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Abstract Physical exercise for children is essential, so
it must be done according to their development. Excessive
physical exercise will place an excessive burden on the
child, thereby hampering the child's development and not
having much effect on the child. Exercises must be done
according to the program and the child's age. This research
aims to apply plyometric activities, which can create a
training model for beginner athletes so that they can
practice more patterns as a whole. The research was
designed through experimental research. The research
subjects were beginner tennis players in Tasikmalaya City,
Indonesia and Chirchik, Uzbekistan. The instrument used
is the Illinois test, which is used to find agility abilities in
beginner athletes. From this study, both groups of beginner
athletes from Indonesia and Uzbekistan obtained the
results that the sig value was 0.000, so (2-tailed) <0.05,
which indicates an influence between the initial variable
and the final variable. So, there is a significant influence on
the treatment given previously. Furthermore, the results of

Cohen's d test indicate that plyometric training had an
effect size of 1.84 for the Indonesian sample group, which
signifies a very large effect. Meanwhile, the effect size for
the Uzbek sample group was 3.52, indicating an extremely
large effect size.

Keywords Plyometric, Agility, Tennis, Beginner
Athletes

1. Introduction

Sport is understood as an organized activity that is able
to develop the physical, spiritual, and social potential of
individuals, while also being a means of achieving
success [1]. In the context of sporting achievement,
various literatures emphasize that the success of athletes is
not only determined by technical and tactical aspects but
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also by prime physical condition [2], [3], [4]. Physical
ability, especially physical fitness, is the main pillar that
supports athlete performance in all sports [5]. Children
with low motor skills have been shown to tend to
experience limitations in physical fitness [6], [7], which in
turn can affect sports performance [8]. Therefore, coaches
must adapt their training programs to meet the
developmental needs of children and enhance their motor
skills and agility.

In the sport of tennis, agility is a crucial component that
determines a player's success. Tennis involves a
combination of cyclic movements, such as running after
the ball, and non-cyclic movements, such as hitting the
ball. Every basic tennis technique—groundstroke, volley,
serve, smash, and lob—requires adequate body
coordination and the ability to move quickly and precisely
to reach the ball before hitting it [9], [10], [11]. Therefore,
agility is a prerequisite that allows players to execute
technical skills effectively [12]. For beginner athletes,
physical training activities should be presented in a fun,
varied, and developmentally appropriate manner,
including through plyometric activities that can develop
explosive power and motor coordination.

Plyometric training model (PTM) is a form of explosive
training aimed at increasing speed, agility, and power
through jumping and other dynamic movements [13]. The
basic principle of plyometrics is the rapid transition
between eccentric and concentric phases by utilizing the
body's biomechanical mechanisms. Although
high-intensity training is not recommended for beginners
due to the risk of joint stress [14], research shows that a
well-structured plyometric program adapted to the child's
age can be performed safely [15]. Low-to-moderate
intensity programs, such as squat jumps or medicine ball
chest passes, are effective when done gradually and
integrated with other physical training components [16],
[17], [18], [19]. Thus, plyometrics not only functions as
an additional training but can be a comprehensive
conditioning strategy.

Previous research has confirmed the positive impact of
plyometric training on explosive muscle power in
beginner athletes [20]. Furthermore, the study of Lloyd et
al. [21] has shown that plyometrics also contributes to the
development of other physical qualities relevant to sports
performance. However, the majority of these studies have
concentrated on short-term effects or restricted their scope
to explosive strength variables. There is little research
highlighting the direct relationship between plyometrics
and agility, particularly in the context of beginner tennis.
Agility is closely related to the ability to change direction
quickly, accelerate, and be ready to respond to the
dynamics of the tennis game.

Thus, this study not only tests the effectiveness of
plyometrics in terms of explosiveness but also broadens
our understanding of its contribution to agility as a
fundamental element of tennis performance. We anticipate
that the practical implications of this study will assist

tennis coaches in crafting more focused training regimens.
If the hypothesis is proven, then the application of
plyometrics to beginner tennis players will be an
important strategy for building a foundation of physical
abilities from an early age, ultimately supporting
long-term achievement. This study aims to establish a
connection between the theoretical understanding of
plyometrics and the practical requirements of enhancing
agility in beginner athletes within the tennis context.

2. Theoretical Framework

2.1. Plyometric Training Model

To increase muscle strength and physical performance,
plyometric training makes use of movement force and
speed. To generate more power, it requires explosive
motions that make use of the muscle's stretch-shortening
cycle [22]. The objective is to enhance an athlete's overall
performance, reflexes, balance, coordination, and jump
height. Plyometric workouts are meant to enhance [23]:

a. Strengthening muscles increases their capacity to
generate significant force.

b. The capacity to generate force rapidly and
effectively is known as explosive power, and it is
crucial for sports like high leaping and running.

