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Abstract:

As a dynamic team sport, basketball emphasizes the need for customized training programs for junior players,
given its unique demands characterized by varied movement patterns. While existing research predominantly
addresses injury prevention and performance enhancement in other sports, there is a discernible gap in similar
studies focusing on Asian junior basketball athletes. Recognizing basketball's intermittent and dynamic nature,
this study investigates the efficacy of an eight-week plyometric training program on agility, sprint performance,
and explosive leg power in junior players. Sixty-four participants, meeting specific inclusion criteria, voluntarily
participated in the study and were randomly assigned to either the regular activity group (RAG, N = 32) or the
plyometric training group (PTG, N = 32) via randomized controlled trial. The plyometric training program,
spanning eight weeks with three sessions per week, featured a carefully designed program to enhance power,
speed, and explosiveness. Ethical clearance was obtained, and the study was registered under the Clinical Trial
Registry (CTRI/2023/04/052010). Assessments, including the "T" test for agility, the 30-m sprint test for speed,
and the Sargent jump test for jump height and leg power, were conducted at pre-, mid-, and post-training stages.
Statistical analyses, including independent samples t-test and repeated measures ANOVA, were employed to
examine the statistical significance of observed variances. The results consistently demonstrated the PTG's
superior performance in agility, sprint speed, and jump height over the RAG. These findings provide valuable
insights into optimizing the athletic performance of junior basketball players through a well-structured
plyometric training program. The study underscores the reliability and robustness of observed effects while
acknowledging the modest practical significance of small effect sizes in terms of statistical significance. These
results provide a foundation for further exploration and improvement of training protocols in sports science,
offering practical recommendations to coaches, trainers, and sports professionals to enhance the functional
performance of junior basketball players.
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Introduction

Basketball is a dynamic team sport played on a court. This game is characterized by continuous
transitions between offense and defense, encompassing various movements. Basketball requires high-intensity
actions such as sprinting and jumping and lower-intensity activities such as running and shuffling (Bal, B. S.,
Kaur, P. J., & Singh, D. 2011). Previous research has explored the physical demands of basketball matches,
analyzing player movements and physiological responses (Stojanovi¢ E et al., 2018). However, the participation
of individuals in competitive sports, particularly junior-level players, exposes them to an increased risk of injury.
Existing research predominantly focuses on injury prevention and performance enhancement in professional and
semi-professional soccer, rugby, and football athletes in Europe, Australia, and the United States, revealing a
distinct lack of comparable studies for junior-level basketball athletes in the Asian region (McLean BD, Strack
D, Russell J, et al., 2019). Basketball matches are characterized by their highly intermittent nature, with players
engaging in diverse activities and altering their movement patterns every 1-3 s. During a typical 40-min match,
players cover 5-6 km at a high physiological intensity, with their heart rates reaching up to 85% of their
maximum capacity (Scanlan AT, Dascombe B, & Reaburn P. 2011). The diverse activity patterns in basketball
sports encompass standing, moving, walking, jogging, running, sprinting, shuffling, jumping, and dribbling, all
performed with rapid hand-eye coordination and mental stability. Recognizing and understanding these
multifaceted activity patterns are of paramount importance when designing effective training programs tailored
to basketball players (Scanlan AT et al., 2015).
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Traditionally, heavy static resistance strength training has been a prevalent approach in sports-related
fitness for decades, employed to improve functional performance and prevent injuries (Finch CF. 2006).
However, this methodology may not be universally applicable to all sports, particularly in the context of
basketball. In basketball, optimal functional performance necessitates not only enhanced muscle strength but also
specific attributes like explosive leg power, agility, and sprinting prowess. Plyometrics, commonly known as
"jump training," consists of exercises in which muscles produce maximum force in short intervals (Sayers.M.
2000). This training method has become increasingly popular among athletes participating in dynamic sports,
incorporating movements such as jumping, hopping, skipping, and bounding to improve dynamic muscular
performance. Plyometric training is a safe and effective strategy for enhancing physical performance in young
basketball players, seamlessly complementing their regular training routines.

