-appropriate training programs and offers practical
guidance for coaches in developing young badminton athlete.
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INTRODUCTION

The BWF Annual Book 2024 states that in 2024, badminton enthusiasts will reach 744 mil-
lion fans and 384 million active participants. This indicates that interest in badminton is at an
all-time high (Borrie et al., 2025). This is also evidenced by the achievements of the badminton
competition at Paris 2024, namely the debut of several new countries at the Olympics and
Paralympics, as well as an increase in the Paralympic athlete quota from 90 to 120. The Olympic
matches were watched by 150,000 spectators, while the 2024 Thomas & Uber Cup set a record
of 92,000 spectators (Saparudin, 2025). This achievement reflects the growing importance of
training athletes from an early age. To achieve long-term success, the development of basic

skills must begin with structured and targeted movement training for children.
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Figure 1. Fanbase progression
Source: BWF Annual Book Report 2024

The development of basic motor skills such as running, jumping, catching, and
maintaining balance is an important foundation for advanced sports skills (Griffiths & Billard,
2016). This ability develops optimally between the ages of 6 - 12 and is influenced by practice
and experi- ence (Straus & Donnelly, 2017). This ability develops optimally between the ages
of 6 - 12, and a lack of learning during this period can make it difficult for children to master
more complex motor skills later in life. Structured physical activity interventions have been
shown to be ef- fective in improving locomotor, manipulative, and stability skills through
practice and experi- ence (Moon et al., 2024).

The BWF Coach Education Coaches Manual Level 1 emphasizes that 2 - 3 years before the
period of rapid growth (10 - 16 years) is the golden age for developing athletic skills, when
physical stability and nervous system maturity begin to develop (Woodward & Williams, 2017).
This is in line with the Long-Term Athlete Development (LTAD) model, in which fundamentals
(6 — 9 years) and Learn to Train (9 - 12 years) are critical stages in the formation of young
athletes. According to Gallahue & Ozmun, 6 year olds generally have mastered most basic

motor skills and are beginning to transition to specific skills (Balyi et al., 2015).
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Therefore, the motor skills of young athletes need to be assessed systematically as a
basis for targeted and data-driven training program planning, in order to support the process
of developing performance from an early age. Objective and standardized assessments, such
as those developed in footwork test instruments for junior badminton players (Williyanto et
al., 2023), It is important to ensure that essential basic skills, including coordination, speed,
and agility, can be measured validly and reliably as a basis for decision-making in coaching.

In the context of badminton, motor skills such as speed, agility, hand-eye coordination,
and balance are important components that support an athlete's performance (Jaworski et al.,
2023). Therefore, various general motor tests such as short sprints, shuttle runs, vertical jumps,
and the Stork Stand Test are used as instruments to measure these abilities. The relevance of
these basic motor elements is very important in identifying potential and designing effective
training programs for young badminton athletes.

Previous studies have shown that badminton based programs can improve the motor
skills of elementary school children (Duncan et al., 2020), and badminton-based physical
learning modifications are also effective in improving motor skills (Ishak et al., 2025). These
components are not only general indicators of physical development but also have a direct
impact on badminton-specific performance. The proof, footwork quality and shot execution
are strongly influenced by agility and coordination (Williyanto et al., 2023), while anticipation
and rally endurance rely heavily on speed, reaction time, and aerobic capacity (Gao &
Tasnaina, 2024). Thus, enhancing basic motor skills directly supports technical proficiency and
competitive performance in badminton. However, most clubs still use subjective observation
without standardized measurement tools to assess basic motor skills (Wiyanto, 2020). This is
an important gap that has not been widely explored by researchers, especially those working
at legendary clubs such as PB SGS PLN Bandung City.

The SGS PLN Bandung City Club, established in 1987 and sponsored by PLN since 2024, is
one of the most renowned badminton training centers in Indonesia. The club produced the
legendary Taufik Hidayat, the 2004 Olympic gold medalist, who began his career there before
establishing his own academy (Tirtana, 2020). Now, SGS PLN is back on top thanks to Anthony
Ginting, who was inspired by Taufik Hidayat and successfully reached the semifinals of the
2020 Tokyo Olympics as the first men's singles player since Taufik's era (Efandi, 2021).

Knowing the basic motor profile at PB SGS PLN Bandung can provide a real picture of
the condition of young athletes at this legendary club, which has produced national athletes.
Although the training provided was not directly examined in this study, the profile can serve
as a basis for reflection for other clubs in designing training programs. Skills such as running,
jumping, and maintaining balance have been proven to support important physical aspects
such as speed and agility in badminton (Karyono et al., 2023). By understanding the variations
and patterns of young athletes' development in this club, coaches from other clubs can use

this data as a reference for developing talented young athletes in a more focused manner.
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Moreover, since agility, coordination, and reaction time directly influence footwork and shot
execution, this motor profile also provides practical insights into the readiness of athletes to
acquire and refine badminton-specific skills.

