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Abstract

The purpose of this study was to see the effect of plyometric box drill innovation
on youth players at a leg power in soccer. This study used a quantitative
approach, the type of research was experimental research, the research design
used a hon-rondomized group pretest-posttest, the sample numbered 65 players,
while the leg power data was collected using a digital jump meter test instrument.
The data gathered from participants were analyzed using SPSS software version
24, applying paired sample t-tests and independent sample t-tests with a
significance level of 0.05. The results indicated that the two-tailed significance
value was 0.000, which is below 0.05. This outcome suggests that the plyometric
box drill innovation for youth soccer players had a statistically significant effect.
The conclusion of this study states that the innovative plyometric box drill
developed for youth soccer players at soccer schools in Tuban can increase leg
power. This study showed that the plyometric box drill significantly improved the
leg strength of young soccer players, which can be applied as an innovative
training method in local soccer schools. The findings provide a basis for
developing plyometric-based training programs that are more effective in
preparing young players for the physical challenges in football.
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INTRODUCTION

Observations at a youth soccer school showed that while some
players were able to produce powerful and accurate kicks, others still
struggled with the power and accuracy of their kicks. This highlights the
importance of more focused training to improve players' long-distance
kicking ability, given the need to cover most of the length of the soccer
field in games. Observations made at the youth soccer school showed

that, while some players were able to produce powerful and accurate
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kicks, others demonstrated less powerful and less precise kicks. Analysis
of the average long kick distance of the youth players showed that the
majority of their kicks did not exceed 50 meters. This fact raises concerns,
given the dimensions of a soccer pitch, which is between 90 to 120 meters
long and between 45 to 90 meters wide. Therefore, in the context of the
game of soccer, it is essential to have a long-distance kicking ability that is
able to cover at least 2/3 of the length of the field, even more, if possible.

Kicking the ball to a soccer player according to Sanchez et al.
(2020), players who are able to kick the ball with good power and accuracy
have a significant advantage in fast attack and defense situations. The
skill differences in long-distance kicking, as observed in youth soccer
schools, can be attributed to factors such as muscle strength and poorly
developed kicking techniques. Ability in soccer players, according to
Bahtra et al. (2020), emphasizes that differences in technical ability
between young players usually stem from uneven training or poorly
directed techniques. Kicking accuracy in soccer players, according to
Cadenas-Sanchez et al. (2020), highlighted the importance of leg strength
development and accuracy in long kicks. Their research shows that
developing leg muscle strength and practicing the correct technique can
increase the kicking distance as well as the level of accuracy, which is
crucial in matches.

Soccer players at the youthshowed a disparity in their ability in
terms of long-distance kicking, which manifested itself in both training and
matches. These observations revealed variations, where some players
were able to produce powerful and accurate kicks, while others exhibited
less powerful and less precise kicks. The following is an observation of the
long kick distance of soccer school youth players, 30m - 35m distance as
much as 38% or 15 players, 36m - 40m distance as much as 28% or 11
players, 41m - 45m distance as much as 20% or 8 players, 46m - 50m
distance as much as 12% or 5 players. This fact raises concerns, given
the dimensions of the soccer field which has a length between 90 to 120

metres and a width between 45 to 90 metres. Therefore, in the context of
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soccer games, it is essential to have the ability to kick long distances that
are able to reach at least 2/3 of the length of the field even more. The
challenge in developing youth football players lies in their inability to fully
optimise their potential in long-distance kicking, a skill that is crucial in
football. Research shows that certain training methods can significantly
improve long-distance kicking ability. For example, barrier hop training has
been shown to be effective in increasing the power of gastric kicks in
young players (Ramdani & Nurudin, 2022). This ability plays a vital role in
various aspects of the game, such as keeping the ball out of danger
zones, thwarting opposition attacks, scoring goals, and providing long-
range passes to teammates. Despite their importance, many young
players struggle to master these skills, mainly due to the lack of training
methods targeted to meet their unique physical and technical needs. This
gap underscores the importance of innovative approaches in the training
and development of youth football players.

