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Abstract: The aim of the current study was to explore the effects of an 8-week short-interval training
program (SIT) including plyometric and sprint exercises on speed and agility performance in amateur
young football players. Participants were divided into two groups: a Short Interval Training Group (SITG,
n=13) and a Control Group (CG, n=10) receiving the traditional training. Speed was assessed with the 30-
meter max-sprint test (30 m MS), while agility was assessed with the 90° sprint with turns (SWT
90°). Pre- and post-test comparisons were conducted using Wilcoxon signed-rank tests, and between-
group differences were compared with Mann-Whitney U tests. The SITG showed significant
improvements in both speed (pre: 4.82 + 0.21 s, post: 4.18 £ 0.20 s, p = 0.000) and agility (pre: 6.56 *
0.34 s, post: 6.03 £ 0.29 s, p = 0.000). In contrast, the CG did not show significant changes (30m MS: p =
0.127; SWT 90°: p = 0.177). Between-groups post-test comparisons confirmed superior performance in
the SITG (30m MS: U=93.000, p = 0.015; SWT 90°: U = 38.000, p = 0.001). The SIT program significantly
enhanced speed and agility in young football players, whereas traditional training did not yield notable
improvements. These findings add to evidence that the inclusion of high-intensity interval training, along
with plyometric and sprint training, can optimize athletic performance, and offer coaches a useful
approach to develop essential physical attributes in young players.

Keywords: team sports, short interval training, plyometric, rapid running exercises, maximal speed,
agility performance

Introduction

Modern soccer is characterized by high-intensity play involving quick
transitions, sudden explosive movements, and intermittent bursts of activity
(Buchheit et al., 2013). As a result of this transformation toward speed, power, and
agility, players have to react quickly to increasingly dynamic situations. This is
especially important for adolescent athletes (particularly <19) to develop
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neuromuscular power, speed, and agility to meet these increased physical demands
(Lloyd et al., 2016), which will ultimately support performance in critical moments
(sprint duels, rapid change of direction, explosive jumps), and increase injury
resilience (Faigenbaum et al., 2016).

Football today is heavily influenced by speed and power, with players achieving
unprecedented levels in both areas. Over time, shooting accuracy has improved
significantly, and the challenges on the field have become increasingly demanding.
Key physical attributes essential for enhanced performance include strength,
explosive strength (power output), reactive strength, and speed (Ben Rouisi &
Sedouki, 2023). These qualities are vital for executing high-intensity actions such as
powerful shots, headers, and rapid directional changes, all of which are crucial for
determining match outcomes.

The rapid evolution of football has changed game dynamics, necessitating
exceptional adaptability from players. This adaptability requires quick changes in
movement, explosive skill execution, and positional adjustments in response to
opponents (Kharoubi Faisal et al., 2021). In competitive environments, high-intensity
actions like acceleration sprints, vertical jumps, and swift directional shifts are critical
for success. Each of these actions significantly influences match results, either
through direct contributions to key moments or their cumulative physiological effects
(Palucci Vieira et al., 2019). Therefore, enhancing lower body speed and power
through targeted training is essential, as these abilities directly impact performance
in high-demand situations (Ozbar et al,, 2014).

Research by Fajrin et al. (2018) highlights that elite football players must
possess exceptional physical attributes, including strong aerobic and anaerobic
capacities, to handle repeated bursts of speed and recovery. They also require
strength, flexibility, and agility to effectively the numerous sprints, directional
changes, and explosive movements typical in matches. Football involves high-energy
actions, such as intense sprints, rapid direction shifts, and frequent jumps—
approximately 30 to 40 jumps per professional game, as noted by S6hnlein et al.
(2014). While these explosive actions represent a small portion of total game time,
they are crucial for influencing match outcomes (Reilly et al., 2000). The significance
of explosive power and agility has become a central focus in sports research, as these
qualities are essential for modern football performance, allowing athletes to execute
high-speed maneuvers, including powerful shots, headers, and quick direction
changes (Boukratem & Madani, 2019). Acknowledging that traditional training
methods may fall short in addressing these advanced needs, researchers and coaches
are exploring new training strategies to enhance the physical and technical skills of
young players (Arslan et al., 2021; Reilly et al., 2000).

