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Purpose of the study: This study aimed to determine the effect of basic
movement training on the agility of badminton athletes under 12 years old. The
research focused on evaluating whether a structured basic movement training
program could significantly improve agility performance among young
badminton athletes.

Methodology: This study employed a quantitative experimental approach using
a One-Group Pretest—Posttest Design. The sample consisted of 27 male
badminton athletes under 12 years old from PB. Bantul Badminton Club selected
through purposive sampling. The intervention involved 16 sessions of basic
movement training.

Main Findings: The results demonstrated a significant effect of basic movement
training on agility improvement among badminton athletes under 12 years old.
The paired-sample t-test revealed a significance value of 0.000 (< 0.05),
indicating a statistically significant difference between pretest and posttest

scores. The mean agility score improved from 9.1437 seconds during the pretest
to 8.6804 seconds during the posttest. Furthermore, the calculated t-value
(6.251) exceeded the critical t-value (2.056), confirming the effectiveness of the
training intervention in enhancing agility performance.

Novelty/Originality of this study: The novelty of this study lies in the
application of a structured basic movement training program consisting of
twelve integrated locomotor and non-locomotor movement patterns specifically
designed for badminton athletes under 12 years old. Unlike conventional
badminton training that primarily emphasizes technical skills, this study
highlights the importance of fundamental movement development as a
foundation for agility enhancement, providing an innovative and age-appropriate
training approach for long-term athlete development.
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1. INTRODUCTION

Badminton is one of the most popular sports worldwide and has become a highly competitive sport
requiring athletes to possess excellent technical, tactical, physical, and psychological abilities [1]-[3]. The
increasing level of competition in badminton has encouraged coaches and sports scientists to pay greater attention
to athlete development from an early age. In modern badminton, success is not determined solely by technical
proficiency in executing strokes but also by the ability to move efficiently across the court. Athletes must react
quickly to the shuttlecock's trajectory, adjust body positions rapidly, and maintain stability while performing
various offensive and defensive actions. Consequently, physical conditioning has become an essential component
in the long-term development of badminton athletes [4].
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Among various physical fitness components, agility is considered one of the most important determinants
of badminton performance. Agility is defined as the ability to change direction, body position, or movement
patterns rapidly and accurately while maintaining balance and control. In badminton matches, athletes are required
to move in multiple directions, including forward, backward, lateral, and diagonal movements within a very short
period [5], [6]. These movement demands make agility a crucial physical quality because it enables athletes to
reach the shuttlecock efficiently and recover quickly for subsequent movements. Athletes with superior agility
generally demonstrate better court coverage, faster reaction times, and greater effectiveness in executing tactical
strategies during competition [7].

The importance of agility becomes even more evident in youth badminton development programs.
Athletes under the age of twelve are in a critical stage of growth and motor development, where fundamental
movement skills can be effectively cultivated and refined [8]. During this developmental period, appropriate
training interventions can significantly influence future athletic performance. Coaches increasingly recognize that
the establishment of strong movement foundations during childhood contributes to improved physical literacy,
enhanced athletic capabilities, and reduced injury risk. Therefore, training programs designed for young athletes
should not focus exclusively on technical skills but should also emphasize the development of fundamental
physical capacities such as agility, coordination, balance, and speed [9], [10].

One approach that has gained increasing attention in youth sports development is basic movement
training. Basic movement training consists of fundamental locomotor, non-locomotor, and manipulative
movement patterns that form the basis of more complex sport-specific skills. These movements include running,
jumping, hopping, skipping, balancing, turning, and directional changes [11]. Through systematic and progressive
practice, basic movement training enhances neuromuscular coordination, motor control, body awareness, and
movement efficiency. As a result, athletes become better prepared to perform sport-specific movements that
require quick and coordinated responses [12], [13]. In badminton, improved fundamental movement competence
may contribute directly to enhanced agility and overall playing performance.