Technology-based approaches, such as data analysis and the use
of advanced tools, have been implemented to improve the quality of
training and accelerate the development of young players (Agustin &
Muhtarom, 2024). In addition, the application of a game experience-based
training model (Game Experience Learning) can improve the quality of
skills and character of young football players (Makhlouf et al., 2018). The
urgency of this study lies in its potential to revolutionize training
methodologies by introducing scientifically designed programs tailored to
the characteristics of young players. Such methods can not only improve
the technical execution of skills such as long-distance kicking, but also
enhance overall performance in matches. In addition, a well-structured
training programme can minimize the risk of injury by taking into account
the physiological and biomechanical limitations of young athletes.
According to a study by Makaruk et al. (2024), a training programme that
combines technical training with strength training and plyometrics can
significantly improve kicking performance and reduce the risk of injury. In

addition, a study by Markovic and Mikulic (2010) emphasizes the role of
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neuromuscular coordination in enhancing explosive movements, which are
crucial for effective long-distance kicking. Thus, developing innovative and
evidence-based training methods has great significance for improving the
quality of training, optimising the potential of youth football players, and
shaping future achievements in this sport.

The importance of developing training methods tailored to the
physical and technical needs of young soccer players has been supported
by various studies. For example, Hammami et al. (2016) in their study
explained that plyometric exercises, including plyometric box drills, are
highly effective for improving various soccer performance metrics, such as
muscular strength, explosive power, and movement speed. In addition, the
study by Ramirez-Campillo et al. (2023) emphasizes that carefully
designed plyometric training for young players can not only increase
physical strength but also serve as a method of injury prevention by
improving coordination and body control when performing explosive
movements. Stojanovic¢ et al. (2017) also showed that plyometric training
can improve neuromuscular control, which plays an important role in
reducing the risk of injury in young players while improving technical
abilities such as accurate and powerful long-distance kicks. Therefore,
plyometric training based on a scientific approach is essential to achieve
the dual goals of improving on-field performance and minimizing injury risk

for young players.

METHOD

Study design.

This study utilized a pseudo-experimental design because the
researcher could not fully control some of the independent variables that
could affect the results, such as the resting time and daily food intake of
each participant. To overcome these limitations, this study relied on
observation of the effects of plyometric box drill training while considering
these uncontrollable variables. Although participants were not given any

direct intervention regarding resting time and diet, they were given
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standardized instructions regarding resting time before each training
session. They were asked to maintain their usual daily diet. In addition,
participants were randomly selected to reduce bias, ensuring that the
experimental and control groups had similar characteristics before the
treatment was administered. Thus, although some external factors could
not be fully controlled, this approach aimed to minimize their influence on
the results of the study, allowing for a more objective evaluation of the
effect of plyometric training on the leg strength of youth football players.

Table 1. Research design

Treatment Plyometric Box Jump
Box 10 inc
30 Tuches in 30 Seconds
16 Weex

Pretest Leg Power (Jump MD) Posttest Leg Power (Jump MD)

*MD: Meter Digital

This study uses an experimental design that assesses the effect of
plyometric training (box jump) on increasing leg power. Measurements
through pretest and posttest will provide an overview of whether the
treatment given can produce positive changes in the explosive power of
the participants' leg muscles.

Research Subjects

The main trial was conducted on players of Yong Boys, Semen
Gresik Tuban, Putra Satria, Brawijaya Muda, consisting total subjects of
65 players, The criteria for selecting research subjects are as follows: 1)
male gender, 2) aged between 10 and 15 years, 3) in good physical and
mental health, and 4) committed to participating in all stages of the
research until it is completed. In this main trial, the implementation of
activities was guided by coaches who had previously been briefed through
a Group Discussion Forum about the plyometric box drill innovation that
had been developed.

Research Prosedure
The 16 weeks intervention program can be explained in Table 2,
which explains the description of the treatment that will include week, day

training intensity, description, set field, and rest.
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Table 2. Treatmen plyometric box drill

Week Day Training  intensity Description  Set Fild Rest
16 Monday, Plyometric Hight Duration 30 3 Set Sand 60
Wednesday, Box Drill, section 30 sec/Set
Friday 10 Inc touches

The training procedure arranged in the table shows a structured
plyometric training program to improve the physical abilities of young
soccer players. Training was conducted for 16 weeks at high intensity,
carried out three times a week on Mondays, Wednesdays, and Fridays.
Each session involved a Plyometric Box Drill with a duration of 30 seconds
per set, where each set included 30 touches. The exercise was performed
in three sets per session on sand, which provides additional resistance
compared to hard surfaces. The use of sand as a training medium is
designed to increase stabilizer muscle activation and strengthen leg
muscles while reducing the risk of injury due to its soft and flexible nature.

This plyometric workout is designed to develop explosive strength
and muscular endurance with a 60-second rest period between sets,
which provides enough time for recovery without reducing the intensity of
the workout. The main focus of this procedure is to train the muscles'
ability to produce maximum power in a short period, which is particularly
relevant for activities such as sprinting, jumping, or other explosive
movements in soccer. With its consistent training duration and unique
training terrain, this procedure provides a comprehensive approach to

improve the physical performance of young soccer players significantly.