Sprinting plays a crucial role in achieving success in basketball sports (Figueira B et al. 2021). Various
training methods are utilized to improve sprinting performance, including sprint drills, overspeed training,
resistance sprinting, weight training, and plyometric exercises (Rimmer Edwin & Gordon sleivert. 2000).
Various training methods are utilized to improve sprinting performance, including sprint drills, overspeed
training, resistance sprinting, weight training, and plyometric exercises. Agility, vital for basketball, entails rapid
acceleration, deceleration, and directional changes while maintaining proper form. Agility relies on
neuromuscular efficiency. Plyometric drills emphasizing varied movements are key to enhancing agility.
(George J Davies, & Bryan Riemann. 2020). Explosive leg power, particularly evident in vertical jumping, is
essential for basketball performance. Jumping, being a complex multi-joint action, demands the production of
force and a high-power output (Jeffrey A Potteiger et al., 1999). Improving coordination, refining movement
skills, and maximizing the utilization of the stretch-shortening cycle in muscles are pivotal factors for optimizing
vertical jump performance (Ioannis G. Fatouros et al., 2000). Plyometric training emerges as a valuable tool for
advancing vertical jump capabilities, accelerating sprint performance, strengthening leg strength, rapidly change
directions, enhancing muscular power, improving joint awareness, refining skill development, and elevating
functional performance in the competitive realm of basketball sports. Integrating plyometric training,
encompassing agility, sprinting, and vertical jumps, into conditioning drills is paramount for enhancing
explosive leg power and overall performance among junior basketball players. Thus, this research aims to
evaluate the impact of plyometric training on agility, sprint performance, and explosive leg power in junior
basketball players. Additionally, the study aims to compare its impact on functional performance between the
Plyometric Training Group (PTG) and the Regular Activity Group (RAG) in junior level basketball players.

Material & Methods
Ethical Clearance

Ethical approval was obtained at Sri Ramakrishna Hospital with Ethical Clearance Certificate Number.
EC/2023/0702/CR-02 before recruiting participants for this research. This study was registered on Clinical Trial
Registry (CTRI) Register Number. CTR1/2023/04/052010.
Participant Selection Criteria

A total of sixty-four junior-level basketball players who regularly engaged in basketball practice and
satisfied the inclusion criteria were invited to fill out the informed consent form and were enrolled for the period
from May to September 2023. The inclusion criteria are set as male junior basketball players who have a
minimum of one year of basketball training with three sessions per week; age between 12 and 18 years; and
players who have an interest in participating in the training protocol for 8 weeks. The participants involved in
any type of plyometric training, players with musculoskeletal injuries in the lower limb, players with a history of
any congenital deformities, and players with any respiratory complication were excluded.
Randomized Controlled Trial

The 64 participants were divided into two groups through a randomized controlled trial (RCT).
Specifically, 64 participants were numbered sequentially from 1 to 64. A randomization process was used to
generate a randomized list of 64 unique numbers. Subsequently, participants were randomly assigned to either
the regular activity group (RAG, N = 32) or the plyometric training group (PTG, N = 32) based on this
randomized list, maintaining allocation concealment to uphold the trial's randomness and minimizing selection
bias. This approach establishes a strong basis for comparing outcomes between the groups, thereby enhancing
the study's internal validity. Ethical guidelines for research involving human subjects were strictly observed
during the trial's implementation and monitoring phases. By employing randomization, this research design
enhances the study's robustness, enabling a thorough examination of the intervention's impact.
Training Intervention Procedure

The training followed 8 weeks duration with three times intervention per week. The training workout
routine includes a 10-minute warm-up with jogging and stretching to prepare the body for more intense physical
activity and reduces the risk of injury, 60 minutes - regular training for RAG as given in Table 1 and plyometric
training for PTG designed to enhance power, speed, and explosiveness as given in Table 2, and a 10-minute
cool-down with walking, jogging and stretching that helps the body recover after an intense workout.
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Table 1. Regular Training plan for RAG

Regular Training for RAG Exercise Time Repetitions
Warm Up (10 mins) Jumping jacks 3 mins
Dynamic stretches 5 mins
(leg swings, arm circles)
Relax 2 mins
Regular Training Workout Plan | Slow jogging 10 mins 3 x 30 meters
(60 mins) Sprint running 10 mins 3 x 30 meters
Duck walking 10 mins 3 x 20 steps
Duck walk jumping 10 mins 3 x 20 jumps
Forward jumping 10 mins 3 x 20 jumps
Push-ups 10 mins 3x10
Cool-down (10 mins) Relax 2 mins
Brisk walking/ jogging 3 mins
Static stretches for major S mins
muscle groups