Despite the recognized importance of agility in badminton, observations conducted among athletes at PB
Bantul Badminton Club revealed that several under-12 athletes still experienced difficulties in performing rapid
directional changes and maintaining movement efficiency during training and competition. Some athletes
demonstrated delayed responses when moving toward the shuttlecock, reduced balance during multidirectional
movements, and inconsistent recovery positions following stroke execution [14]. These conditions indicate that
agility development among young athletes may not yet be optimal. Furthermore, conventional training programs
often emphasize technical drills and stroke repetition while providing limited attention to fundamental movement
development. Such circumstances suggest the need for alternative training approaches capable of enhancing agility
through comprehensive movement-based interventions.

From a theoretical perspective, basic movement training is expected to improve agility by enhancing
motor coordination, movement efficiency, and neuromuscular adaptation [15], [16]. Fundamental movement
patterns develop the athlete’s ability to control body movements in various directions and situations, which
subsequently supports the execution of more complex sport-specific actions. As badminton requires continuous
multidirectional movement and rapid transitions between offensive and defensive positions, improvements in
fundamental movement skills may positively influence agility performance. Therefore, investigating the
effectiveness of basic movement training in improving agility among young badminton athletes is essential for
developing evidence-based training strategies.

Several previous studies have examined factors influencing agility and physical performance in youth
athletes. Research conducted by Yuwono [17] highlighted the importance of fundamental movement development
as the foundation for long-term athletic performance. Similarly, Irawan et al. [18] emphasized that fundamental
movement skills contribute significantly to the development of physical fitness components, including agility,
speed, and coordination in youth athletes. Furthermore, Asnaldi et al. [19] reported that movement-based training
interventions positively affected motor competence and athletic development among young sports participants.
Although these studies provide valuable evidence regarding the benefits of movement training, most investigations
focused on general athletic populations or multiple physical outcomes simultaneously. Limited studies have
specifically examined the influence of structured basic movement training on agility performance among
badminton athletes under the age of twelve. Therefore, further investigation is required to address this gap and
provide sport-specific evidence regarding the effectiveness of basic movement training in badminton.

The novelty of this study lies in the application of a structured basic movement training program
consisting of integrated locomotor and non-locomotor movement patterns specifically designed for badminton
athletes under twelve years old. Unlike previous studies that primarily focused on general physical conditioning
or technical badminton training, this research emphasizes the development of fundamental movement competence
as a strategy for enhancing agility. Furthermore, the study contributes empirical evidence regarding the
effectiveness of age-appropriate movement training interventions within a badminton-specific context, thereby
expanding current knowledge in youth athlete development and sports training methodology [20], [21].
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The findings of this study are expected to provide valuable implications for coaches, athletes, sports
practitioners, and researchers. For coaches, the results may serve as a scientific basis for incorporating basic
movement training into youth badminton development programs. For athletes, enhanced agility may contribute to
improved court movement efficiency and competitive performance. For sports organizations, the findings may
support the design of long-term athlete development frameworks that emphasize fundamental movement
competence. Additionally, the study contributes to the growing body of literature concerning youth sports training
and physical development by providing evidence regarding the relationship between movement-based
interventions and agility improvement [22].

The urgency of this study is rooted in the increasing demand for evidence-based training methods capable
of optimizing athlete development from an early age. As badminton competition becomes increasingly demanding,
young athletes must develop not only technical proficiency but also the physical capacities necessary to support
high-level performance. Agility is a critical component that influences movement efficiency, tactical execution,
and competitive success. However, limited research has examined the role of basic movement training in
enhancing agility among under-12 badminton athletes. Therefore, this study is important for providing scientific
evidence regarding effective training approaches that can support long-term athlete development and improve the
quality of youth badminton coaching programs..

2. RESEARCH METHOD

2.1. Research Design

This study employed a quantitative experimental approach using a One-Group Pretest—Posttest Design
[23]. Experimental research is designed to determine the effect of a treatment on a particular variable by comparing
conditions before and after the intervention. In this study, basic movement training served as the independent
variable, while agility served as the dependent variable. All participants completed an agility pretest prior to the
intervention and a posttest after completing the training program. The difference between pretest and posttest
scores was used to determine the effectiveness of the basic movement training program in improving agility among
badminton athletes under 12 years old. The One-Group Pretest—Posttest Design can be illustrated as follows:

01 - X - 02 (D)
Where:
Ol = Pretest (Initial Agility Measurement)
X = Basic Movement Training Program
02 = Posttest (Final Agility Measurement)

2.2. Subjects and Sample

The population of this study consisted of all badminton athletes under 12 years old registered at PB Bantul
Badminton Club. The participants were actively involved in regular training programs and competitions organized
by the club. A purposive sampling technique was employed to select participants based on predetermined criteria,
including age under 12 years, active participation in club training, physical fitness to complete the intervention
program, and willingness to participate throughout the study period.