Instruments & measurement

The instruments in this study were utilized on two occasions: once
during the pretest and again during the posttest, with the Jump MD used
to assess leg power. The jump height results were then converted into the
power formula. (Wismanadi et al., 2020).
b= mxgxh

t

P = power (in watts), m = mass (in kilograms), g = acceleration due to

gravity (9.8 m/s?), h = height of the jump (in meters), t = time (in seconds).
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(Haryono & Pribadi, 2013; McGinnis, 2013). The formula above is to enter

data taken through the leg muscle power test conducted by the sample.
Techniques analysis

The techniques employed for data analysis included descriptive
statistics, tests for data requirements (normality and homogeneity tests),
and inferential analysis (paired sample t-test). This study conducted the

data analysis using Microsoft Excel and SPSS 16.

RESULT

Players of soccer school Yong Boys conducted this research, soccer
school Semen Gresik Tuban, soccer school Putra Satria, and soccer
school Brawijaya Muda, with the number of players studied as many as 65
people. This research was conducted from 5 August 2024 to 5 October
2024. Then, the results of the research data description can be further
explained in tabular form as follows:

Table 3. Description of pretest and posttest results on leg power
youth player

Score Leg Power

Pretest Posttest Diference
Mean 23266 27642 4376
Standar Deviasi 5294.4 6640,4 1346
Maxsimum 25721 48510 22789
Minimum 15190 18130 2940

Based on the analysis of the data obtained, it can be concluded that
after the plyometric box drill intervention program, there was a significant
increase in the participants' leg strength. Before treatment, the data
showed a mean value of leg strength of 23.266 with a standard deviation
of 5.294.4, a maximum value of 25.721, and a minimum value of 15.190.
After treatment, the mean leg strength increased to 27,642.08, with a
standard deviation of 6,640.4, a maximum value of 48,510, and a
minimum value of 18,130. The mean increase of 4,376.08 indicates that
plyometric training significantly contributed to the increase in leg strength,
while the higher standard deviation after treatment indicates greater
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variation in individual responses to training. This suggests that although
the majority of participants experienced improvement, some individuals
may have experienced greater improvement than others, possibly due to
individual factors such as initial physical condition and level of adaptation

to the exercise.

Leg Power

28000
27000 —
26000 -
25000 =
24000 —
23000
22000
21000

Pre-test Post-test

Ml Seriesl

Figure 1. Histogram Deferance Pretest - Postes

In this study, a normality test was conducted to determine if the
obtained data followed a normal distribution, using the Kolmogorov-
Smirnov test. The decision criterion was based on an Asymp. A sig value
of 5.033, which is greater than 0.05, indicates that the data can be
considered normally distributed. The homogeneity test was performed
using Levene's Statistic to assess whether the sample variances from the
same population were consistent. The decision criterion here was an
Asymp. A sig value of 4.82, also greater than 0.05, suggests that the data
is homogeneous. To test the stated hypothesis, a mean difference

analysis was performed using the Paired t-test.

Table 4. Result implementation t-test data analysis

Variabel t df Sig. Mean Diference
Innovation Of Plyometric
Box Drill For Youth Soccer -33.817 64 .000 4376
Players

According to the table above, the t-test was conducted on the pretest
and posttest leg power values. The data analysis revealed a t-count value
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of -33.8175, while the t-table value was 2.179, with a significance level of
0.000, which is less than 0.05. This indicates a significant difference. Since
the t-count exceeds the t-table, this implies that the box drill training has
led to an improvement in leg power among the youth players.

DISCUSSION

The focus of this research is to see the effect of the innovation of
plyometric box drills on youth players at soccer schools in Tuban. The
results showed that there was an increase in training using innovative
plyometric box drills to increase leg power in youth players. Plyometric box
drills are beneficial for soccer players because they can increase strength,
explosive power, and overall performance (Konukman et al., 2022).
Plyometric box drills can increase jump height, sprint speed, and
endurance in adult male soccer players, as shown in a systematic review
and meta-analysis (van de Hoef et al., 2020). Recent innovations in
plyometric box drills have been developed to address long-distance
kicking in soccer. Research shows that plyometric exercises on different
surfaces, such as sand, lead to improvements in running, jumping,
balance, and kicking distance in soccer players (Bonavolonta et al., 2021;
Michailidis, 2015). Studies also highlight significant gains in speed, vertical
jump, agility, and kicking distance after plyometric training (Ramirez-
Campillo et al., 2019). A 16-week plyometric program has demonstrated
improved vertical jumping ability and agility in soccer players (Fischetti et
al., 2018). The plyometric box drill can be adjusted for intensity by
changing the height of the box, ensuring that exercises match the
developmental needs of youth players (Sundari & Sukadiyanto, 2019;
Susantia et al., 2021).