Coaches and trainers are increasingly modifying their strategies to address the
demands of modern sports, exploring various training techniques tailored to the
specific physical needs of each discipline. Methods such as short interval training,
plyometrics, and fast running exercises have gained prominence. Interval training,
particularly beneficial for soccer due to its stop-and-go nature, simulates game
intensity by alternating high-intensity efforts with recovery periods (Cometti, 1993).
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Short Interval Training (SIT), which consists of brief, maximal efforts followed by rest,
has proven effective in enhancing explosive performance (Gibala et al., 2012).

High-Intensity Interval Training (HIIT), especially SIT, has demonstrated
significant improvements in endurance, strength, speed, and both aerobic and
anaerobic fitness. Research shows that SIT positively affects the performance of
young football players, making it a vital component of training programs (laia et al.,
2009). These methods are time-efficient and provide substantial physiological
benefits, as they engage multiple energy systems simultaneously. The intense bursts
characteristic of SIT promotes anaerobic adaptations, such as improved
phosphocreatine resynthesis and increased glycolytic enzyme activity (Burgomaster
et al, 2008). Furthermore, incorporating plyometric and fast running exercises
enhances these benefits by improving motor unit recruitment and the rate of force
development, particularly through optimizing the stretch-shortening cycle (SSC)
(Markovic & Mikulic, 2010). Combining SIT with plyometric drills and fast running
creates a strong stimulus for developing strength, power, speed, and agility, which is
particularly advantageous for U19 athletes whose neuromuscular systems are highly
adaptable (Lloyd & Oliver, 2012).

Recent studies indicate that Short Interval Training (SIT), which incorporates
plyometrics and short sprints, significantly improves power, speed, and agility in
adolescent athletes, especially U19 soccer players. Plyometric exercises, known for
their explosive movements, enhance muscular power and neuromuscular efficiency,
essential for quick acceleration and dynamic actions on the field (Markovic & Mikulic,
2010). Fast running drills, featuring high-intensity sprints, aim to increase anaerobic
capacity and neuromuscular coordination, thereby boosting sprinting performance
and agility (Sandra et al., 2023; Bishop et al., 2009). Research shows that combining
SIT with plyometric drills and sprinting yields greater improvements in lower limb
power and speed compared to traditional training methods (Baker et al., 2008). This
approach maximizes the athletic potential of U19 soccer players by enhancing their
ability to generate rapid force, change direction quickly, and improve agility, all
crucial for competitive success (Faude et al, 2012). Additionally, incorporating
plyometric and high-intensity interval exercises can enhance coordination and
endurance in young athletes (Cormie et al., 2010). For U19 players, SIT not only
boosts physical capabilities but also helps reduce fatigue and accelerate recovery,
leading to improved performance during matches (Bishop et al., 2018). The focused
nature of SIT makes it a practical training option for young athletes, allowing them to
optimize their training time. Overall, current research supports the effectiveness of
combining SIT with plyometric and fast running exercises for the physical
development and performance enhancement of young soccer players (Laursen &
Jenkins, 2002).

While there is increasing interest in combining various training methods,
research on their collective benefits for youth soccer players remains limited. This
combination has significant potential to enhance multiple performance aspects,
making it an excellent choice for youth training programs. Most existing studies have
examined these training protocols in isolation (Asadi et al., 2016), with less focus on
their synergistic effects on strength, soccer-specific performance, speed, and agility,
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areas that require further investigation (Meylan et al.,, 2014). This study aims to
explore the effects of Short Interval Training (SIT), which includes plyometric and fast
running exercises, on improving speed and agility in U19 amateur soccer players.
Additionally, the research will assess whether a targeted, integrated training program
can effectively enhance these essential physical skills in young athletes. Ultimately,
the findings will assist coaches and trainers in developing efficient, sport-specific
conditioning programs tailored to the developmental needs of U19 players, preparing
them for the high-intensity demands of modern football.

Methodology

Participants

Fifteen adolescent amateur soccer players from MCN Amateur Club, competing
in Algeria's second division Batna regional league, participated in this study. They
were randomly assigned to two groups: the control group (CG) comprised 10 players
with an average age 0f 18.87 £ 0.051 years, height of 175.09 * 4.86 cm, weight of 69.64
+ 1.866 kg, and a BMI of 23.35 + 4.82 m/kg?. The Short Interval Training group (SITG)
included 5 players with an average age of 19.00 + 0.06 years, height of 176.05 + 5.04
cm, weight of 70.50 + 5.911 kg, and a BMI of 24.50 + 5.08 m/kg* (Table 01). All players
underwent a brief medical evaluation to confirm their eligibility, with none reporting
prior surgeries or pain during testing. Before participation, detailed information
about the study's objectives, procedures, variables, and potential risks was provided
to the players, their parents, and coaches. The ethics committee of Mohamed Boudiaf
University of M’sila, Algeria, approved the research plan on February 20, 2025.