Based on these criteria, a total of 27 male badminton athletes were selected as research participants. The
use of purposive sampling ensured that the selected participants possessed characteristics relevant to the objectives
of the study and were capable of completing the entire intervention program.

Table 1. Characteristics of Research Participants

Variable Category Percentage (%)
Gender Male 100
Age Group Under 12 Years 100
Training Status  Active Athletes 100
Sample Size 27 Athletes 100

2.3. Data Sources and Data Collection Techniques

The study utilized both primary and secondary data sources [24]. Primary data were obtained directly
from participants through agility testing conducted before and after the training intervention. Secondary data were
collected from scientific journals, textbooks, coaching manuals, and previous research studies related to agility,
badminton performance, and fundamental movement training.

Data collection was conducted in several stages. Initially, participants completed a pretest to measure
baseline agility levels. Subsequently, the athletes participated in a structured basic movement training program
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consisting of locomotor and non-locomotor movement activities. Following completion of the intervention period,
a posttest was administered using the same agility assessment instrument. Additional information regarding
participant characteristics and training activities was obtained through observation and documentation techniques.
These procedures ensured the collection of valid and reliable data for analysis.

2.4. Research Instruments

The primary instrument used in this study was the Modified T-Test Agility Test, which is widely
recognized as a reliable and valid instrument for assessing multidirectional agility performance. The test requires
participants to sprint, shuffle laterally, change direction rapidly, and return to the starting position as quickly as
possible. Performance is recorded in seconds using a stopwatch, with lower times indicating superior agility
performance.

Supporting equipment included stopwatches, cones, measuring tapes, whistles, score sheets, and
badminton court facilities. Prior to implementation, the instrument underwent validity and reliability testing to
ensure measurement accuracy and consistency. The Modified T-Test was selected because it closely resembles
movement patterns commonly performed during badminton competition, including forward, backward, and lateral
movements [25].

Table 2. Research Variables and Instruments

Variable Indicator Instrument Unit
Basic Movement Training Training Intervention Basic Movement Training Session
X) Program
Agility (Y) Multidirectional Movement Modified T-Test Seconds
Speed

2.5. Data Analysis Techniques

The collected data were analyzed using both descriptive and inferential statistical procedures. Descriptive
statistics were employed to determine the mean, maximum score, minimum score, and standard deviation of agility
performance. These analyses provided an overview of participant performance before and after the intervention.

Before hypothesis testing, prerequisite analyses were conducted. Data normality was examined using the
Shapiro—Wilk test, while homogeneity of variance was evaluated using Levene’s Test. Following confirmation
that the data met the assumptions of parametric testing, a paired-sample t-test was conducted to determine whether
significant differences existed between pretest and posttest agility scores [26]. Statistical analyses were performed
using IBM SPSS Statistics Version 23, with a significance level of o = 0.05.

Table 3. Statistical Analysis Procedures

Analysis Stage Statistical Test Purpose
Descriptive Analysis Mean, SD, Min, Max Describe data distribution
Normality Test Shapiro—Wilk Test Examine data normality
Homogeneity Test Levene’s Test Examine variance homogeneity
Hypothesis Testing  Paired-Sample t-Test Determine training effect
Software IBM SPSS Statistics 23  Data processing

2.6. Research Procedure

The research was conducted systematically through several stages [27]. First, the researcher identified
the research problem and reviewed relevant literature regarding agility and fundamental movement training.
Second, participant selection was conducted according to the predetermined inclusion criteria. Third, a pretest was
administered to assess initial agility performance using the Modified T-Test. Fourth, participants completed a
structured basic movement training program for sixteen training sessions. The training program incorporated
various locomotor and non-locomotor movement activities designed to improve coordination, balance, and
multidirectional movement efficiency. Fifth, a posttest was administered using the same agility assessment
procedure. Finally, the collected data were processed and analyzed statistically to determine the effectiveness of
the intervention.