The plyometric box training method in youth soccer lies in developing
effective training methods to improve specific physical abilities required in
the game, such as explosive power, agility, and jumping power. This
research provides practical guidance in designing evidence-based training
programs that are appropriate for the stage of physical development of

young players, so that the results are more optimal and measurable. In
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addition, training with plyometric boxes also contributes to improved
stability and body control, which not only supports physical performance
but also reduces the risk of injury in young players. By focusing on game-
relevant skills, this research assists soccer coaches and academies in
developing young athletes holistically, encompassing performance, safety,
and readiness for competitive demands.

Plyometric exercises, like box drills, involve rapid muscle stretching
and contraction, helping to boost explosive power. This is essential in
soccer for activities like sprinting, jumping for headers, and swiftly
changing direction. The explosive movements in plyometrics directly
enhance the power required for these actions, allowing players to perform
at higher intensity levels during matches (Wang & Zhang, 2016).
Plyometric box drills and related exercises have been shown to improve
leg power and strength across various sports effectively. Studies have
demonstrated significant increases in leg power athletes using plyometric
standing jumps and box drills (Susianti, Irawan, & Aswan, 2019) and for
soccer players using box jump exercises (Sufahman, Dos Santos,
Rijaluddin, llahi, & Fachrezzy, 2023). These findings suggest that
plyometric box drills and related exercises can be valuable components of
training programs aimed at improving leg power and performance in
various athletic activities.

Plyometric jump training methods demonstrated significant
improvements in jumping performance, reactive strength index, and
acceleration performance among soccer players, given the challenges
associated with integrating resistance training into soccer (Liu, Wang, &
Xu, 2024). These programs typically start with 50-60 jumps per session,
progressing to 100-120 jumps by the end (Michailidis, 2014). Studies have
reported improvements in vertical jump height, agility, and knee extensor
strength following plyometric training (Vaczi et al.,, 2013; Zisis, 2013).
When incorporated into regular soccer practice, plyometric training leads
to greater performance gains compared to conventional soccer training
alone (Michailidis, 2015; Pratiwi et al.,, 2018). The benefits extend to
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various aspects of soccer performance, including Kkicking ability
(Michalilidis, 2015). Overall, the evidence suggests that plyometric training
is an effective method for enhancing motor performance in youth soccer
players and should be considered a valuable addition to their training
regimen.

Plyometric training has been shown to be very effective in increasing
the explosive power required in sports such as soccer. Hammami et al.
(2016) showed that plyometric exercises, including plyometric box drills,
can improve various aspects of soccer players' performance, such as
speed, agility, and kicking power. They highlighted the importance of
plyometric training in improving players' leg strength and sprinting ability,
which are indispensable in soccer. Sohnlein et al., (2014) also noted that
plyometric training tailored to young players not only increases muscle
explosiveness but can also reduce the risk of injury, which is important for
young developing players. Milanovic & Belcic (2024) revealed that
plyometric training can improve sprinting and vertical jumping ability, two
very important skills in soccer. They also emphasized that progressive
plyometric-based training helps players develop physical abilities that
support performance on the soccer field. In the context of a 16-week
intervention, this study provides a scientific basis for the design of
intensive and gradual training programs to achieve optimal physical
adaptation in young players.

Training methods tailored to the physical and technical needs of
youth soccer players are crucial for enhancing match performance and
minimizing injury risks. Plyometric exercises, including box drills, have
been shown to improve various soccer performance metrics, such as jump
height, leg strength, and acceleration. Research indicates that horizontal
plyometric training contributes to injury prevention and enhances
countermovement jump abilities, making it an essential component in
youth training (Yanci et al., 2016). Furthermore, plyometric training has led
to significant improvements in long jump ability and sprint speed in pre-

teen soccer players (Michailidis, 2015; Wang & Zhang, 2016).
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In addition to enhancing motor skills, plyometric training, including
customized exercises, has been shown to improve soccer performance.
Studies indicate that both squat jumps and plyometric box exercises are
effective for increasing lower limb strength, with plyometric box drills
offering benefits in strength, explosiveness, and overall performance
(Chang et al., 2019; Konukman et al., 2022). These exercises, whether
bilateral or unilateral, also significantly enhance muscular strength and
endurance, essential for youth soccer players (Ramirez-Campillo et al.,
2019). Overall, plyometric training can reduce the risk of injury while
improving lower limb strength.

