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Abstract

Agility is an important fitness component in badminton because it determines a
player's ability to change direction quickly and accurately. However, initial
observations of extracurricular badminton participants at SMAN 18 Garut show that
students' agility is still low, as indicated by slow responses and position changes
during training. This study aimed to determine the effect of Fast Feet Exercises on
improving agility among students participating in the badminton extracurricular
program at SMAN 18 Garut. The research used a quasi-experimental design with a
One-Group Pretest—Posttest approach. Twenty students were selected using total
sampling and participated in an intervention program for six weeks (three sessions per
week, 45-60 minutes per session). The Illinois Agility Test was used to assess agility
before and after the intervention. Data were analyzed using descriptive statistics, the
Shapiro-Wilk normality test, and the Paired Samples t-test. The results showed a
significant improvement in agility after the training program, as indicated by the
decrease in average completion time from 20.1 + 1.41 seconds to 17.85 £ 0.77 seconds
(t = 8.309; p < 0.05). This finding demonstrates that Fast Feet Exercises effectively
enhance agility by improving neuromuscular coordination, foot speed, balance, and
movement efficiency. The program also resulted in more consistent performance
among participants, as reflected by the reduced standard deviation. In conclusion, Fast
Feet Exercises are proven to be an effective and practical method to improve agility
in school-aged athletes, particularly those engaged in sports requiring rapid directional
changes, such as badminton. Future studies are recommended to include control
groups and investigate the long-term effects of this training method.
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1. INTRODUCTION

Sports serve as an essential medium in shaping individuals who are healthy, fit, and
disciplined in character. Through sports activities, a person can develop physical abilities, motor
skills, as well as mental and social aspects (Ridwan, 2024). One of the most popular sports in
Indonesia is badminton, which is not only favored by the general public but also plays an
important role as part of extracurricular activities in schools (Triansyah et al., 2023). The
badminton extracurricular program serves as a platform for fostering and developing students’
potential in sports, both for recreational and achievement-oriented purposes (Haya, 2024). At
SMAN 18 Garut, badminton extracurricular activities are quite popular because they provide
students with the opportunity to develop basic technical skills while improving their physical
fitness. The school has even begun to encourage improvements in the quality of training so that
students can participate in inter-school championships, making the need for a more systematic
training program essential.

In badminton, agility is one of the key physical fitness components that significantly
determines an athlete’s performance (Menon et al., 2025). Agility is defined as the body’s ability
to change direction and position quickly and accurately without losing balance. A badminton
player is required to move swiftly in various directions within a short time to anticipate and return
the shuttlecock from different opponent positions. Therefore, improving agility becomes a crucial
aspect in developing badminton playing skills at the student level. However, initial observations
of badminton extracurricular participants at SMAN 18 Garut show that students' agility levels still
vary—some are in the adequate category, while others still show slow responses when changing
direction. This was evident during footwork training, where some students were still slow to move
in response to the shuttlecock. This condition indicates that training has been more focused on
stroke technique, while agility training has not been provided in a specific and structured manner.

In reality, based on initial observations of badminton extracurricular students at SMAN
18 Garut, it was found that some students still have relatively low agility levels. This was evident
from their slow response when changing positions during practice and their difficulty in quickly
anticipating the shuttlecock’s direction. This condition indicates that the current training program
mainly focuses on basic stroke techniques and has not specifically targeted agility training in a
systematic manner. In fact, agility is an essential prerequisite to support the effectiveness of
technical skills such as footwork, ready position, and transition between attack and defense.

One effective form of exercise to improve agility is Fast Feet Exercises (Brown &
Ferrigno, 2014). This exercise is a type of light plyometric training that emphasizes foot speed,
coordination, and the body’s ability to react to both visual and verbal stimuli (Hansen & Kennelly,
2017). Fast Feet training can enhance neuromuscular efficiency, improve lower limb
coordination, and accelerate foot reactions to changes in movement direction (Karyono & Paluris,
2022). In the context of badminton, the ability of the feet to move quickly and adapt to the
shuttlecock’s direction is crucial in determining the effectiveness of footwork and shot accuracy
(Galpin et al., 2008).

The Fast Feet Exercise is a simple training method that can be implemented in school
training sessions without the need for complex equipment. This exercise typically involves rapid
foot movement patterns in place, such as fast feet shuffle, quick step, and high knee tap, performed
at specific intervals to improve both speed and lower limb explosive strength. Several previous
studies have shown that fast feet training can significantly enhance agility among adolescent
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athletes participating in school sports activities. These findings align with research demonstrating
that footwork training has a significant effect on improving agility in badminton, where the test
results indicated tcount (16.0) > ttable (1.833), meaning the training was effective in enhancing
the body’s ability to change direction quickly and accurately (Gusliandi et al., 2020).