Table 2. Plyometric Training for PTG

Plyometric Training
for PTG

Weekl Week2 Week3 Week4 Week5 Week6 Week7 Week8

Warm Up (10 mins)

Plyometric Training Workout Plan (60 mins)

Jumps with a Pause

Practice Time 5 mins
Workout Time 5 mins 5 mins
Ankle hops o the rsrigjzvnaz; t];,1mps with a focus on ankle control, keeping feet together for quick, controlled
sideways 2x10 | [ 2x10 | [ 2x10 | 2x10 | 2x10 | 2xI0
Explosive jumps with a squatting motion resembling a kangaroo, targeting lower body
Kangaroo Jumping power.
2x10 | | 2x10 | | 2x10 [ 2x10 [ 2x10 | 2x10
. . Jumping straight up with an emphasis on height, engaging lower body muscles
Vertical Jumping 2x10 | [ 2x10 | [ 2x10 | 2x10 | 2x10 | 2xI10
) Quick movements through a hexagon pattern, enhancing agility and coordination.
Hexagon Drill [ 2xi0 | [ 2x00 [ 2x10 [ 2x10 | 2x10 | 2xI0
Zio-Zae Drill Lateral movements in a zig-zag pattern, promoting agility and quick directional changes.
£4a8 2x10 | [ 2x10 | 2x10 | 2x10 | 2x10 | 2x10
Jumping forward over Jumping over a cone in a forward direction, emphasizing both distance and power.
the cone 2x10 | [ 2x10 | [ 2xi0 [ 2x10 [ 2x10 [ 2x10
Jumping to the side Lateral jumps over a cone, focusing on side-to-side movement and coordination.
over the cone 2x10 | [ 2x10 | [ 2xi0 [ 2x10 [ 2x10 [ 2x10
Barrier Jumpin Jumping over barriers at various heights, challenging vertical and horizontal power.
pIng 2x10 | [ 2x10 | [ 2x10 | 2x10 | 2x10 | 2x10
Box ium Explosive jumps onto a box or platform, targeting lower body strength and power.
jump [ 2x10 | [ 2x10 | 2x10 | 2x10 | 2x10 | 2x10
Jumping on one leg with a pause in the squat position, improving balance and strength.
Single Leg Squat

2x10 2x10 2x10 2x10 2x10 2x10

Alternating Step-Up
Jumps

Step-up movements with dynamic jumps, alternating legs to enhance lower body power and
coordination.

| 2x10 | [ 2x10 | 2x1t0 [ 2xi0 | 2x10 | 2x10

Single Leg Medial
Hops

Hopping laterally on one leg, targeting medial stability and improving body's ability to sense
its position, movements, and actions in space.

2x10 2x10 2x10 2x10 2x10 2x10

Cool-down (10 mins)

Note: 2x10 => 2 sets of 10 repetitions
Adapted from study conducted by; Morzia Khatoon & Senthilkumar Thiyagarajan (2020).
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Data collection

Initially subject profile data such as age, height, and weight were recorded. During the training period,
data were collected from the tests conducted at the pre-training (beginning of the first week), mid-training (end
of the fourth week), and post-training (end of the eighth week) intervention stages to assess agility, speed, and
leg muscle power results for both groups.
Test protocols

The "T" test was employed to evaluate agility, the 30-meter sprint test was used to gauge speed, and the
Sargent jump test, also referred to as the vertical jump test, was utilized to measure jump height and leg muscle
power.

a. Agility “T” test:

The t-test (Pauole, Kainoa et al., 2000) is used to assess the agility of athletes, involving directional changes
through forward, lateral, and backward running around four sets of cones as shown in Fig 1. The subject starts
running from cone A to B, touches it with the right hand, shuffles to C, touching it with the left hand, then
shuffles to D, touching it with the right hand. They shuffle back to B, touch it with the left hand, and run
backward to A. The stopwatch stops as they pass cone A. The best time from three successful trials, accurate to
the nearest 1/10th of a second, is recorded. Failed trials involve crossing feet while shuffling, missing cone
touches, or not facing forward during the test.

D B [ =
im 5m
- =
- e | e
AL 1 Start (or) Finish Line

Fig.1: Agility “T” Test
b.  30-meters linear sprint test:

The 30-m linear sprint test (Wen N. 2018) aims to gauge the athlete's acceleration and transition to full speed. As
shown in Fig.2 this test consists of 3 x 30 m runs from a standing start, with a full recovery period between each
run. The best result of the three sprints is recorded. The athlete uses the first 15m to build up maximum speed
and then maintains the speed throughout 30m. Analysis of the result is by comparing it with the results of
previous tests.