C. Speed: Enhances the capacity to move swiftly.

d. The body's capacity to maintain equilibrium and
coordinate motions is also enhanced by plyometric
activities.

e.  The body's reflexes are its rapid responses to stimuli.

Next, it can be explained that in plyometric training
there are three important cycles. Each cycle in plyometric
training contains three stages, including the following
[24]:

a.  Eccentric Component: During this plyometric phase,
the muscles store potential energy in preparation for
a movement. The cocking, loading, yielding,
deceleration, or absorption phase are some names for
it. The act of lowering oneself into a crouch prior to
a leap is an illustration of this phase.

b. During this stage, the muscles undergo dynamic
stabilization as part of the amortization process.
They go from defying gravity and storing energy to
letting it go. More potential energy is wasted the
longer this phase lasts. The energy that is released is
more potent the shorter the time period.

c.  Constricted component: To release the stored energy,
the muscles must be contracted during the concentric
component, the last stage. This stage of a crouched
jump is when the athlete uses their leg muscles to lift
themselves off the ground and into the air.

Plyometric training, often known as "plyometrics" or
"shock training," is a type of exercise where athletes are
frequently required to jump, hop, bound, and skip. It is
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important to distinguish plyometrics from "ballistic"
training, which is simply another term for "trajectory"
training. Plyometric training employs the aforementioned
movements, while ballistic training uses the trajectory of
items and tools (such as medicine balls and barbells) [25],
[26]. However, it's important to note that some actions
may be both plyometric and ballistic. The main distinction
between the two is that ballistic training involves the
trajectory of items or implements, whereas plyometric
training usually entails quick reactive interactions with a
surface (such as foot touches when running) [27].

2.2. Tennis Player Agility Ability

Tennis players must possess agility, since it enables
them to move fast and change direction with ease in order
to return the ball, follow the play, and position themselves
correctly. A mix of speed, strength, balance, reaction,
flexibility, and coordination is necessary for excellent
agility in tennis [28]. Tennis players need agility for the
following reasons: a) it enables them to respond swiftly to
the movement of their opponent and the direction of the
ball, preparing them to return the ball well; b) it enables
them to move around the court efficiently, save energy,
and position themselves to hit the ball; c) it enables them
to hit more effective shots, whether they are serves,
backhands, or forehands, because they can reach the ball
in the best positions; d) it helps them maintain balance
and good posture while moving, which lowers their risk of
injury. Agility is therefore not only a physical property
but also a critical skill for tennis success; e) tennis players
can enhance their agility and realize their full potential on
the court with the correct training, as quickness is a
crucial aspect of tennis performance. Agility is therefore
not only a physical property but also a critical skill for
tennis success [29], [30], [31].

Based on theoretical analysis, plyometric training plays
a crucial role in improving an athlete's muscle strength,
explosive power, speed, coordination, balance, and
reflexes. ~ This  training  works  through  the
stretch-shortening cycle (SSC) mechanism, which consists
of eccentric, amortization, and concentric phases,
resulting in stronger and faster muscle contractions [32],
[33]. This ability is crucial for sports that require quick
reactions, high jumps, and sudden changes of direction.

On the other hand, agility is one of the most crucial
parts of playing tennis. Tennis players need to be able to
move quickly, change direction quickly, and stay balanced
in order to hit and return the ball well. Agility not only
relates to speed of movement but also encompasses
coordination, flexibility, strength, and response to game
stimuli. Therefore, one of the main goals of the tennis
training program is to improve agility.

The interplay between these two theories suggests that
plyometric training can be an effective method for
improving tennis players' agility. Plyometric training can
directly improve players' ability to move quickly and
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responsively on the court by enhancing strength, reflexes,
and coordination. Using a pre- and post-test control group
design supports the choice of an experimental method. In
this model, one group of athletes receives plyometric
training, while the control group receives conventional
training. One possible research hypothesis is "There is a
significant effect of plyometric training on improving
tennis players' agility compared to conventional training
in both the experimental groups in Indonesia and
Uzbekistan." With this design, researchers can directly
prove the theory of the benefits of plyometric training for
improving agility skills in tennis.

3. Materials and Methods

3.1. Research Design

This research investigates how plyometric training
methods influence agility in beginner athletes.
Experimental research, which looks at progress in research,
includes this study. Research methods are defined by
Asmus and Radocy [34] as an effort to find and see
scientific experiments in a field. Mitchell [35] stated that
the method used to collect data is critical. According to
Kovari et al. [36], research procedures are a systematic
process of collecting and analyzing data for specific
reasons. According to Price and Lovell [37], research
methods are scientific ways to obtain data with specific
purposes and uses. The author uses pre-experimental
research methods as research methodology in this study.
According to Asmus and Radocy [34], the Pre-Experiment
research technique is a design that is not yet an actual
experiment, because there are still external variables that
influence the formation of the independent variable, and
are not solely influenced by the independent variable. This
research design did not include a control group or variables,
and the sample was not randomly selected. This approach
was chosen because it aligns with our research goal of
determining whether plyometric training impacts physical
fitness.