Table 4. Basic Movement Training Program

Session Main Activity Training Focus

14 Running, Skipping, Hopping Locomotor Development

5-8 Jumping, Side Shuffling, Balance Drills Coordination and Stability

9-12 Direction Change Drills Agility Development

13-16  Integrated Movement Patterns Sport-Specific Movement Efficiency
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The methodology was designed to ensure that the intervention, data collection, and analysis procedures
were conducted systematically and scientifically, thereby enabling accurate evaluation of the effectiveness of basic
movement training in improving agility among badminton athletes under 12 years old.

3.  RESULTS AND DISCUSSION

3.1. Descriptive Analysis of Agility Performance

The agility performance of badminton athletes was assessed using the Modified T-Test before and after
the implementation of the basic movement training program. The descriptive statistics revealed improvements in
agility performance following the intervention. The mean pretest score was 9.1437 seconds, whereas the mean
posttest score decreased to 8.6804 seconds. Since agility performance is measured in time units, a lower score
indicates better performance. Therefore, the reduction in mean time demonstrates an improvement in the athletes’
agility after participating in the training program.

Table 5. Descriptive Statistics of Agility Performance

Variable N Mean (Seconds) Standard Deviation
Pretest 27 9.1437 0.496
Posttest 27 8.6804 0.487

The results indicate that the average improvement in agility performance reached approximately 0.4633
seconds. Although numerically the difference may appear relatively small, in competitive badminton even slight
improvements in movement speed can substantially affect performance outcomes. Faster directional changes allow
athletes to reach the shuttlecock earlier, improve court coverage, and execute technical skills more effectively
during rallies. Therefore, the observed improvement represents a meaningful enhancement in athletic performance.

3.2. Normality and Homogeneity Test Results

Prior to hypothesis testing, prerequisite analyses were conducted to determine whether the data met the
assumptions required for parametric statistical testing. The Shapiro—Wilk normality test demonstrated that both
pretest and posttest data were normally distributed, with significance values greater than 0.05. Furthermore,
Levene’s Test indicated homogeneous variance across measurements, confirming that the data satisfied the
requirements for paired-sample t-test analysis.

Table 6. Normality Test Results
Variable Significance Value Decision
Pretest >0.05 Normal Distribution
Posttest > 0.05 Normal Distribution

Table 7. Homogeneity Test Results
Variable Significance Value Decision
Agility Scores > 0.05 Homogeneous Variance

The fulfillment of these statistical assumptions ensured that the subsequent hypothesis testing procedures
could be performed accurately and that the resulting conclusions would possess a high degree of reliability.

3.3. Effect of Basic Movement Training on Agility
The primary objective of this study was to determine whether basic movement training significantly
influenced agility among badminton athletes under 12 years old. To evaluate this objective, a paired-sample t-test
was conducted comparing pretest and posttest agility scores.
The analysis revealed a calculated t-value of 6.251, which exceeded the critical t-value of 2.056 at the
0.05 significance level. Furthermore, the significance value obtained was 0.000, which was substantially lower
than the predetermined alpha level of 0.05. These findings indicate a statistically significant difference between
pretest and posttest agility scores.
Table 8. Paired-Sample t-Test Results
Variable t-value t-table Sig. (2-tailed) Decision
Pretest—Posttest  6.251  2.056  0.000 Significant
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The decision-making criterion can be represented mathematically as follows:

Tcount > Ttable . (2)

Since the calculated t-value exceeded the critical value and the significance level was below 0.05, the null
hypothesis was rejected. Therefore, the basic movement training program significantly improved agility among
badminton athletes under 12 years old.

3.4. Improvement Percentage of Agility Performance

To provide a clearer understanding of the magnitude of improvement, the percentage increase in agility
performance was calculated by comparing pretest and posttest mean scores.

The improvement percentage was calculated using the following formula:

Pretest—Posttest

Improvement (%) = —————— X 100% ...(3)

Pretetst

Based on the calculation, the athletes demonstrated an improvement of approximately 5.07% following
participation in the training program. This percentage indicates that the intervention produced a meaningful
enhancement in movement efficiency and directional-change capability among participants.