Furthermore, other research revealed that four weeks of Computerized Agility Training
(CAT) significantly improved foot speed, reaction time, and change of direction performance.
These findings further support the evidence that fast feet exercises, which emphasize quick foot
movements and responses to stimuli, are also effective in improving athletes’ agility (Galpin et
al., 2008). However, to date, research specifically examining the effectiveness of Fast Feet
Exercises in the context of extracurricular badminton at the high school level, particularly at
SMAN 18 Garut, remains very limited. This gap is what makes this research urgent. Based on
this background, the researcher considers it necessary to conduct a study entitled “The Effect of
Fast Feet Exercises on the Agility of Students in the Badminton Extracurricular Program at
SMAN 18 Garut.

2. METHOD
2.1 Participants

The population in this study included all students involved in the badminton
extracurricular program at SMAN 18 Garut during this academic year. Based on data obtained
from the extracurricular coach, the total number of participants was 20 students from grades X,
Xl, and XII. These students regularly attended badminton training sessions held within the school
environment, and were therefore considered to have relatively homogeneous characteristics in
terms of interest and training experience. This population was selected because it is relevant to
the research objective, namely to examine the effect of fast feet exercises on improving agility,
which is one of the key components of badminton performance.

This study was determined using total sampling technique, in which all members of the
population were involved as research participants (Creswell & Creswell, 2017). Thus, the total
sample consisted of 20 students. This technique was chosen because the population size was
relatively small, allowing the entire group to be included without compromising data accuracy.
All participants in the sample underwent a training intervention consisting of Fast Feet Exercises
over the research period, following a structured training program. Prior to the intervention,
participants took a pretest using the Illinois Agility Test (IAT) to measure their initial agility level.
After completing the series of exercises, a posttest was administered using the same instrument
to determine whether there was an improvement in agility following the intervention. By
involving all 20 students as research participants, the study aims to provide a comprehensive
overview of the effectiveness of Fast Feet Exercises in enhancing the agility of badminton
extracurricular students at SMAN 18 Garut.

2.2 Research Design

This study used a quasi-experimental design utilizing the One-Group Pretest—Posttest
Design (Creswell & Creswell, 2017). This design is commonly used when researchers want to
determine the effect of a treatment but do not have a comparison group (control). This means that
the same group is measured before and after the treatment is administered, so that any changes
that occur can be observed as a direct result of the treatment. In this study, all participants were
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tested in a pretest to measure their initial agility, then given a Fast Feet training intervention over
a specific period, followed by a posttest to assess changes in agility resulting from the
intervention. This design aims to determine whether there is a change in the average agility after
the treatment. Next, to provide a deeper understanding, the author created the following figure:

Figure 1.
One-Group Pretest—Posttest Design

Pretest Fast Feet Training Posttest

2.3 Instruments

The instrument used in this study was the Illinois Agility Run Test. This test has a validity
coefficient of 0.31, this means that the Illinois Agility Runt test has a low to moderate level of
validity. Although its value is not particularly high, this instrument can still be used as a measure
of agility. The test also has a reliability coefficient of 0.96, which reflects a high degree of
consistency or stability in its results (Hachana et al., 2013). The steps for implementing the test
are as follows: each participant begins by sprinting forward and passing around a series of cones,
then returns to the starting point, followed by a zigzag run through cones arranged in a specific
pattern. The participant then turns back, runs forward again through the cones, and finally sprints
to the finish line (see Figure 3). The attempt is considered invalid if the participant fails to follow
the designated direction, knocks over, or displaces any of the cones during the test.

Figure 2.
Illinois Agility Run Test
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2.4 Procedures