For this study, a pre-test & post-test control group was
used, with measurements before and after the intervention.
The purpose of this design is to determine how effective a
treatment or intervention is by comparing the conditions of
the research subjects before and after it. This design has no
control group for comparison; only one group is treated.
Therefore, measurements are taken twice: first before the
intervention to determine the initial conditions (pre-test),
and second after the intervention to evaluate changes.

This study used a sample of 80 people. This study was
carried out in two cities and countries, namely Tasikmalaya
City, Indonesia, and Chirchik City, Uzbekistan.
Participants who joined this research activity were
members of a beginner tennis club who had an average
experience of joining the tennis club for 2 months. The
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sampling technique used in this study was saturated
sampling, which is included in non-probability sampling.

3.2. Procedures

Participants in this study were between 8 and 14 years
old, eager to participate in the 8-week training program,
and, on average, had no more than six months of
professional training experience. This study received
approval from the Research Ethics Committee in
Indonesia under letter number
B-298/UN40.D/PT.01.02/2025 and letter  number
45/REC-CSPU/UZB/2025 in Uzbekistan. Four
researchers, including a qualified coach, a student
research assistant, and a sports lecturer, formed the
research team in Indonesia. Two researchers, a national
coach, an international research coordinator, and a sports
lecturer supervisor formed the research team in Chirchik,
Uzbekistan. The second group completed identical
activities at the intervention and posttesting. The study
sites included data collection in three phases: baseline
testing, training intervention, and posttesting.

a. Pretest: In the first week, all participants took the
Illinois Agility Run Test to gauge their starting
agility. A typical 10-meter track length and four

Table 1.

cones serving as impediments for direction changes
were used for the test.

b. Training Intervention: For eight weeks, three
sessions a week of a particular agility and footwork
training program were administered to the
experimental group. To be aligned, coaches from
both nations collaborated to construct the program.
Regular training continued for the control group.

Cc. Posttest: The Illinois Agility Run Test was
administered once more after eight weeks to gauge
agility gains. Data from the pretest and posttest will
be compared to ascertain the program's efficacy. This
project is anticipated to serve as a model for
inclusive and long-lasting international sports
research collaboration, as well as aid in the
development of evidence-based tennis training
techniques.

3.3. Plyometric Training Model Program

The goal of a plyometric training program is to improve
explosive strength and speed through a series of jumping
exercises. To generate maximal force in a little amount of
time, these workouts use a cyclical movement of muscle
stretching and shortening. A plyometric training regimen
consists of the following steps:

Plyometric Training Model Program

Week

Activity

Vol/Intensity

Leg exercises
Squat Jumps:

When you stand, your feet should be a little broader than your hips. To squat, lower your body. Jump
with force, contract your abs, and push up through your legs. As you jump, raise your arms. Lower your

body after landing to return to a squat stance.
Reverse lunge knee-ups:

Start by putting your left foot forward in a lunge. Stretch your left arm behind you while placing your
right hand beside your front foot. Leap with force to raise your right leg as high as possible while

1,2 Jowering your right arm back and forth and raising your left arm. Return to the starting lunge stance after 3 Sets, 20 repetitions
landing. Keep going for 30 seconds. Do the other side after that.

Burpees:
From standing, bend your legs into a squat position.

Place your hands on the floor as you jump back into plank position, keeping your spine straight.

Lower your chest to the floor for one push-up.

Jump your feet forward to the outside of your hands into a squat position.

Jump explosively and raise your arms overhead.

Clapping push-ups:
Start in a plank position.

Push-ups should be done regularly by lowering your body to the floor.

When you press, push hard enough to lift your arms and body as high as possible off the ground.

Clap your hands together.
Return to the starting position.
Box jumps:

From standing, crouch to jump onto the box with both feet.

Raise your arms as you jump to gain momentum.

3 sets, 20 repetitions

6 sets, 10 repetitions
for each session with
a break of 10
seconds

Jump up and back of the box, landing softly with knees bent.
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Table 1 continued

Stairway hops:
Start at the bottom of the stairs.
Climb the stairs on your right foot.
4 Walk back. o 3 sets, 20 repetitions
Then, do the opposite side.
Tuck jumps:
Stand with your knees slightly bent and your feet shoulder-width apart.
Bend your knees and jump as high as possible, bringing your knees toward your chest.

Lateral bounds:

Start in a squat position, balancing on your right foot.
Jump as high as possible to the left explosively.