9 g §

30m 30m 30m

HAPHO
T0=z=m

Fig.2: 30-Meters Linear Sprint Test
c. Sargent jump test:

In Sargent jump test (Paulo Gil da Costa et al., 2012), the subject begins with both feet positioned on the
platform and performs a vertical jump, allowing free movement of the upper limbs and full flexibility in the
lower limb joints as shown in Fig.3. All volunteers jumped three times, with a minimum interval of 45 seconds
between the jumps, and the highest value was considered.
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Statistical analysis

Social Science Statistical Package (IBM SPSS version 29.0) was used to analyze the data of this study.
Descriptive data analysis involved calculating mean values and standard deviations (MeantSD). The
significance level for all analyses was set at p < 0.05 and confidence interval at 95%. Unpaired T-tests were used
to determine the significant differences between the study groups respectively. The effect size is measured using
Cohen’s D indicating the standardized difference between the mean outcomes in two different intervention
groups. Effect size magnitude was categorized as negligible (<0.20), small (0.20-0.49), medium (0.50-0.79),
and large (0.80 or more). Repeated Measures ANOVA was used to assess the significance differences between
repeated measurements taken at pre, mid and post training sessions.

Results
a. Subject Profile Summary
Subject profile data was summarized as Mean + SD (standard deviation) measurements for Regular Activity
Group (RAG) and Plyometric Training Group (PTG), as presented in Table 3. The uniformity of the two groups
was tested using Levene’s test for equality of variance. At the baseline, these variables were observed to exhibit
similarity, with p-value > 0.05 indicating no statistically significant difference between the two groups.

Table 3. Subject Profile Summary in Mean + SD (*p-value > 0.05)

Cotezory RAG D PTG (-32) Bquality of Varianee (p-value)
Age (years£SD) 15.35+1.79 15.09 + 1.78 0.965*
Height(cm=SD) 160.86 + 11.35 162.04 £11.24 0.958*
Weight(kg+SD) 51.97 + 8.45 51.78+7.85 0.813*

b. Agility “T” test:
Figd. shows the agility progress in box plot analysis and Fig5. shows the estimated marginal means of
Agility between RAG and PTG.

Estimated Marginal Means of Agility

1140 C:’arroup
Agility T Test - RAG Vs PTG V;’:G
Box Plot Analysis —pT0
1120
B RAG -Agifity Sth Week - Progress @
L
[ PTG - Agitity dth Week - Progress <
11.00
[ RAG - Agility E1h Week - Progress E
PTG - Agility Bzh Week - Progress %
£ om0
L& E
130 ©
T £
4 L0 1060
) E
é’ 100 T E
0.80 aa ==l
& 0.60 | - 1040
£ on &=
0.20 I 1 Pre-Test Mid-Test Post-Test
am = = Agility "T" Test

Fig.4: Agility T test progress— Box Plot Analysis  Fig.5: Estimated Marginal Means of Agility — RAG Vs PTG
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c.  30-meters linear sprint test:
Fig6. shows the sprint progress in box plot analysis and Fig7. shows the estimated marginal means of sprint
speed in seconds between RAG and PTG.
30 Meters Sprint Test- RAG Vs PTG

Box Plot Analysis

B RAG -Sprint d1h Week - Progress
[ PTG - Sprint 4th Week - Progress
I RAG - Sprint Bth Week - Progress

PTG - Sprint Bth Week - Progress

200
@ 150

o 100 T -
-
o noo

40,50
Greup

Estimated Marginal Means of Sprint Speed

Group
Type

=== RAG

— PTG

Estimated Marginal Means in secs

1 2 3
30-Meters Sprint Test
Fig.6: 30-meters sprint test progress-Box Plot Analysis Fig.7: Estimated Marginal Means of Sprint — RAG Vs
PTG
d. Sargent Jump test:
Fig8. shows the sargent jump test progress in box plot analysis and Fig9. shows the estimated marginal
means of jump height between RAG and PTG.