Table 1. Participant characteristics

Variables Groups
Control group (n=10) SIT group (n=13)
Age (year) 18.87 £ 0.051 19.00 £ 0.06
Height (cm) 175.09 + 4.86 176.05 + 5.04
Weight (kg) 69.64 + 1.866 70.50 £5.911
BMI (kg/m?%) 23.35+4.82 24.50 £ 5.08

Notes: (HRmax) maximum heart rate; (BMI) body mass index

Design and procedures

This study examined the effects of an SIT program using plyometric and fast
running exercises on various physical attributes in amateur athletes. This study
sought to assess the impact of an eight-week short interval training (SIT) program,
which includes plyometric and rapid running exercises, on enhancing maximal speed
and agility in U19 amateur soccer players.

The study was conducted during the winter season of 2024/2025. It utilized a
quasi-experimental pre-test and post-test design and lasted for eight weeks,
beginning with the recruitment of participants. An experimental setup with
randomized pre- and post-assessments for both the control and intervention groups
was used to test the study's hypotheses. This methodology was chosen for its
effectiveness in comparing participants’ baseline conditions with their post-
intervention outcomes, thereby allowing for attribution of changes specifically to the
training intervention. To reduce potential confounding factors, two familiarization
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sessions were held to acquaint participants with the testing procedures. Testing was
carried out outdoors on a synthetic turf field, with participants dressed in their usual
training attire and soccer cleats (Figure 01).
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Figure 1. Study design

Training protocol

Based on diverse references and scientific sources such Gokkurt et al,, (2021),
the researchers developed a program of modified physical exercises aimed at
improving specific physical abilities in young soccer players (Chaalal et al., 2025).
While the exercises implemented in the study may not represent the most optimal
options, they are versatile and applicable across different sports disciplines. These
exercises were customized to align with the unique characteristics of the athletes in
the experimental group (Bulz et al.,, 2023).

During the study period, subjects engaged in 3 to 5 soccer-training sessions
weekly, each lasting between 90 and 105 minutes. Both groups underwent standard
soccer training sessions lasting 8 weeks. The soccer training program included
exercises that emphasized rapid footwork, technical skills involving both simple and
complex maneuvers, positional games of different scales, 1 vs. 1 offensive and
defensive drills, and tactical games aimed at various offensive and defensive
objectives. For the experimental group, the physical training component of regular
soccer practice was substituted with one session of SIT combined with plyometric and
fast running exercises. These sessions were conducted at the start of the week,
immediately following the regular soccer warm-up sessions, as organized by the
physical conditioning coach.

The 8-week intervention included once-weekly 90-minute sessions, structured
as follows: Warm-up (30 min) consisting of conventional running, bodyweight
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strength and flexibility exercises, dynamic stretching, and sprint-specific drills; Main
training (30-40 min) using the SIT method with combined plyometric and high-speed
running exercises; and Cool-down (20-25 min) involving stretching and recovery
exercises.

Table 2. Plyometric exercises with SIT method

Weeks
Plyometric Exercise 01+02 03 + 04 05+ 06 07 +08
Sets Reps  Sets Reps Sets Reps Sets Reps
Vertical Jumps 3 8 3 10 4 8 4 10
Bounding 3 8 3 10 4 8 4 10
Lateral Plyometric Jumps 3 8 3 10 4 8 4 10
Drop Jumps 3 8 3 10 4 8 4 10
Total 96 120 128 160

Rest Between Sets 30 sec 60 sec 60 sec 90 sec

Rest Between Exercises 90 sec 90 sec 120 sec 120 sec

Target intensity 85-90% 85-90% 90-95% 90-95%

Notes: (Sets) setups; (Reps) repetition

The plyometric conditioning protocol utilizing Short Interval Training (SIT)
aims to enhance maximal speed and agility over an eight-week period. The program
consists of four main exercises: vertical jumps, horizontal bounds, lateral plyometric
jumps, and drop jumps. In the first two weeks, participants perform three sets of eight
repetitions for each exercise, with rest intervals of 30 to 90 seconds between sets and
exercises, at an intensity of 85-90%. During Weeks 3 and 4, the regimen shifts to 3
sets of 10 repetitions, with longer rest periods of 60 to 90 seconds. In Weeks 5 and 6,
the training progresses to 4 sets of 8 repetitions, incorporating extended rest
intervals of 120 seconds and increasing the intensity to 90-95%. This periodized
approach is designed to promote greater neuromuscular adaptation by systematically
increasing both volume and intensity, ultimately leading to improved maximal speed
and agility (Table 02).