The observed improvement supports the notion that agility development in youth athletes can be
effectively enhanced through systematic movement-based training programs emphasizing fundamental motor
skills rather than solely focusing on sport-specific technical exercises.

The findings of this study demonstrated that basic movement training significantly improved agility
among badminton athletes under 12 years old. The statistical evidence showed substantial differences between
pretest and posttest performance, indicating that the training intervention successfully enhanced multidirectional
movement capabilities [28]. These results support the theoretical assumption that agility development is strongly
influenced by the quality of fundamental movement skills acquired during childhood and early adolescence.

Basic movement training emphasizes the development of locomotor and non-locomotor movement
patterns that serve as the foundation for more complex sport-specific actions [29]. Through repetitive practice of
movements such as running, hopping, skipping, jumping, balancing, and directional changes, athletes develop
improved neuromuscular coordination and movement efficiency. Enhanced neuromuscular function enables
athletes to perform rapid transitions between movement patterns while maintaining balance and body control.
Consequently, agility performance improves because athletes become more capable of responding quickly and
effectively to changing movement demands [30].

The improvement observed in this study may also be explained through motor learning theory. According
to motor development principles, repeated exposure to diverse movement patterns facilitates neural adaptations
that improve movement execution and coordination. During the sixteen training sessions, participants continuously
practiced movement sequences requiring acceleration, deceleration, directional changes, and postural adjustments.
Such activities likely stimulated neuromuscular adaptations that enhanced the athletes’ ability to execute agile
movements more efficiently. As a result, participants demonstrated faster completion times during the posttest
assessment.

From a badminton-specific perspective, agility is one of the most important determinants of successful
performance. During competition, players must frequently move forward, backward, laterally, and diagonally in
response to shuttlecock placement. Athletes with superior agility can reach the shuttlecock earlier, maintain better
positioning, and execute strokes more effectively. Therefore, improvements in agility resulting from basic
movement training may contribute directly to enhanced badminton performance. The findings suggest that
movement-based conditioning programs should be integrated into youth badminton training curricula to support
long-term athletic development.

The results also highlight the importance of emphasizing fundamental movement competence during
childhood. Many youth training programs focus heavily on technical skill acquisition while neglecting
foundational movement development. However, without adequate movement competence, athletes may struggle
to maximize the effectiveness of technical training. The findings of this study demonstrate that investments in
basic movement training can produce meaningful improvements in physical performance that subsequently
support sport-specific skill execution.

The findings of this study expand upon previous research examining the relationship between
fundamental movement skills and athletic performance. Santos et al. [31] reported that movement competency
development positively influenced physical fitness components among youth athletes. Similarly, Kurnaz [32]
found that movement-based training programs improved athletic performance indicators such as agility,
coordination, and balance. Additionally, Zhang et al. [33] emphasized the importance of fundamental movement
development as the foundation of long-term athlete development models. Although these studies established the
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importance of movement competence, most focused on general youth populations or multiple sports
simultaneously. Few studies specifically investigated the effectiveness of structured basic movement training on
agility among badminton athletes under 12 years old. Therefore, the present study addresses an important gap by
providing sport-specific evidence regarding movement-based interventions within youth badminton development
programs.

The novelty of this study lies in the implementation of a structured basic movement training program
specifically designed for badminton athletes under 12 years old. Unlike previous studies that concentrated
primarily on technical badminton drills or general physical conditioning, this research emphasizes fundamental
movement development as a mechanism for improving agility. Furthermore, the intervention incorporated
integrated locomotor and non-locomotor movement patterns directly relevant to badminton movement demands.
The findings provide new empirical evidence supporting the effectiveness of age-appropriate movement-based
training for enhancing agility within youth badminton contexts.

The findings of this study offer important practical implications for coaches, athletes, sports
organizations, and researchers. Coaches may utilize the results to justify the inclusion of structured basic
movement training within youth badminton development programs. By improving agility through movement-
based interventions, athletes may achieve enhanced court coverage, faster reactions, and improved competitive
performance. Sports organizations may also consider incorporating fundamental movement assessments into talent
identification and athlete development systems. Additionally, researchers may use these findings as a foundation
for future investigations examining the long-term effects of movement-based training on various performance
outcomes [34].