Sargent Jump Test - RAG Vs PTG Estimated Marginal Means of Jump Height
Box Plot Analysis Group
Type
W RAG Jump Height Sth Week - Progress 2505 o
W PTG Jump Helght 4th Week - Progress.
£
Il RAG Jurmgp Height Bih Week . Progress E 2500
PTG Jump Helght Bth Week - Progress g
=
016 E 2475
= 014 g
g . =
£ 012 E
2450
i o01 £
b, 0.08 . = i
E 0,06 s 2425
oM | mEm
0,02 +

2
Group Sargent Jump Test

Fig.8: Sargent Jump test progress— Box Plot Analysis ~ Fig.9: Estimated Marginal Means of Jump Height—
RAG Vs PTG
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Table 4. presents the descriptive statistical analysis of agility T test, 30-meters linear sprint test and sargent jump
test data recorded at pre, mid and post training sessions.

Mean Score + SD Pre Vs Mid Pre Vs Post

Group Pre-test Mid-test Post-test 4th Week Percentage 8th Week Percentage

Type Progress Change Progress Change
Progress (%) Progress (%)

Agility T Test (in sec)
RAG 11.17 + 0.78 10.78 £0.75 10.44+0.69 0.3840.19 3.49% 0.73+0.27 6.54%
PTG 11.29 +0.65 10.80+0.67 10.324+0.57 0.4840.23 4.34% 0.97+0.31 8.58%
30-Meters Sprint Test (in sec)
RAG 5.80 +0.48 5.35+0.53 5.04+0.45 0.45+0.35 7.76% 0.97+0.42 13.1%
PTG 6.20 £0.47 5.17+0.49 4.89+0.44 1.02+0.35 16.6% 1.31+0.30 21.1%
Sargent Jump Test (in cm)
RAG 241+ 21 2.43+0.21 2.43+0.21 0.02+0.02 0.83% 0.04+0.02 1.66%
PTG 2.45£0.18 2.504+0.19 2.5240.19 0.0540.01 2.04% 0.08+0.01 2.86%

Table 4. Descriptive Statistics
Table 5. presents the statistical significance analysis of agility T test, 30-meters linear sprint test and sargent
jump test data.
Table 5. Statistical Significance Analysis (*p < 0.05)

Statistical Test (RAG Vs PTG) | Pre Vs Mid | Mid Vs Post | Pre Vs Post
Agility T Test
Independent Samples T-Test (p-value) 0.032* <.001*
Cohen’s D — Effect Size 0.21 0.29
Repeated Measures ANOVA (p-value) 0.065 0.044* <.001*

Agility * GroupType

30-meters Sprint Test

Independent Samples T-Test (p-value) <.001* <.001*
Cohen’s D — Effect Size 0.33 0.35
Repeated Measures ANOVA (p-value) <.001%* 0.647 <.001*

Sprint Speed * GroupType

Sargent Jump Test

Independent Samples T-Test (p-value) 0.003* 0.002*
Cohen’s D — Effect Size 0.1 0.1
Repeated Measures ANOVA (p-value) <.001%* 0.007* <.001*

Jump Height * GroupType

In the agility t-test, the PTG initially exhibited slightly better performance than the RAG, boasting a
marginally lower average time. Both groups displayed a similar pattern of improvement, with the RAG and PTG
exhibiting reductions in their respective average times by 3.49% and 4.34% at the mid-test stage, indicating
comparable progress. The PTG maintained its lead by the post-test assessment, demonstrating an 8.58%
improvement over the RAG's 6.54%, indicating a consistently better performance with a lower average time.
Notably, the PTG consistently exhibited more significant improvements in the 4th and 8th weeks, displaying
larger reductions in average time compared to the RAG. Statistical analysis revealed a significant effect between
the groups, with a p-value of 0.032 for pre—mid assessments and a highly significant p-value < .001 for pre—post
with a small effect size of 0.29. The Pre-Post comparison between RAG and PTG indicated highly significant
differences p-value <0.001 than pre-mid with no significance (p=0.065) and mid-post with significance (p=0.04),
showing significant changes over time for Agility * Group Type intercept using repeated measures ANOVA.