Plyometric training (PT) has been shown to improve various
performance measures in soccer players significantly. Studies have
demonstrated that 8-week PT programs can enhance leg power, jump
height, and sprint performance in both male and female soccer players
(Chelly et al., 2010; Ozbar et al., 2014). PT typically involves exercises
utilizing the stretch-shortening cycle, such as hurdle and depth jumps
(Chelly et al., 2010). These exercises contribute to improvements in
vertical jump performance, acceleration, leg strength, muscular power, and
overall sport-specific skills (Pratiwi et al., 2018). PT has been found to be
particularly effective in developing explosive actions, which are crucial for
soccer performance (Zisis, 2013). The benefits of PT have been observed
across different age groups and skill levels, from amateur to professional
players (Chelly et al., 2010; Ozbar, Ates, & Agopyan, 2014). Incorporating
PT (Personal Training) into regular soccer training, even for short
durations, can lead to significant improvements in athletic performance
compared to standard in-season training alone (Chelly et al., 2010; Ozbar
et al., 2014).

Results of the analysis above that the plyometric box drill innovation
developed for youth players at the soccer school in Tuban can increase
leg power, this is because the box drill exercise developed is designed
based on the development and growth of adolescent children. In addition,

plyometrics is The most widely used and efficient approach for building
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power and is also highly effective in enhancing the neuromuscular
system's reactive ability. When a muscle is stretched, it generates elastic
strength. This is a physical process rather than a metabolic one. Box
Jumps are a great exercise for improving reactive or eccentric strength.

Although this study showed positive results regarding the
improvement of leg strength through plyometric box drill training, there are
some limitations that need to be noted. One of the main limitations is the
researcher's inability to fully control external variables such as rest time,
food intake, and daily habits of the participants, which could affect the final
results. Although participants were instructed to maintain a consistent diet
and rest periods, these factors could still contribute to the variability of the
observed results. In addition, the pseudo-experimental design used in this
study did not allow for the establishment of a completely randomized
control group, which could affect the internal validity of the results. The
influence of other variables such as individual motivation, previous
exercise experience, or participants' initial fitness level may also affect the
results but could not be controlled for in this study.

This study opens up opportunities for further research into the effect
of plyometric training on the physical performance of youth soccer players.
Future research may consider controlling external variables such as
nutritional intake and rest periods more strictly to explore their influence on
training outcomes. In addition, using a more rigorous randomized
experimental design with a more controlled control group will provide a
clearer picture of the specific effects of plyometric training. Further
research could also delve deeper into variations in individual responses to
plyometric training, taking into account factors such as age, initial fitness
level, and soccer experience. Furthermore, it could further investigate how
plyometric training can contribute to the improvement of other technical
skills in soccer, such as agility, speed, and endurance, and how it can be
applied in the context of long-term soccer training.

This study demonstrated favorable outcomes in enhancing leg

strength with plyometric box drill training; nonetheless, certain limitations
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warrant attention. A primary drawback is the researcher's lack of complete
control over external variables, like rest duration, dietary intake, and
participants' daily routines, which may influence the final outcomes.
Despite participants being directed to adhere to a uniform food and rest
intervals, these elements may nevertheless influence the variability of the
observed outcomes. The pseudo-experimental approach employed in this
work precluded the formation of a fully randomized control group,
potentially compromising the internal validity of the findings. The impact of
additional variables, such as individual motivation, prior exercise
experience, or participants' baseline fitness level, may also influence the
outcomes but could not be accounted for in this study.

This study presents avenues for more research into the impact of
plyometric training on the physical performance of youth soccer players.
Future studies may rigorously regulate external variables, like as food
intake and rest intervals, to examine their impact on training outcomes.
Moreover, employing a more stringent randomized trial design with a
better-controlled control group will elucidate the precise effects of
plyometric exercise. Subsequent research could explore the disparities in
individual reactions to plyometric exercise, considering variables such as
age, baseline fitness level, and soccer experience. Additionally, it might
examine how plyometric training enhances other technical qualities in
soccer, like agility, speed, and endurance, and its application within the

framework of long-term soccer training.

CONCLUSION

This study states that the plyometric box drill innovation developed
for youth soccer players at the soccer school in Tuban can increase leg
power. It also emphasizes that the plyometric box drill tool developed
based on the development and growth of adolescent children can be
accommodated properly and usefully. Future research can be done to

provide plyometric exercises for the dominant leg.
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