Several limitations should be acknowledged when interpreting the results of this study. First, the study
employed a one-group pretest—posttest design without a control group, which limits the ability to attribute
improvements exclusively to the intervention. Second, the sample consisted of only 27 athletes from a single
badminton club, potentially restricting the generalizability of the findings to broader populations. Third, the study
focused exclusively on agility and did not examine other performance-related variables such as speed, balance,
coordination, reaction time, or technical badminton skills. Finally, the intervention period was relatively short,
making it difficult to assess long-term training effects. Future studies should utilize randomized controlled designs,
larger and more diverse samples, longer intervention durations, and multiple performance indicators to provide a
more comprehensive understanding of the effectiveness of basic movement training in youth badminton
development.

4. CONCLUSION

This study aimed to determine the effect of basic movement training on agility among badminton athletes
under 12 years old. The findings demonstrated that the implementation of a structured basic movement training
program significantly improved athletes' agility performance. This improvement was evidenced by a decrease in
the average agility test time from the pretest to the posttest and supported by the paired-sample t-test results, which
indicated a statistically significant difference between measurements before and after the intervention (p < 0.05).
These findings suggest that basic movement training effectively enhances multidirectional movement ability,
coordination, and movement efficiency among young badminton athletes. Therefore, basic movement training can
be considered an effective training strategy for improving agility and supporting long-term athletic development
in youth badminton.

ACKNOWLEDGEMENTS

The authors would like to express their sincere gratitude to all individuals who contributed to the
completion of this research. Appreciation is extended to all participants for their cooperation, commitment, and
active involvement throughout the study. The authors also acknowledge the support, encouragement, and
constructive assistance received during the research process. Their contributions were invaluable in facilitating the
successful implementation and completion of this study. Finally, the authors are grateful to everyone who provided
direct or indirect support throughout the research and manuscript preparation process.

REFERENCES

[1] F. Thsan, A. Nasrulloh, S. Nugroho, and Z. Kozina, “Optimizing physical conditioning programs for badminton athletes: a
comprehensive review of training strategies - a systematic review optimizacion de programas de acondicionamiento fisico para atletas
de badminton: una revision completa de las estrategias,” Fed. Esparniola Asoc. Docentes Educ. Fisica, vol. 41,no. 12, pp. 488—498, 2024,
doi: 10.47197/retos.v54.103208.

[2] N.Deng, K. Geok, B. Bin, and D. Huang, “Heliyon Effects of plyometric training on skill-related physical fitness in badminton players :
A systematic review and meta-analysis,” Heliyon, vol. 10, no. 6, p. 28051, 2024, doi: 10.1016/j.heliyon.2024.e28051.

[31 R.S.Lloyd et al., “Considerations for the development of agility during childhood and adolescence,” Natl. Strength Cond. Assoc., vol.
35, no. 3, pp. 2-11, 2023, doi: 10.1519/SSC.0b013e31827ab08c.

[4] M. 1. P. Homsoupha and Q. U. B. Erger, “Multiple repeated sprint ability test for badminton players involving four changes of
direction:validity and reliability,” J. Strength Cond. Res., vol. 32, no. 2, pp. 423—431, 2018, doi: 10.1519/JSC.0000000000002307.

[5] A.B.F.R.O.M.S. Peed et al., “Agility in young athletes:is ita different ability from speed and power?,” J. ofStrength Cond. Res., vol.

Mult. Jou. Tour. Hosp. Phys. Ed, Vol. 1, No. 2, Dec 2024: 110-117



Mult. Jou. Tour. Hosp. Phys. Ed ISSN: 3062-9551 d 117

(6]
(7]
(8]
[9]

[10]
[11]
[12]
[13]
[14]

[15]

[16]

[17]
(18]
[19]
[20]
[21]
[22]

[23]

[24]
[25]
[26]
[27]
[28]
[29]

[30]

[31]

[32]

[33]

[34]

31, no. 3, 2020, doi: 10.1519/JSC.0000000000001543.

M. Husni, A. Athamneh, and J. Jais, “Factors affecting human resource agility: a literature review and future research directions,” Cogent
Bus. Manag., vol. 10, no. 1, 2023, doi: 10.1080/23311975.2023.2193181.