Table 3. speed running exercises with SIT method
Fast running program structured

Weeks Seti{epetltlonsDitS Rest Between sprint s;:itr?tls Target intensity
Week 01 3 15m 1.5 min 45m 80-85%
Week 02 4 15m 1.5 min 60m 85-90%
Week 03 5 15m 2 min 75m 90%
Week 04 3 15m 1.5 min 45m 80-85%
Week 05 4 15m 1.5 min 60m 85-90%
Week 06 5 15m 2 min 75m 90%
Week 07 6 15m 2 min 90m 95%
Week 08 7 15m 2 min 105m 95%

Notes: (Sets) setups; (Dits) distances

The speed running workouts using Short Interval Training (SIT) are structured
over an eight-week period to enhance maximal sprinting ability and anaerobic
capacity. Participants start with three sets of sprints in the first week, gradually
increasing to seven sets by Week 8. The training emphasizes maintaining high
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intensity, beginning at 80-85% of maximum effort and reaching 95% in the later
weeks to boost both speed and endurance. The recovery time between sprints is
standardized at 1.5 minutes during the first two weeks, allowing for full recovery, and
increases to 2 minutes as volume and intensity rise from Weeks 3 to eight. The total
sprinting volume starts at 45 meters in Week 1 and progresses to 105 meters by Week
8, facilitating progressive overload and adaptation. This structured approach aims to
improve maximal speed performance, muscular endurance during sprints, and
overall athletic performance by systematically adjusting volume, intensity, and
recovery (Table 03).

The aim of this planned program was to develop muscular power and explosive
strength, as well as to use various movement patterns. This, in turn, would enhance
speed, coordination, and agility, providing a comprehensive SIT training program
based on plyometric and rapid course exercises. This approach is an effective way for
athletes to improve their performance in competitive situations.

Measures

The testing protocol started with a 5-minute conventional running warm-up,
followed by 10 minutes of body-weight strength and flexibility exercises, a 2-minute
dynamic stretching routine, and a 5-minute sprint-specific warm-up. Participants
rested for 5 to 10 minutes between trials. Each participant performed three attempts
per test, and the best result was recorded for analysis.

Table 4. Specific warm-up protocol

Phase Duration Components
General Warm-up 5 min Light jogging
Strength/Flexibility 10 min Bodyweight exercises (e.g, squats, lunges, dynamic
stretches)
Dynamic Stretching 2 min Leg swings, high knees, walking lunges
Sprint-Specific Drills 5 min Accelerations, decelerations, short sprints
Rest between Tests 5n_1i1n0 Active recovery (walking, light stretching)

30m maximal sprint test

The 30-meter all-out sprint is a crucial measure of linear speed in soccer
players, offering insights into both acceleration and maximum velocity. This test
mimics the explosive efforts required in match situations over a short distance
(Figure 02). Timing was performed using a handheld Casio HS-3V-1R stopwatch by
four observers, recording times to the nearest 0.01 seconds at both the start and finish
lines for accuracy. The test shows high reliability, with intraclass correlation
coefficients (ICC) above 0.90 (Beato et al., 2021), and has a strong correlation with
on-field sprinting performance (r = 0.75-0.84) (Altmann et al.,, 2023). This establishes
it as a standardized, sport-specific measure of linear sprinting ability in soccer
athletes.
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Sprint with 90° turns (590°)

The Sprint with 90° Turns (S90°) test evaluates soccer players' change-of-
direction speed and agility by measuring their ability to quickly decelerate, turn, and
reaccelerate—key movements in match situations (Figure 02). Times were recorded
using a Casio HS-3V-1R stopwatch by four observers, accurate to 0.01 seconds. The
test shows high reliability, with intraclass correlation coefficients (ICC) ranging from
0.88 to 0.94 (Spiteri et al., 2022), and has a strong correlation with in-game agility
metrics (r = 0.76-0.82), confirming its validity as a sport-specific measure of
multidirectional speed and dynamic agility in soccer players (Chaouachi et al., 2023).