Land with your left foot in a squat position.

Jump as high as possible to the right explosively. 6 sets, 10 repetitions
5 . . . for each side, with a
Lan kin th rtin ition. !
and back in the starting positio 10-second rest
Squat thruster:
Lift your hands off the floor and place them in front of your chest, in a prayer stance, or leap your feet
forward into a broad squat from a high plank position. Keep your shoulders down, chest out, and back
straight when performing a low squat. Hold your hands on the floor and hop your feet back into a high
plank position after a brief pause. Do it as fast as you can.
Plyo lateral lunge:
As you stand, place your arms at your sides and your feet close together. As you step to the right with
your right foot, brace your core, push your hips back, and bend your right knee while maintaining a
straight left leg to enter a low lunge. Holding your arms straight in front of you or in a prayer stance may 3 sets for each side,
assist you in staying balanced while in a low position. Push off the right foot, hop the right foot into 12 repetitions for
position, and concurrently send the left foot out in a single, smooth motion. Step into a left-side low each set
6 o y . L
lunge. Consider it a hop-infused sidestep. Proceed to the opposite side. 3 sets for each leg, 10
Reverse lunge with knee-up: repetitions for each
Step your right foot back into a low reverse lunge while keeping your feet hip-width apart. Engage your set
glutes and stabilize your core as you shift all your weight to your left leg. At the same time, spring off
your left leg and bring your right leg forward, bringing your right knee to your chest. Step back into a low
lunge right away to repeat after landing gently on your left foot.
Box drill:
Hop around the box to get your feet ready. To begin, balance on your right leg while bending your knee
slightly. To improve your balance, keep your arms at your sides. Leap to your right and only land on your 3 sets for each side,
right foot. Leap to the left, forward, and back while maintaining your footing. Switch legs and go 15 repetitions in
oppositely. Concentrate on quick, little leaps. Doing the practice with both feet and concentrating on each set
7 speed as you jump in formation will simplify it. Three sets for each
Frog squat jump: hand, 15 repetitions
Place your feet shoulder-width apart and stand with your toes slightly pointed out. Drop into a deep squat in each set
with your hands on the ground. Now, jump like a frog and burst. Stressing the vertical height of each
jump, land gently on the balls of your feet and repeat rapidly.
Long jump:
For this explosive lower body move, stand with your feet hip-width apart and squat into a squat position
with your arms behind you.
Simultaneously push your feet forward while swinging your arms forward to help, and land on the balls
of your feet with both knees bent. Three sets, 20
8 If space allows, turn around and immediately jump back to the starting position or continue jumping  repetitions in each
forward without resting between jumps. set

Burpee with tuck jump:

As you stand at the end of the burpee, instead of doing an average jump, jump and raise both knees as
high as possible, tucking them into your chest. Land softly on the balls of your feet and go straight into
your next burpee.
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Table 1 continued

Lateral triple jump:

Stand on your right foot, bend your knees slightly, brace your core, and jump to the right as far as
possible, landing on your right foot. Immediately jump forward to land on your left foot.

Focus on extending both legs as long as possible in the air (imagine a ballet dancer jumping). Finish by
extending your right leg, jumping forward with your right foot, and then quickly bringing your feet
together mid-jump to land lightly on both feet.

Repeat on the other side by jumping to the left with your left foot and jumping forward with your right
foot, then jumping with your left foot and landing on both feet.

Alternating lunge jump:

Begin a low lunge by stepping forward with your right foot and allowing both knees to bend. Keep your
core strong and your right knee over your right ankle.

Shift your weight to your right foot and jump up, changing your lunge position so you land with your left
foot forward and right foot back.

Immediately drop yourself into a low lunge on the left, shift your weight to the left foot, and jump up,
shifting your stance in the air to return to the starting position. Aim for height, not speed. This one is
about generating vertical power and landing as light as possible.

3 sets for each side
with a 15-second
break for each side

10

Judo roll with jump:

You are loose in the ball with your left ankle crossed over your right. Tuck your knees up to your chest
while lying face down on the floor. Roll off the floor with your left foot on the floor and roll into a sitting
position using your stomach, not your hands. Get to your feet, leap with your left foot, and strengthen
your core. Right away, go back to sitting and roll down with your back slightly arched and your knees
drawn against your chest. Proceed to repeat the step. Ensure the movement is as smooth as possible to
avoid a lag between rolling and jumping. Proceed to the opposite side. Make things simpler: Before
jumping, use your hands to help push yourself off the roll and regain equilibrium. Instead of jumping
with just one foot, use both.