A. J. Mcburnie et al., “Multidirectional speed in youth soccer players: theoretical underpinnings,” Strength Cond. J., vol. 44, no. 1, pp.
15-33, 2020, doi: 10.1519/SSC.0000000000000658.

C. A. C. Astagna, “Physiological demands of an intermittent futsal-oriented high-intensity test,” J. ofStrength Cond. Res., vol. 24, no.
9, pp. 2322-2329, 2010, doi: 10.46827/ejpe.v0i0.382.

C. O. A. J. Ordan, T. A. M. L. Uczo, and M. A. D. J. Effriess, “Relationship between unilateral jumping ability and asymmetry on
multidirectional speed in team-sport athletes,” J. ofStrength Cond. Res., vol. 28, no. 12, pp. 3557-3566, 2024, doi:
10.1519/JSC.0000000000000588.

R. Lockie and S. Adrian, “The effects of traditional and enforced stopping speed and agility training on multidirectional speed and
athletic function,” J. ofStrength Cond. Res., vol. 28, no. 6, 2024, doi: 10.1519/ISC.0000000000000309.

J. A. M. Oran and M. L. I. Zquierdo, “Influence of maturation stage on agility performance gains after plyometric training: asystematic
review and meta-analysis,” J. ofStrength Cond. Res., vol. 31, no. 9, 2019, doi: 10.1519/JSC.0000000000001994.

D. Wira, Y. Kusuma, H. P. Raharjo, and M. S. Taathadi, “Introducing a new agility test in badminton,” Am. J. Sport. Sci., vol. 3, no. 1,
pp. 18-28, 2015, doi: 10.11648/j.ajs5.20150301.14.

S. Nugroho, R. A. Hidayat, and A. Komari, “Effect of plyometric exercise and leg muscle endurance on the agility and vo2,” Phys.
Educ. Theory Methodol., vol. 22, no. 3, pp. 71-78, 2022, doi: 10.17309/tmfv.2022.3s.10.

S. S. Shedge, S. U. Ramteke, and P. R. Jaiswal, “Optimizing agility and athletic proficiency in badminton athletes through plyometric
training : a review methodology,” Epidemiol. Public Heal., vol. 16, no. 1, pp. 1-8, 2024, doi: 10.7759/cureus.52596.

R. Susiono, R. Lumintuarso, E. R. Sukamti, A. Hariono, T. A. Prabowo, and H. Sciences, “Y agility test innovation on special badminton
athletes for the junior category (ul7): validity and reliability,” Fed. Espaiiola Asoc. Docentes Educ. Fisica, vol. 22, no. 4, pp. 547-553,
2024, doi: 10.47197/retos.v53.103282.

N. Fadlan, D. F. Dwi, and A. S. Anshor, “Improving basic locomotor movement skills in elementary school students through an active
learning approach based on traditional games,” Pedagog. J. Islam. Elem. Sch., vol. 6, no. 2, pp. 249-258, 2023, doi:
10.24256/pijies.v6i2.4319.

C. Yuwono and T. Increasing, “Increasing students’ gymnastic and rhythmic activities through locomotor, non-locomotor, and
manipulative movement patterns,” Int. J. Educ. Math. Sci. Technol., vol. 10, no. 1, 2022, doi: 10.46328/ijemst.2164.

F. A. Irawan, D. Fajar, W. Permana, and L. Chuang, “Locomotor skills: traditional games in the fundamental of physical activities,” J.
1im. Pendidik. Anak Usia Dini, vol. 4, no. 1, pp. 1-13, 2021, doi: 10.24042/ajipaud.v4il1.8215.

A. Asnaldi, H. Syampurma, R. Sepriani, R. Irawan, D. R. Budi, and R. Festiawan, “Identification of non-locomotor basic motion in
primary school students,” Ann. Trop. Med. Public Heal., vol. 24, no. 3, 2021, doi: 10.36295/ASR0.2021.24350.

A.J. Basman, “Assessment criteria of fundamental movement skills for various age groups: a systematic review,” J. Phys. Educ. Sport,
vol. 19, no. 1, pp. 722-732, 2019, doi: 10.7752/jpes.2019.01104.