The intervention program in this study was conducted over a period of six weeks with a
training frequency of three sessions per week (Putera et al., 2022), on non-consecutive days
(Yang, 2012). Each session lasted approximately 60 minutes (Krakan et al., 2020), and followed
a structured format designed to systematically develop agility through the Fast Feet Exercises
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program. The session began with a 10-minute dynamic warm-up (Powers & Howley, 2021),
which included light jogging, dynamic stretching, and hip and ankle mobility exercises to prepare
the body for movement and reduce the risk of injury (Behm et al., 2023). This was followed by
15 minutes of basic Fast Feet technique training, including fast feet shuffle (3 sets x 30 seconds,
with 30-second rest), high knee taps (3 sets x 20 steps), and quick step drills performed forward
and backward over a 10-meter distance (3 repetitions). Next, participants performed 15 minutes
of ladder and cone drills, such as two-in two-out, lateral quick steps, and other progressive
variations, performed in 3 sets of 6 sequences each. The following 15-minute segment focused on
transferring agility skills into badminton-specific movements, such as zigzag footwork combined
with target strikes and front—back sprints followed by recovery movements, simulating real game
conditions. The session concluded with a 5-minute cooldown and reflection period to aid recovery
and evaluate individual performance (Powers & Howley, 2021). The training progression was
organized into three phases: Weeks 1-2 focused on familiarization and light intensity
emphasizing proper technique; Weeks 3—4 introduced moderate intensity with increased speed
variation and multidirectional movements; and Weeks 5-6 emphasized high intensity through
competitive, timed drills and the transfer of skills into game-like situations (Bompa & Buzzichelli,
2019).

2.5 Data Analysis

Data analysis in this study was conducted to determine the effect of Fast Feet Exercises
on the agility of badminton extracurricular students at SMAN 18 Garut. First, a descriptive
analysis was conducted to observe changes in agility before and after the intervention, which
included calculating the mean, standard deviation, and the highest and lowest values. Next, a
Shapiro-Wilk normality test was conducted to determine the appropriate analysis method, namely
the Paired Sample t-Test if the data was normal (p > 0.05) or the Wilcoxon Signed-Rank Test if
the data was not normal (p < 0.05). The hypotheses tested consisted of Ho (no significant effect)
and H. (significant effect), with a significance level of a = 0.05. The test results showed p < 0.05,
so Ho was rejected, which means that Fast Feet Exercises had a significant effect on improving
student agility.

3. RESULTS

The data in this study were obtained from the measurement of students’ agility who
participated in the badminton extracurricular program at SMAN 18 Garut, both before (pretest)
and after (posttest) receiving the Fast Feet Exercises intervention over a six-week period. The
measurement was conducted using the Illinois Agility Test, which records the time (in seconds)
required to complete the agility course. This descriptive analysis aims to provide a general
overview of the changes in the mean scores, total score, and standard deviation between the
pretest and posttest results. The mean value represents the overall level of students’ agility, while
the standard deviation indicates the degree of consistency or homogeneity among participants’
performances. The descriptive statistics results from the pretest and posttest agility data are
presented in Table 1.
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Table 1.

Descriptive Data

) Source
Variabel o Preetest Posttest
Statistic
Agility N 20 20
M 20,1 17,85
X 402 357,07
o 1,41 0,77

Source: Primary Data

Based on the descriptive data above, it can be seen that the decrease in the average time
from 20.1 £ 1.41 seconds to 17.85 £+ 0.77 seconds indicates an improvement in students’ agility
after undergoing the Fast Feet Exercises training program. This suggests that the training program,
which emphasizes quick foot movements, directional changes, and coordination, effectively
enhances motor abilities such as quick reaction, dynamic balance, and speed of body repositioning
— all of which are key components of agility. In addition, the reduction in the standard deviation
(o) from 1.41 to 0.77 shows that the posttest results became more homogeneous, meaning that
students’ agility levels after the training were more consistent compared to before the
intervention. Thus, descriptively, it can be concluded that Fast Feet Exercises had a positive effect
on improving the agility of students participating in the badminton extracurricular program at
SMAN 18 Garut. This finding is consistent with theoretical explanations stating that training
programs emphasizing rapid foot movements and quick directional changes can activate the
neuromuscular system and improve movement efficiency, thereby reducing the completion time
in the Illinois Agility Test.

Before conducting further analysis, a normality test was performed to ensure that the
pretest and posttest data were normally distributed. This test aims to determine whether the data
meet the basic assumptions required for parametric statistical analysis. Therefore, the results of
the normality test serve as the basis for selecting the appropriate statistical test in the subsequent
analysis. The results of the normality test are shown in Table 2.

Table 2.

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Pretest (seconds) 107 20 .200" .965 20 .655
Posttest (seconds) 132 20 .200" .947 20 318

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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The Shapiro-Wilk normality test results showed that the pretest (p = 0.655) and posttest
(p = 0.318) significance values were > 0.05, indicating that the Illinois Agility Test data were
normally distributed. Therefore, further analysis used a Paired Sample t-Test to determine
significant differences between the pretest and posttest results after the Fast Feet Exercises
intervention.