Kneeling jump squat:

Start this exercise by kneeling on the floor with your knees slightly wider than your hips. To create
sufficient momentum, leap into a squat position, land on both feet, pull your arms back, and then swing
them hard forward. Consider generating power for this action by engaging your glutes and core. Step
your right foot back down to your right knee to get back to the beginning position. The left leg should
then be returned and down to the left knee. Make it simpler: You should practice this pose using towels or
yoga mats.

3 sets for each side
with a 15-second
break for each side

11

Single-leg deadlift into jump:

Bend knees slightly; stand on your left leg. The right leg will automatically rise behind you as you bend
forward at the hips, much like a drinking bird. Continue until your right leg and chest are parallel to the
floor, similar to the yoga pose known as Warrior I11. In a single motion, raise your chest, swing your arms
forward, and push off the floor with your left foot to raise your right knee to your chest. Please keep the
right foot off the ground while gently landing on the left foot and slowly lowering it back to a bent
posture. Make it easier: Before bending over, tap your right toe on the ground to regain your balance after
landing. You can also place your fingertips on the floor to help balance when your legs are behind you.

Pistol squat:

Place your right foot off the ground and out in front of you while standing on your left foot with your left
knee slightly bent. Lower yourself carefully into a single-leg squat (also known as a pistol squat) after
shifting your weight to your left leg, bracing your core, and sending your hips back. To improve your
balance, put your arms out in front of you. Let your butt hit the floor after a brief moment of holding at
the bottom of the squat. Rock your back like you would a judo roll right away. Roll forward once more.
Get up and use your left foot to jump as high as possible. Repeat after a gentle landing on the left foot.

3 sets for each hand,
15 repetitions in
each set

12

Horizontal jump to tuck jump:
Stand with your feet together. Bend your knees slightly and jump as far to the right as possible.

When landing, immediately do a tuck jump. Now jump as far to the left as possible and, after landing,
jump quickly. Continue alternating sides.

Snowboard Hops
Skaters Hops

3 sets for each hand,
15 repetitions in
each set
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The training was conducted for eight weeks, three times
a week, and lasted between sixty and seventy-five minutes
each session, as the above table illustrates. Every two
weeks, depending on the participant's capacity, the
amount or intensity of each session was increased. In
collaboration with the research team, a primary trainer
oversaw each training session. The trainer's duties
included making sure the movement skills were
performed safely and accurately and offering direct
correction when needed. Both the research assistant and
the trainer completed an observation sheet to guarantee
the quality of implementation. The following are included
on the observation sheet: a) participant attendance; b)
technical quality (good, middling, or poor); «c)
participation level; d) physical response (weakness, minor
injuries, and excitement); and difficulties. By using
written instructions and demonstration videos that were
agreed upon by all parties, uniformity of implementation
was preserved in both nations; e) extra information (such
as field barriers or exercise adaptations). This document
was gathered at the conclusion of every week and
examined as part of the intervention program's quality
control. To coordinate training progress and overcome
technical challenges, both teams kept in touch once a
week. Mutually agreed-upon written instructions and
demonstration videos were used to ensure uniformity of
implementation in both nations.

Every movement was executed slowly and gradually
during the study's plyometric training implementation,
particularly in the program's early stages. Given that the
participants were inexperienced athletes who were not yet
used to the intensity and intricate methods of plyometric
training, this process is crucial. The gradual method seeks
to guarantee technique precision, maintain bodily stability,
and avoid damage. Every training session started with the
trainer providing a technical explanation, followed by a
hands-on demonstration of the proper movement. Athletes
were instructed to focus on their breathing patterns, the
starting position, the jump moment, and the landing.
Following that, participants moved slowly while being
closely watched by the research assistant and trainer.

In addition to emphasizing the end result (speed or
number of leaps), this method also emphasizes the quality
of the movement, particularly during the landing phase,
which is crucial for avoiding tennis injuries. Thus, the
"technical accuracy" indicator is one of the primary things
that the coach and researcher look for in every session,
according to the observation sheet. Additionally, weeks 1
and 5 of each cycle are designated as adaptation weeks,
during which more time is devoted to technical training
and habituation while the intensity is kept low.
Participants gradually increase the intricacy and intensity
as they become accustomed to it.

This methodical technique is also customized for each
person. A participant may receive a movement
modification or extra training time outside of the main
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session if they demonstrate difficulties with a particular
movement. With this approach, the study highlights that
the effectiveness of the training program is not solely
determined by the final test results, but also by the proper
movement learning process, which is a crucial starting
point for beginner athletes' long-term skill development.

3.4. Research Instrument

This researcher used the Illinois Agility Run Test [38]
and participant observation. The following daily notes
included a table of criteria and assessments of agility
movement skills. The Illinois agility test is a popular test
that aims to determine the agility of male and female tennis
athletes in Tasikmalaya City, Indonesia and Chirchik,
Uzbekistan.