PROFILING OF FUNDAMENTAL
MOTOR SKILLS IN YOUNG
BADMINTON ATHLETES AGED 6-12
AT PB SGS PLN KOTA BANDUNG
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Figure 3. Basic Motor Components
Source: Infographic by the author (2025)

This research is novel because there is no structured data available on the basic motor
profiles of athletes aged 6 - 12 years at PB SGS PLN Kota Bandung, a legendary club that has
produced national athletes. Previous studies such as (Wiyanto, 2020) only developed physical
condition tests for badminton players aged 10 — 12 years in general, without focusing on club
profiles or a wider age range. Similarly, research (Karyono & Paluris, 2022) which discusses the
influence of basic movement training on children's motor skills, but does not provide a
comprehensive descriptive overview in a real training environment such as PB SGS PLN.
Therefore, this study aims to describe the basic motor skill profile of young athletes as a basis
for developing training programs appropriate to their stage of development. Theoretically,
these findings enrich sports literature, while practically, they can be used by clubs to evaluate
training, provide guidance for coaches, and serve as a reference for other badminton

academies in systematically developing young athletes.

METHOD

This study used a quantitative descriptive method with a cross-sectional approach. The
population in this study were badminton athletes aged 6 — 12 years who were members of PB
SGS PLN Kota Bandung. Sampling was conducted using purposive sampling techniques with a
sample size of 35 athletes. The inclusion criteria were: (1) active athletes aged 6-12 years
registered at PB SGS PLN Bandung, (2) having attended regular training sessions for at least
the last six months, and (3) being in good health at the time of data collection. The exclusion

criteria were: (1) athletes with current injuries or medical conditions that limited physical
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performance, (2) athletes who were absent during the test session, and (3) athletes outside the
specified age range.

The instruments used in this study were a series of basic motor skill tests covering:

Table 1. Instrument Test

Test type Measurement Source
Speed 10m Sprint (Mishra et al., 2024)
Agility Zig-zag running test (Musawwir et al., 2023)
Balance Stork stand test (Jaworski et al., 2023)
Hand-eye coordination Ball throw and catch test (Duncan et al,, 2020)
Reaction Time Ruler drop test (Ishak et al., 2025)
Endurance Multistage fitness test (beep test) (Kolimechkov, 2025)

The entire series of tests was conducted in a single data collection session at the PB SGS
PLN Bandung City badminton court. The data obtained was analyzed using descriptive
statistics (mean, minimum, and maximum values) with the assistance of IBM SPSS Statistics 25
software.

RESULT AND DISCUSSION
Result

Participants

9

¥ Age (years)

Figure 3. Distribution of athletes by age

This study involved 35 badminton athletes aged 6 — 12 years from the PB SGS PLN
Bandung club, covering both the performance and regular categories, thus reflecting the actual
training conditions at the club. The participants consisted of: 1 athlete aged 6 and 7 years, 4
athletes aged 8 and 9 years, 7 athletes aged 10 years, 11 athletes aged 11 years, and 7 athletes
aged 12 years. The measurement results showed variations in basic motor skills among age
groups, illustrating different developmental patterns at each stage of growth. The six basic
motor skills evaluated were speed, agility, balance, coordination, reaction time, and endurance,
measured using standardized instruments to ensure the validity and reliability of the data. To
facilitate understanding, the results are presented in graphical form, showing the average,

highest, and lowest values for each instrument according to age group.
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1. Speed

Based on data obtained from the research results, the average speed of athletes was
above the initial expectations estimated for the early age group. These results reflect the
potential for optimal physical development if guided through an appropriate training program.

These findings are visually illustrated in the diagram below:

Speed
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Figure 4. Speed Measurement Results

Figure 4 illustrates the speed performance across age groups. The average sprint time
decreased from 3.19 s at ages 6 to 2.28 s at age 12, indicating that older athletes achieved faster
running times. This trend reflects natural improvements in speed as motor development
progresse.

2. Agility
Based on the research data, the children's agility performance showed impressive

results and even exceeded initial expectations in several age groups. These results indicate
that the ability to move quickly and change direction effectively begins to develop significantly

from an early age. These interesting findings are visualized in the following diagram:

Agility
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Figure 5. Agility Measurement Results
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Figure 5 shows the agility results. Test times declined from 9.15 s at ages 6 to s at age 12,
which indicates better agility performance in older athletes. This finding demonstrates that
agility develops steadily with age and training exposure.

3. Balance
Balance test results show an improvement in the ability to maintain body stability

with age. Children aged 8 to 11 years begin to show better body control. This indicates that
balance reflects neuromuscular maturity and can be improved through structured exercise. The

results are visualized in the following diagram:

Balance
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Figure 6. Balance Measurement Results

Figure 6 presents the balance results. The maximum score reached 282 s at age 8,
while the average balance duration increased with age, suggesting improvements in
neuromuscular control and postural stability as children grow.