H. Collins, J. N. Booth, A. Duncan, and S. Fawkner, “The effect of resistance training interventions on fundamental movement skills in
youth : a meta-analysis,” Sport Med., vol. 17, no. 5, 2019, doi: 10.1186/s40798-019-0188-x.

H. Makaruk et al., “The fus test : a promising tool for evaluating fundamental motor skills in children and adolescents,” BMC Public
Health, vol. 23, no. 1, pp. 1-18, 2023, doi: 10.1186/512889-023-16843-w.

N. Eather, L. Wade, A. Pankowiak, and R. Eime, “The impact of sports participation on mental health and social outcomes in adults : a
systematic review and the ‘ Mental Health through Sport > conceptual model,” Syst. Rev., vol. 12, no. 1, pp. 1-27, 2023, doi:
10.1186/s13643-023-02264-8.

D. Hayashi and M. D. Crema, “Emerging quantitative imaging techniques in sports medicine,” Radiology, vol. 308, no. 2, 2023, doi:
10.1148/radiol.2215.

A. C. Hackney and A. Viru, “Research methodology: endocrinologic measurements in exercise science and sports medicine,” J. Athl.
Train., vol. 43, no. 6, pp. 631-639, 2020, doi: 10.4085/1062-6050-43.6.631.

S. J. Stratton, “Quasi-experimental design (pre-test and post-test studies) in prehospital and disaster research,” Prehosp. Disaster Med.,
vol. 34, no. 6, 2019, doi: 10.1017/S1049023X19005053.

J. case Smith, “Effect of a Coteaching Handwriting Program for First,” Am. J. Occup. Ther., vol. 66, no. 4, 2022, doi:
10.5014/aj0t.2012.004333.

A. Fort-vanmeerhaeghe et al., “Integrative neuromuscular training in youth athletes . Part ii : strategies to prevent injuries and improve
performance,” Strength Cond. J., vol. 34, no. 6, 2020, doi: 10.1519/SSC.0000000000000234.

T. Ozmen and M. Aydogmus, “Effect of plyometric training on jumping performance and agility in adolescent badminton players,”
Turkish J. Sport Exerc., vol. 19, no. 1, pp. 222-227, 2017, doi: 10.15314/tsed.319749.

B. E. M. W. Alklate, B. R. J. O. B. Rien, C. A. R. L. D. P. Aton, and W. A. Y. Oung, “Supplementing regular training with short-
duration sprint-agility training leads to a substantial increase in repeated sprint-agility performance with national level badminton
players,” J. ofStrength Cond. Res., vol. 23, no. 5, pp. 1477-1481, 2020, doi: 10.1519/JSC.0b013e3181b339d9.

T. Dos Santos, C. Thomas, P. Comfort, and P. A. Jones, “Biomechanical effects of a 6-week change of direction speed and technique
modification intervention : implications for change of direction side step performance,” J. Strength Cond. Res., vol. 36, no. 14, pp. 2780—
2791, 2021, doi: 10.1519/JSC.0000000000003950.

M. Kurnaz and M. Altinkok, “Original Article Exploring the impact of coordination-based movement education practices on
fundamental motor movements and attention skills in 5-6-year-old children,” J. Phys. Educ. Sport, vol. 23, no. 10, pp. 2567-2583, 2023,
doi: 10.7752/jpes.2023.10295.

D. Zhang, K. Geok, Y. Mun, X. Feng, M. Bashir, and W. Xiao, “Heliyon Effect of functional training on fundamental motor skills
among children : A systematic review,” Heliyon, vol. 10, no. 23, p. €39531, 2024, doi: 10.1016/j.heliyon.2024.e39531.

J. Cristhoper and J. Parchman, “Relationship between functional movement screen and athletic performance,” J. ofStrength Cond. Res.,
vol. 25, no. 12, pp. 3378-3384, 2021, doi: 10.1519/JSC.0b013¢318238e916.

Basic Movement Training and Agility in Youth Badminton Athlete (Irfan Agus Kurniawan)




  O 1   → X   → O 2


    T  c o u n t   >     T  t a b l e


  I m p r o v e m e n t    ( % ) =     P r e t e s t − P o s t t e s t  P r e t e t s t   X   100 %