Table 2. Rating Illinois Test

Power Maintenance

Classification Male Famale
Excellent <15.9 Sec <17.5 Sec
Good 15.9-17.6 Sec 17.5-18.6 Sec
Average 16.8-17.6 Sec 18.7-22.4 Sec
Below Average 17.7 - 18.8 Sec 22.5-23.4 Sec
Poor >18.8 Sec >23.4 Sec
4. Result

4.1. Data Descriptions

From the results of the pre-test and post-test data that
will be carried out, it is to measure the extent of the
athlete's agility abilities. Table 3 is the pre-test and
post-test data obtained from the results of an agility test
using the Illinois test.

Based on Table 3, the pre-test data obtained in the
experimental sample group of 80 beginner athletes were:
the average value of the agility test in Indonesia was
49.8557 with a standard deviation of 0.4934. In the control
group, the average value was 47.0904 with a standard
deviation of 0.7803. Meanwhile, the average value of the
Agility Ability Test in Uzbekistan was 49.3304, with a
standard deviation of 0.9075. Meanwhile, for the control
group, the average score was 47.3891, with a standard
deviation of 0.4726. For the post-test data, the average
value of the agility test in Indonesia was 51.7993, with a
standard deviation of 0.2013. In the control group, the
average score was 49.6837, with a standard deviation of
0.4138. Meanwhile, the average Agility Ability Test score
in Uzbekistan was 52.8894, with a standard deviation of
0.1035. The control group had an average score of 50.1908,
with a standard deviation of 0.2048.
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Table 3. Data Description

Pre-test Post-test
Group
Statistic Std. Error Statistic Std. Error
Mean 49.8557 .27530 51.7993 .17802
i f Lower Bound 49.0179 51.3781
Group Aglllty-Test in 95% Confidence Interval for Mean
Indonesia Upper Bound 50.6935 52.2205
Std. Deviation 4934 .2013
Mean 47.0904 30742 49.6837 .26401
Lower Bound 45.8045 49.0626
Group Control 95% Confidence Interval for Mean
Upper Bound 48.3762 50.3047
Std. Deviation .7803 4138
Mean 49.3304 .26283 52.8894 .15004
AT AT Lower Bound 49.3190 52.3720
Group Aglhkt)ylf.\b”'ty 95% Confidence Interval for Mean
Test In Uzbekistan Upper Bound 50.7428 53.4067
Std. Deviation .3065 .1035
Mean 47.3891 .26283 50.1908 .23061
Lower Bound 46.0047 49,7883
Group Control 95% Confidence Interval for Mean
Upper Bound 48.7735 50.5932
Std. Deviation 4726 .2048

4.2. Normality Test Data

To verify data normality, the collected data will be tested
using the Shapiro-Wilk test. The next step in the testing
process is determined by the normality test. If the data is
normal, proceed with parametric testing; otherwise,
proceed with non-parametric testing. The statistical tests
were performed using SPSS 20 for Windows. Table 4
displays the data for the normality test.

Table 4. Normality Test

Shapiro-Wilk Pre-test  Post-test
Statistic df Sig. Sig.
Agility Test in Indonesia 0,341 40 0,068 0,185
Control Group 0,279 40 0,058 0,124
Agility Abil?ty Test In 0372 40 0,108 0,222
Uzbekistan
Control Group 0,286 40 0,200 0,282

The data in Table 4 shows the results of the
Shapiro-Wilk test using Asymp.Sig (2-Tailed). The
pre-test score on the Agility Test for the experimental
group in Indonesia was 0.068, and the post-test was 0.185.
The pre-test score in the control group was 0.058, and the
post-test was 0.124. Meanwhile, the pre-test score on the
Agility Test in Uzbekistan was 0.108, and the post-test
was 0.222. The pre-test score in the control group was
0.200, and the post-test was 0.282. Because the

Asymp.Sig value of the data exceeds 0.05, it can be
concluded that the data is normally distributed, thus
allowing further analysis with a homogeneity test to test
the equality of variance between data groups.

4.3. Homogeneity Test

The results of the homogeneity of variance test using
Levene's Test for the agility variable are as shown in Table
5.

According to Table 5, the results of the homogeneity test
for the group of athletes in Indonesia, using Levene's
statistics, indicate a significance value of 0.218, which is
greater than 0.05; therefore, it can be concluded that the
data variability in both the experimental and control groups
is considered homogeneous. This means that the variability
of values in both groups is relatively balanced, and there is
no significant difference in data variability between the
two groups. Meanwhile, the results of the homogeneity test
on the group of athletes in Uzbekistan can be seen in Table
6.