o
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Figure 2. How performed Sprint and agility test (a-30m maximal sprint test; b -sprint with
90° turns (§90°) set-up)

Statistical Analysis

All values in this study are reported as mean + standard deviation (SD). Data
were organized using Microsoft Excel (Excel 2007, Microsoft, Washington, USA) and
imported into SPSS (SPSS 26, IBM, Armonk, USA) for statistical analysis. Mann-
Whitney tests were conducted to compare differences between the HIITG and CG
groups, while Wilcoxon tests assessed within-group effects for both groups. The
significance level was set at p <.05, and effect size (ES) was calculated to evaluate the
magnitude of differences between groups.

Results

The analytical process in this study involved three steps: applying the Shapiro-
Wilk test, Wilcoxon tests, and Mann-Whitney tests. The Shapiro-Wilk test confirmed
the non-normal distribution of the data based on the pre- and post-test values of the
control and SIT groups, as shown in Table 5.

Table 5. Presents the results of the normality test, which evaluates the effect of combining
SIT with plyometric and fast running exercises on maximal speed and agility in young

football players
Shapiro-Wilk
Variables test Statistic Significant
SITG G SITG G

Post 0,806 0,709 0,005 0,050

30m MS test Pre 0,764 0,635 0,024 0,008
. Pre 0,948 0,850 0,045 0,009
SWT90° test Post 0,909 0,827 0,041 0,012

Notes: (SITG) Short Interval Training Group ;(CG) Control Group; (30m MS) 30m Max-sprint test; (SWT 90°): Sprint
with Turns 90° (S90°)

130



How eight-weeks of short interval training with plyometric and rapid running exercises effects on maximal speed
and agility performance in U19 amateur soccer athletes vol. 23, no. 2, pp. 123-140

The Shapiro-Wilk normality test results presented in Table 5 indicate that the
data for both the Short Interval Training group (SITG) and the control group (CG)
were non-normally distributed both before and after the tests. For the 30m fast
running test (30m FR), the post-test results were 0.806 for the SITG and 0.709 for the
CG, with non-significant p-values of 0.005 and 0.050. The pre-test results for the 30m
FR showed values of 0.764 for the SITG and 0.635 for the CG, with p-values of 0.024
and 0.008, further confirming non-normality. In the Sprint with turns 90° (SWT 90°),
the pre-test results were 0.948 for the SITG and 0.850 for the CG, with p-values of
0.045 and 0.009. The post-test results were 0.909 for the SITG and 0.827 for the CG,
with p-values of 0.041 and 0.012. These findings indicate that non-normality is
present for all tested variables, supporting the use of non-parametric statistical
methods.

Table 6. Conduct a Wilcoxon tests analyzing the pre- and post-test of 30m max-sprint and
sprint with turns 90° (S90°) performance levels of both participating groups
Wilcoxon Tests results

Groups Variables test Statistic

Mean SD Z Sig
- 30m MS {{{t E’Eézé §:§§z -6,339 0.000
SWT 90° Post 6030 0201 -7,678 0.000
y 30m MS P:(:I:SZt g;g% §:§§% -1,526 0,127
SWT 90° Post o 838 0451 -1,351 0,177

Notes: (SITG) Short Interval Training Group ;(CG) Control Group; (30m MS) 30 m Max-sprint test; (SWT 90°): Sprint
with Turns 90° (S90°); (SD) Standard deviation; (Sig) significant value

The Wilcoxon test results (Table 06), revealed significant performance
differences between the short interval-training group (SITG) and the control group
(CQ). In the SITG, both speed and agility showed improvements after the training. The
30-meter sprint times decreased from 4.82 seconds to 4.18 seconds, representing
approximately a 13.3% improvement. The 90° sprint with turns also improved by
8.0%, dropping from 6.56 seconds to 6.03 seconds. On the other hand, the CG did not
show any real change in performance. Their 30m sprint times barely changed, going
from 4.48 seconds to 4.50 seconds, and their performance in the 90° sprint stayed the
same at 5.82 seconds. These results clearly indicate that the SIT workout, along with
plyometric and fast running exercises, helps boost both straight-line speed and agility
in amateur young football players. Meanwhile, the traditional training methods did
not lead to any noticeable improvements in these areas (Figure 03).