4. Coordination
Coordination is an important motor skill that describes the integration between vision,

hand movements, and response speed. The measurement results show that children aged 10
- 12 years have better coordination than younger children. These findings indicate that fine
motor skills and concentration improve with age. This is clearly shown in the following

diagram:

Coordination
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Figure 7. Coordination Measurement Results
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Figure 7 displays coordination performance. Athletes aged 7 averaged 8 catches, while
those aged 10-12 reached 27-31 catches, reflecting significant enhancement in hand-eye
coordination with age.

5. ReactionTime
Reaction time reflects a child's reflex speed and motor readiness in responding to

stimuli. The results of the study show a significant increase from the age of 8, when reflexes
begin to develop rapidly. These findings indicate increased nervous system maturity with age.
The results are visualized in the following graph:

Reaction Time

25 28 25

71
1&2-32 ! 17.25 11.5& 15.5a

10.17
6 6
3 2

8 9 10

¥ Minimum ¥ Mean ¥ Maximum

Figure 8. Reaction Speed Measurement Results

Figure 8 illustrates reaction time development. The average catch distance improved
from 3-4 cm at ages 6-7 to 15-25 cm at ages 10-12, indicating faster reflexes and better motor
readiness in older children.

6. Endurance

Endurance is an important aspect of physical fitness that reflects the body's ability to
maintain physical activity for a certain period of time. The beep test results show an increase
in aerobic capacity with age. Older children are able to keep up with a faster running pace,
reflecting improved cardiovascular and respiratory efficiency. This pattern of development is
visualized in the following graph:
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Endurance
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Figure 9. Endurance Measurement Results

Figure 9 shows the endurance results. Younger athletes (ages 6-7) completed levels 3-
6, whereas athletes aged 12 reached an average of 7-9 levels. This demonstrates progressive

improvement in aerobic capacity with age.

DISCUSSION

This study successfully mapped the basic motor skills profile of badminton athletes
aged 6 - 12 years at PB SGS PLN Bandung City. Overall, all six motor components showed
improvement with increasing age, reflecting positive physical and neuromuscular
development. In terms of speed, there was a decrease in the time taken to complete a 10-
meter sprint with age, consistent with the findings of (Rahmadi et al., 2023) who demonstrated
that game based training effectively improves the speed of children aged 7 - 9 years. Agility
also improved, as reflected in the steady decrease in zig-zag run times, (Gao & Tasnaina, 2024)
support this through evidence that the PSAQ program is capable of developing footwork and
directional changes from an early age. On balance, the results of the Stork Stand Test showed
longer durations, supported by (Muehlbauer et al., 2022) which showed that 7 weeks of training
can improve static postural control. Hand-eye coordination improves sharply between the
ages of 10 and 12, in line with (Duncan et al., 2020), who state that exercises such as throwing
and catching and racket control can hone visual and motor integration. Reaction time
increased significantly from the age of 8, in line with (Wu et al., 2025) which demonstrated the
effectiveness of visual audio stimulus based training on motor reflexes. Endurance also
improves with age, as shown by increased beep test levels, according to research (Nybo,
2018)which states that aerobic capacity develops through gradual rhythmic training in young
athletes.

In line with the second objective, the results of this study present objective data on the

motor development of athletes aged 6 - 12 years as a b ;'sis for developing training programs
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appropriate for each age group. For example, children aged 6 - 8 years are recommended to
focus on coordination and balance through games, while those aged 10 - 12 years are ready

for structured training inspeed, footwork, and endurance. This finding is reinforced by
(Kurniawan et al., 2024) which proves that hurdle drill and shadow badminton exercises are
effective when adjusted to age. Similarly, (Rathod et al., 2024) emphasizes the importance of
physical tests such as agility and balance tests to he lp coaches design appropriate training
programs while preventing injuries.

Beyond developmental stages, the mastery of basic motor skills plays a decisive role in
badminton performance and achievement. Agility, balance, and coordination are directly
related to footwork quality and stroke execution, while speed and reaction time support
anticipation and shot accuracy. Endurance, in turn, determines the ability to sustain
performance during long rallies and tournaments. Previous studies confirm that athletes with
stronger motor foundations are more likely to master advanced techniques and achieve higher
competitive success (Duncan et al., 2020; Williyanto et al., 2023). Therefore, strengthening basic
motor skills in childhood not only supports growth but also provides the physical and

neuromuscular base necessary for long-term badminton excellence

CONCLUSION

This study mapped the profile of six basic motor components—speed, agility, balance,
coordination, reaction time, and endurance—among athletes aged 6-12 years at the legendary
PB SGS PLN Bandung. The findings confirm that motor abilities improve with age and
emphasize the need for age-appropriate training programs for young athletes. However, the
study was limited by its small sample size, descriptive design, and focus on a single club, which
may restrict generalization. Future research should involve larger and more diverse samples,
compare different badminton clubs, and explore the direct relationship between motor skills

and badminton performance through intervention-based studies.
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