According to Table 6, the results of the homogeneity test
for the group of athletes in Uzbekistan, using Levene's
statistics, indicate a significance value of 0.344, which is
greater than 0.05; therefore, it can be concluded that the
data variability in both the experimental and control groups
is classified as homogeneous. This means that the
variability values in both groups are relatively balanced,
and there is no significant difference in data variability
between the two groups.
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Table 5. Homogeneity Test of Group Variance in Indonesia

Levene Statistic dfl df2 Sig.
Based on Mean 1.149 1 39 .218
Agility Test in Based on Median 1.038 1 39 .218
Indonesia Based on Median and with adjusted df 1.038 1 32.025 .206
Based on trimmed mean 1.038 1 39 .218
Table 6. Homogeneity of Group Variance Test in Uzbekistan
Levene Statistic dfl df2 Sig.
Based on Mean 1.251 1 39 .344
Agility Test in Based on Median 1.167 1 39 .344
Uzbekistan Based on Median and with adjusted df 1.167 1 30.541 311
Based on trimmed mean 1.167 1 39 344
Table 7. Paired Sample T-test Group Test in Indonesia
Paired Differences
Sig.
95% Confidence Interval of the Difference t
Mean S_td.. Std. Error (- tailed)
Deviation Mean Lower Upper
it Pre-test 4,182 54,986 86,091
.Agl'"dty Test 16,950  4,8426 2621 39 0,000
InIndonesia  pogt-test 2,503 65,074 95,730
Pre-test 6,753 47,027 70,673
%’”tm' 17,503 6,8902 239 39 0,000
roup Post-test 4,381 59,820 77,420

4.4. Results of Hypothesis Testing Using T-Test

4.4.1. Hypothesis Test 1

After carrying out the normality test, the paired sample
t-test will be continued, and a test will be used to compare
the difference between two means of two paired samples
with the assumption that the data is usually distributed.
Paired samples come from the same subject for each
variable taken in different situations and circumstances.
The data from the paired sample T-test group test in
Indonesia can be seen in Table 7.

Based on Table 7, the sig value is 0.000, so (2-tailed)
<0.05, indicating an influence between the pre-test and
post-test. Thus, there is a significant influence on the
treatment given previously to the group of novice athletes
in Indonesia in both the experimental and control groups.
Meanwhile, the results of the paired sample T-test group
in Uzbekistan can be seen in Table 8.

Based on Table 8, the sig value is 0.000, so (2-tailed) <
0.05, indicating an influence between the pre-test and

post-test. Therefore, there is a significant influence on the
treatment given previously to the group of beginner
athletes in Uzbekistan in both the experimental and
control groups.

4.4.2. Hypothesis Test 2

It was found that plyometric training affected agility.
Therefore, the next step was to use a post-test to answer
the question, "How much effect does plyometric training
have on agility?" Cohen's d test in the t-test was
conducted to measure the effect size of the difference
found, not just whether the difference was statistically
significant. The table of Cohen's d test results is as shown
in Table 9

Based on Table 9, the Cohen's d test shows that the
effect size of plyometric training for the Indonesian
sample group is 1.84, indicating a very large effect size.
Meanwhile, the effect size for the Uzbekistan sample
group is 3.52, indicating an extremely large effect size.
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Table 8. Paired Sample T-test Group Test in Uzbekistan

Paired Differences

Sig.
95% Confidence Interval of the Difference t df
Mean Std Std. Error ° (2_ ta||ed)
Deviation Mean Lower Upper
Agility Pre-test 3,096 59,083 78,472
Ability Test 15,937 3,4023 2,835 39 0,000
In Uzbekistan Post-test 2,773 65,203 98,510
Pre-test 5,801 59,061 79,554
CGO”"O' 16830 50238 2660 39 0,000
roup Post-test 4514 66,812 89,522
Table 9. Cohen's d Test Results
Group Pre Mean Post Mean Difference SDpooled Cohen’s d Effect Size
Indonesia 49.86 51.80 1.94 1.06 1.84 Very Large
Uzbekistan 49.33 52.89 3.56 1.01 3.52 Extremely Large

5. Discussion

Implementing the plyometric learning paradigm can
significantly improve children's physical capacity, motor
skills, and general well-being. Explosive movements, or
plyometric exercises, have improved neuromuscular
adaptations, which are essential for beginner athletes to
function at their best. Research shows that children
between 8 and 14 years old can benefit from this training
to improve muscle strength and motor performance skills
[39]. Research shows that plyometric training helps
improve physical performance, such as strength and
explosive power—two things necessary for many sports.
Additionally, it is essential to remember the psychological
benefits of plyometric training. It is widely recognized
that children's psychological resilience and good
emotional development are essential to their overall
training experience [40]. A well-designed plyometrics
program can help this by creating a more supportive
climate for physical exercise and teamwork [41]. In
addition, plyometric training can help children develop
better training habits and encourage lifelong physical
activity by incorporating it into the training curriculum of
every sports club [42]. Plyometric training can boost
important skills like balance, agility, and coordination that
beginner athletes need, showing how effective these
programs are [43], [44], [45].