These results suggest that mixing plyometric and sprint exercises with the SIT
method could be a great way to boost speed and agility for soccer players in their late
teens. This gives coaches solid options to help players improve and get closer to the
performance level of pros.
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Figure 3. Compared the performance changes in (a) 30 m max-sprint test, (b) sprint with
turns 90° between groups; CG = control group; SITG = Short interval training group

Table 7. Presents comparative measurements of speed and agility after the 8-week study
period for both the SIT group and the control group
Mann-Whitney tests results

Variables test Groups Statistic . .
(Mean * SD) U of Mann-Whitney Z Sig
30m MS S(I:'I(;G 4,258 + 0,248 93,000 -2,441 0.015
Post-test SITG
SWT 90° cG 4,258 + 0,248 38,000 -3,257 0.001

Notes: (SITG) Short Interval Training Group ;(CG) Control Group; (30m MS) 30 m max-sprint test; (SWT 90°): sprint
with turns 90° (S90°); (SD) Standard deviation; (Sig) significant value

The results of the 8-week intervention revealed significant improvements in
both speed and agility among participants in the SIT group compared to the control
group (Table 07). Specifically, the SIT group demonstrated a notable reduction in 30-
meter sprint times post-intervention (mean * SD: 4.258 * 0.248 seconds), with the
Mann-Whitney U test confirming a statistically significant difference (U = 93.000, Z =
-2.441, p = 0.015). Likewise, agility, measured using the 90° shuttle run, showed
significant improvement in the SIT group (mean + SD: 4.258 + 0.248 seconds). The
Mann-Whitney test revealed a highly significant difference when compared to the
control group (U =38.000,Z =-3.257, p = 0.001).

These findings underscore the efficacy of a mixed short-interval training
regimen that combines plyometric and fast-running exercises in improving rapid
movement and change-of-direction capabilities. The findings indicate that
incorporating targeted high-intensity training methods can significantly improve
speed and agility. This highlights the value of including plyometric and sprint-focused
exercises in training programs to maximize athletic performance.
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Figure 5. Mean post-test results of speed and agility performance for control group versus
short interval training group

Discussion

This study aimed to determine if an 8-week integrated short interval training
(SIT) program, which combined plyometric and sprinting exercises, could enhance
maximal speed and agility in U19 amateur soccer players. The results revealed
significant improvements in sprint performance and change-of-direction ability for
the intervention group after the training. These findings are consistent with research
showing that high-velocity, explosive resistance training enhances neuromuscular
activation and anaerobic energy system performance (Xu et al., 2023). Additionally,
studies indicate that plyometric exercises on rigid surfaces improve the stretch-
shortening cycle, resulting in better jumping performance and reactive strength
(Cormie, McGuigan, & Newton, 2010). Brief, high-intensity sessions typical of SIT, a
type of high-intensity interval training (HIIT), promote essential physiological
adaptations for athletic performance (Buchheit & Laursen, 2013). Engaging high-
threshold motor units, including Type Il muscle fibers, through explosive exercises
may provide unique benefits, although further research is needed to fully understand
their effects on athletic performance (Cormie et al., 2011).

This study highlights the effectiveness of an eight-week SIT protocol that
integrates plyometric and sprint training to enhance maximal speed and agility in U19
amateur soccer players. The intervention group showed significant improvements in
both maximal speed and dynamic change-of-direction performance, while the control
group exhibited minimal changes. The superior outcomes in the experimental group
can be attributed to the use of multi-planar plyometric exercises, such as vertical
jumps, bounding, lateral jumps, and drop jumps, combined with progressively
increasing sprint distances. These exercises fostered greater neuromuscular
adaptations compared to single training methods, as noted by Sanchez-Ottado et al.
(2025). The physiological improvements stem from enhanced stretch-shortening
cycle (SSC) efficiency through high-velocity eccentric-concentric transitions, as
demonstrated by Abdelkader (2025) in young athletes. Furthermore, incorporating
sprint-specific intervals in the training not only increased anaerobic power and
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refined stride biomechanics but also directly improved on-field agility during
challenging match situations (Giirkan & Soyler, 2025).