In the 30-m sprint test, the pre-test phase commenced with the RAG demonstrating an average sprint
time of 5.80 s (x0.48 SD) and the PTG at 6.20 s (£0.47 SD). By the mid-test stage (fourth week), the RAG
exhibited gradual improvements, reducing their sprint time by 0.45 s (£0.35), while the PTG displayed more
substantial enhancements, with a reduction of 1.02 s (£0.35). At the post-test assessment, the PTG showed a
significant improvement of 21.1% over the RAG's 13.1%. Between the groups, showed statistically significant
p-value <0.001 for pre-mid and pre-post with small effect size 0.3. Findings emphasize significant improvements
over specific intervals, particularly from Pre to Post assessments p<0.001 than pre-mid with significance
(p<0.001) and mid-post with no significance (p=0.647) for Sprint Speed * GroupType intercept in repeated
measures ANOVA test.
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In the Sargent jump test, the pre-test phase revealed an average jump height of 2.41 cm (+0.21 SD) for
the RAG and 2.45 cm (+0.18 SD) for the PTG. By the fourth week, the RAG experienced a slight increase to an
average of 2.43 cm (£0.21 SD), whereas the PTG displayed more significant progress, achieving 2.52 cm (+0.19
SD) at the mid-test stage. The PTG demonstrated higher jump height progress at the post-test assessment,
showing a 2.86% improvement over the RAG's 1.66%. During the testing period, the PTG consistently improved
jump height more than the RAG.Between the groups, showed statistically significance for pre-mid (p=0.003) and
pre-post (p=0.002) with small effect size 0.1. Repeated measure ANOVA test highlight constant significant
improvements over all intervals, pre-mid, mid -post and pre—post assessments with p<0.001 for Jump Height *
GroupType intercept.

The presence of a small effect size alongside high statistical significance suggests that, despite the
modest magnitude of the effect, the observed difference between groups is likely to be genuine and not merely a
result of random chance. Small effect sizes are frequently examined alongside statistical significance to
emphasize the reliability and robustness of the observed effects, recognizing their modest practical significance.

Discussion

This study aimed to assess the effects of plyometric training on agility, sprint, and vertical jump
performance among junior-level basketball players The findings revealed that an 8-week plyometric training
program significantly enhanced functional performance compared to a regular training regimen. Consistent with
the findings of a systematic review by Anversha A.T. and Ramalingam V. (2023), it was anticipated that a
systematic application of plyometric training lasting 4-12 weeks would lead to improved functional performance
Studies conducted by Charan Singh (2018) and Kryeziu et al. (2019) also support the notion that plyometric
training programs lasting 4—12 weeks can yield significant improvements. Aligning with these expectations, the
basketball players in this study, engaging in plyometric training three times a week for eight weeks,
demonstrated significant enhancements in the measured variables.

Sudhakar et al.'s (2016) earlier study explored the effects of a six-week plyometric training regimen,
involving 12 sessions, on a group of 24 basketball players, encompassing the Illinois Agility and T-tests as
evaluation parameters. The outcomes of this study underscore the affirmative influence of plyometric training on
the development of explosive force in lower extremities and agility. Building on this foundation, Charan Singh
(2018) reported a positive association between plyometric training and enhancements in agility tests, particularly
beneficial for athletes requiring swift movements in their respective sports. Kryeziu AR et al. (2019) further
elucidated the positive impact of the plyometric training model on achieving crucial motor tasks. Improvements
in explosive force and agility indicators underscore the efficacy of the program in elevating these skills,
contributing to the overall impact of the training. This study confirms the potential for significant progress,
particularly evident in the PTG undergoing the plyometric training model, which underscores the efficacy of this
approach in enhancing training strategies for coaches working with players. In line with our findings,
Androutsopoulos P. et al. (2021) observed significant improvements in speed and agility among young elite
professional athletes following a four-week plyometric training (PT) regimen involving three sessions per week
during the competitive season. Similarly, Huang H. et al. (2023) highlighted the pronounced positive effect of an
eight-week PT program on the physical fitness of elite male basketball players. Their study, focusing on pre- and
post-test values for the 20-m sprint and t-test agility run, revealed significant improvements in speed, agility, and
explosive strength performance among elite college basketball players. In our study's agility test, both groups
exhibited an improved trend, with the PTG consistently demonstrating more substantial enhancements in the
fourth and eighth weeks. The agility test results underscored the PTG's consistently superior performance,
initiating with a slight advantage and maintaining an 8.58% improvement over the RAG at the post-test. This
improvement was evident not only in the overall comparison but also in specific intervals, with significant
differences observed in both pre-mid and pre-post comparisons. In essence, our study aligns with and extends the
existing body of research, affirming the positive impact of plyometric training on agility and athletic
performance among basketball players.