Studies have shown that children who perform
plyometric exercises, such as squat jumps, box jumps, and
lateral jumps, perform better in sports, which contributes
to better academic results and physical education
achievement at school [46]. Plyometric training can also
help overcome the difficulties experienced by sports clubs
in promoting children's physical fitness, especially given
the increasing prevalence of sedentary lifestyles [47]. This
is because they can be integrated into physical education
programs in schools and sports clubs in a comprehensive
manner. In short, this plyometric training model approach

is able to promote children's cognitive and psychological
growth and improve their physical skills. Coaches and
teachers can support children's holistic development and
better equip them to face the difficulties in sports and life
by creating an atmosphere that values physicality through
organized plyometric training.

But there are other facts that researchers need to clarify
in this discussion. Naturally, comparing the research
results from the two countries above reveals that the data
collected from inexperienced athletes in Indonesia and
Uzbekistan differ significantly. This disparity is due to the
fact that it is impacted by the national sports education
system, climate, and cultural background. In Indonesia,
coaches modify programs according to local conditions
and the lack of facilities, resulting in a flexible and
adaptive training strategy. Training typically takes place
on public grounds or in local clubs, with an emphasis on
fundamental games and skills. On the other hand,
Uzbekistan has a highly regimented and controlled
training culture. In particular, the Soviet era, which
emphasized the need for rigorous and organized physical
training from a young age, has contributed to this nation's
great sports heritage. Beginner athletes frequently
participate in a demanding daily training regimen at
specialized facilities that use a defined methodology.

Although it takes different forms and varies in intensity,
parental support is crucial to the development of beginner
athletes in both nations. Support from parents for kids
participating in sports like tennis still varies in Indonesia.
Many parents in large cities provide financial support for
their kids' training and contests, but in rural regions, this
assistance is typically limited because of financial
constraints and a lack of awareness about the prospects for
careers in sports. Parental social support, on the other
hand, is typically more structured in Uzbekistan. Many
parents actively encourage their kids to pursue athletics
from a young age because they view sports as a means of
achieving social and professional mobility. Additionally,
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the nation has a system of government assistance for
beginner athletes that encourages parents to take their
kids' needs more seriously. This system includes sports
scholarships and training subsidies.

Additionally, there are significant variations in the
quality and accessibility of sporting facilities. The
majority of training facilities in Indonesia are still quite
small, particularly in the areas, despite the existence of
numerous international tennis training institutes. Many
tennis clubs continue to operate with subpar courts and
equipment. These restrictions may hinder beginner
athletes' ability to develop technically and physically. As
a result of the Soviet sports system, Uzbekistan, despite
its small size, boasts some excellent sports facilities.
Sports training facilities with state-of-the-art amenities are
being actively constructed by the Uzbek government.
When children between the ages of 8 and 14 exhibit
promise, they are frequently sent to specialized sports
schools that offer rigorous instruction and a positive
sporting atmosphere.

Beginner athletes from Indonesia and Uzbekistan
exhibit quite different physical and mental traits.
Indonesian children typically have high motor skills at an
early age, but because they do not receive rigorous
physical training, they frequently lack strength and
endurance. Furthermore, many Indonesian kids continue
to focus on their official schooling while participating in
sports on the side. Beginner athletes in Uzbekistan
between the ages of 8 and 14 frequently exhibit a higher
degree of physical preparedness. This results from
rigorous training regimens and a more orderly way of
living. Due to the rigorous coaching and selection
processes of sports schools, young Uzbek athletes are also
more likely to make athletics their primary focus from an
early age. Psychologically, Uzbek children exhibit high
levels of discipline, perseverance, and fighting spirit in
training, whereas Indonesian children are more expressive
and socially adaptive. This is a reflection of Uzbekistan's
more rigorous and results-driven coaching approach.

Therefore, the structure of training culture, parental
social support, the completeness of facilities, and the
physical and mental attributes of athletes are the main
areas where Indonesia and Uzbekistan differ in their
approaches to coaching young tennis players. While
preserving indigenous characteristics that enhance kids'
character and athletic adaptability, Indonesia must adopt
several Uzbek strategies to increase its competitiveness
internationally, particularly in the areas of structured
early-age coaching and facility assistance.

6. Conclusions

Based on the research results, it can be concluded that
the plyometric training model has a significant impact on
increasing children's agility and has a considerable
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percentage influence on the progress of the children's
physical condition components. This is because
plyometrics provides a comprehensive learning experience
regarding the needs of children's physical conditions when
they are committed to sports achievements. Therefore, this
training model needs to be adjusted from an early age
according to the child's abilities to grow and develop
optimally.
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