In the next stage, the data analysis results used a Paired Samples t-test to examine the
differences in agility scores before (pretest) and after (posttest) the Fast Foot Training training.
The results are shown in Table 3, as follows:

Table 3.
Paired Samples Test
Paired Differences t df Sig. (2-tailed)

95%
Confidence
Std. EfTor |nterval of the

Mean ;
Std. Difference

Mean Deviation Lower Upper

Pair 1 Pretest— Posttest , ,\ec0 120006 27035 1.680642.812368.309 19 000
(seconds)

Source: Primary Data

The results of the hypothesis testing are presented below. Based on the results of the
Paired Sample t-test, the t-value obtained was 8.309 with a significance value (two-tailed Sig.) =
0.000 < 0.05, indicating a significant difference between the Illinois Agility Test times before and
after the intervention. The average difference of 2.25 seconds indicates that participants
completed the test faster than the previous test. This finding suggests that the Fast Feet Exercises
were effective in improving the agility of students participating in badminton extracurricular
activities at SMAN 18 Garut. The improvement can be attributed to the exercises stimulating key
components of agility, including foot speed, coordination, dynamic balance, and controlled
directional changes, all of which are essential elements in badminton performance.

4. DISCUSSIONS

The results of this study indicate that the Fast Feet Exercises program significantly
improved the agility of extracurricular badminton students at SMAN 18 Garut, as evidenced by a
decrease in Illinois Agility Test completion time from 20.1 + 1.41 seconds in the pretest to 17.85
+ 0.77 seconds in the posttest, as well as a Paired Samples t-Test (t = 8.309, p < 0.05) that
demonstrated statistical significance. These findings support the neuromuscular theory that
repetitive training with fast movements can improve neuromuscular coordination, motor
efficiency, and the ability to generate power quickly (Aslam et al., 2025; Caron et al., 2020).
Repetitive dynamic movements such as fast feet shuffles, high knee taps, and ladder drills likely
improve participants' ability to generate power quickly, maintain balance, and respond efficiently
to changes in direction, key components of agility performance in sports (Utomo et al., 2024).

Physiologically, this increase in agility is linked to activation of the neuromuscular
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system, specifically the lower extremity muscles responsible for acceleration, deceleration, and
change of direction (Di Giminiani et al., 2020; Spiteri et al., 2015). Fast Feet training emphasizes
rapid, short-duration movements that utilize the stretch-shortening cycle (SSC), thus over time
improving neural efficiency and synchronization between the central nervous system and
muscles, resulting in faster and more coordinated movements (Gaamouri et al., 2023).
Furthermore, a decrease in the standard deviation from 1.41 to 0.77 indicates homogeneity in
participant performance, meaning this training not only improves average performance but also
reduces inter-individual variation, a crucial aspect in the development of young athletes in team
or individual sports.

These findings also align with the principle of progressive overload in sports training
(Bompa & Buzzichelli, 2019; G. Gregory Haff, 2016), as the six-week program is structured in
stages: introduction to technique in weeks 1-2, moderate-intensity training in weeks 3-4, and
high-intensity training and game simulations in weeks 5-6. This structure allows for optimal body
adaptation without the risk of excessive fatigue or injury. Furthermore, the functional relevance
of badminton footwork training supports the transfer of training theory, as the rapid lateral
movements, sudden changes of direction, and precise body control practiced can be directly
applied in real-life games (Chuang et al., 2022; Pt et al., 2023).

However, this study has several limitations, including a relatively small sample size (20
students), a one-group pretest—posttest design without a control group, and a limited intervention
duration (6 weeks). Therefore, generalization of the results should be approached with caution.
The practical implication of this study is that coaches or sports teachers can routinely use Fast
Feet Exercises to improve students' agility, with exercises designed in stages and at appropriate
intensity. Future research recommends expanding the sample size, adding a control group,
extending the intervention duration, and exploring the effects of the training on other physical and
cognitive variables, such as reaction time, speed, or game performance indicators.

CONCLUSIONS

The findings of this study show that Fast Feet Training effectively improves the agility of
students participating in the badminton extracurricular program at SMAN 18 Garut, as indicated
by the decrease in the average Illinois Agility Test completion time from 20.1 + 1.41 seconds in
the pretest to 17.85 + 0.77 seconds in the posttest, supported by the Paired Sample t-Test result (t
= 8.309; p = 0.000 < 0.05). These results demonstrate that exercises emphasizing quick foot
movements, directional changes, and coordination enhance key motor components such as quick
reaction, dynamic balance, and body repositioning speed. In practice, the Fast Feet Exercises
program can be routinely integrated into badminton training sessions to further develop students’
agility, particularly in improving footwork effectiveness and direction-change speed, with
training intensity and progression adjusted to match students’ abilities.
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