The research conducted by Arede J et al. (2018) highlights the significant impact of an 8-week
combined plyometric training program on the sprint speed of young basketball players, specifically demonstrated
through the S10m test. Aksovi¢ N et al. (2019) have confirmed the utility of plyometric training in basketball
practice, highlighting its crucial role in developing sprint abilities. They emphasize the need for meticulous
program design, considering factors such as age, warm-up, exercise selection, technical execution, equipment,
and surface. The study conducted by Marek T. et al. (2023) found that the combined plyometric and speed
training program over six weeks was more effective in developing selected speed and strength parameters in U14
soccer players compared to a speed program without plyometric training. Paes P.P. et al. (2022) have concluded
that a six-week plyometric training program yields significant enhancements in S20m sprint and agility tests.
They recommend that coaches integrate plyometric training into the training periodization for young athletes,
aiming to enhance sprint performance and speed of change of direction. Consistent with these previous findings,
our study observes a notable 21.1% improvement in sprint speed for the PTG compared to a 13.1% improvement
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in the RAG during the 30-m sprint test at the post-test. This underscores the effectiveness of the plyometric
training intervention in enhancing sprint speed.

The 4-week plyometric training in male university basketball players pilot study by Poomsalood S. &
Pakulanon S. (2015) demonstrated the lack of significant differences in the vertical jump test between the
training group and the control group may be attributed to the study's limitations, including a small sample size of
10 participants (5 subjects in each group) and a short training duration. Lee J et al.'s (2021) practical implication
suggest that enhancing lower body power, balance, and reaction time in collegiate basketball athletes requires
training programs lasting a minimum of 6 weeks period. The discussion extends its focus to the effect of
Plyometric Training (PT) on young basketball athletes, emphasizing a 6-week PT program that resulted in a
substantial improvement of 24.1% in vertical jump for the experimental group with PT compared to a control
group with regular training (Asadi A. 2013), this improvement is consistent with previous findings in semi-
professional basketball athletes and supports the idea that PT contributes to significant gains in vertical jump
performance (Asadi A. & Arazi H. 2012). The study by Chaabene H & Negra Y. (2017) compared high-volume
plyometric training (HPT) and low-volume plyometric training (LPT) in pre-pubertal soccer players and the
results indicate that both training types of significantly improved squat jump (SJ) and counter movement jump
(CM)), emphasizing the equal efficacy of PT at different intensities in influencing sports performance. The
studies by Faigenbaun et al. (2007), Shallaby H.K. (2010), & Demir M.E. (2022) strengthen the argument for the
beneficial effects of plyometric training on vertical jump, confirming its role in enhancing explosive power
performance. Our study, utilizing the Sargent jump test, consistently demonstrates the PTG achieving greater
progress in jump height, resulting in a 2.86% improvement over the RAG at the post-test. Statistical analyses,
including Independent Samples T-Tests and Repeated Measures ANOVA, supported the observed
improvements, highlighting significant effects and providing evidence of the PTG's superior performance over
specific time intervals aligning with previous research outcomes. These studies not only corroborate the increase
in vertical jump performance but also highlight improvements in anaerobic power parameters among elite
athletes undergoing plyometric training.

Across multiple physical fitness measures, this eight-week study reveals consistently superior
performance and notable enhancements in the PTG compared to the RAG. . However, as highlighted by Lehnert
et al. (2013) and Latorre Roman et al. (2018) in their respective studies, individuals with higher initial fitness
levels may encounter difficulty achieving significant improvements through plyometric training. The
considerable variability in individual responses to plyometric training suggests that improvement levels may not
be uniform across all athletes. Moreover, the study underscores the importance of longer training durations, as
advocated by Lee J et al. (2021). However, the specific optimal duration for maximizing improvements in
functional performance warrants further exploration. The study also suggests the need for additional
investigations, especially in assessing bone mass enhancement through the plyometric training model and
exploring other physical variables contributing to balance and anaerobic resistance.

Conclusions

In summary, this research offers valuable insights into the effectiveness of an eight-week plyometric
training program for enhancing agility, sprint performance, and explosive leg power in junior basketball players.
It demonstrates that a well-structured plyometric program can significantly improve key physical performance
parameters. The fact that the PTG consistently outperforms the RAG highlights the potential advantages of
incorporating plyometric exercises into basketball training routines. These findings have practical implications
for coaches and trainers working with young athletes, emphasizing the importance of tailored training
approaches. Overall, this study contributes to the growing body of knowledge in sports science, laying the
groundwork for further investigations and improvement of training protocols to optimize athletic performance.
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