However, only the experimental group demonstrated statistically significant
improvements between the initial and final mean values, indicating that the
intervention program positively influenced the development of physical qualities
(Liber, O.T., & Hantiu, 1., 2023). The analysis of pre- and post-test performances using
Wilcoxon signed-rank tests indicated significant improvements in the Speed and
Intensity Training Group (SITG) for both the 30-meter maximum sprint (MS) and the
90° turn sprint (SWT 90°). The SITG demonstrated a notable reduction in mean times
for the 30m MS, decreasing from 4.822 * 0.213 seconds before the intervention to
4.181 + 0.201 seconds after, with a Z-value of -6.339 and p < 0.001. Similarly, their
performance in the S90° task improved significantly, with mean times dropping from
6.556 + 0.342 seconds to 6.030 + 0.291 seconds, supported by a Z-value of -7.678 and
p < 0.001. These findings are consistent with recent research by Yue et al. (2025),
which highlighted that structured high-intensity training enhances neuromuscular
efficiency and anaerobic power, vital for soccer performance. Laidi et al. (2025) also
emphasized the benefits of short interval training combined with intensive exercises
for neuromuscular adaptations in soccer. Thus, incorporating plyometric and rapid-
court exercises into training programs is essential for optimizing athletic
performance in youth soccer, fostering both immediate gains and long-term muscular
and neuromotor development (Mujika & Padilla, 2000).

In contrast, the control group (CG) showed no statistically significant changes
in either variable, with p-values of 0.127 and 0.177. These results underscore the
effectiveness of the specialized SIT program, which incorporates plyometric and rapid
course exercises, in enhancing maximal speed and agility among U-19 soccer players.
This aligns with a recent systematic review by Chen et al. (2025), which highlights the
benefits of multi-directional movement training, particularly when combined with
plyometrics, for improving key performance indicators like jump height, speed, and
change-of-direction ability in young athletes. The significant gains observed in the
SITG emphasize the importance of targeted plyometric and rapid movement training
for boosting athletic performance, especially in activities requiring explosive speed
and directional changes. Existing literature supports that structured plyometric
training can lead to substantial improvements in sprinting and agility, crucial for
soccer performance (Miller et al, 2006). These findings advocate for coaches and
sports scientists to prioritize high-intensity, plyometric-focused training in youth
soccer development programs, in line with contemporary evidence for targeted,
performance-oriented conditioning (Hung et al., 2025).

The post-test comparison analysis (Table 06) revealed significant
improvements in maximal sprinting speed (30m MS) and agility (SWT 90°) for the
short interval-training group (SITG) compared to the control group (CG). The SITG
recorded a time of 4.258 * 0.248 seconds in the 30m maximal sprint, with the Mann-
Whitney U test showing a value of 93.000, a Z-score of -2.441, and a p-value of 0.015,
indicating a significant difference from the CG. In the SWT 90° test, the SITG also
achieved faster times (4.258 + 0.248 s), with even greater statistical significance (U =
38.000, Z = -3.257, p = 0.001). These results highlight the effectiveness of the SIT
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protocol, which includes plyometric drills and rapid coursework exercises, in
enhancing linear speed and multidirectional agility among U19 amateur soccer
players. The improved performance of the SIT group offers a competitive advantage,
as maximal sprint speed and agility are known to influence match outcomes in about
68% of scoring opportunities (Faude et al.,, 2012).

The significant improvements seen in the SITG align with recent findings on the
neuromuscular and metabolic adaptations resulting from high-intensity short
interval training. For example, laia et al. (2009) showed that sprint interval training
boosts type Il muscle fiber recruitment, which is crucial for explosive acceleration.
Additionally, Buchheit and Laursen (2013) found that incorporating plyometrics into
SIT enhances the efficiency of the stretch-shortening cycle, enabling faster change-of-
direction movements. In contrast, the minimal progress in the control group indicates
that traditional training lacks the necessary intensity and variety to foster significant
gains in agility and speed. A systematic review by Sun et al. (2025) supports this,
noting that speed, agility, and quickness (SAQ) training effectively improves sprint
performance and reaction time in young athletes. Since maximal sprinting and rapid
acceleration/deceleration comprise over 80% of critical in-play actions in soccer
(Faude et al.,, 2012), SIT's ability to enhance these skills highlights its sport-specific
relevance. The emphasis on plyometric and rapid movement training in SIT is
particularly effective for improving essential performance metrics like speed and
agility, which are vital for U-19 soccer players. Enhanced quickness and change of
direction contribute to better match play and tactical adaptability (Sun et al., 2025).
The lack of significant improvement in the control group underscores the limitations
of generic conditioning programs that often do not address the high-velocity, multi-
planar demands of modern soccer (Zheng et al., 2025). Therefore, integrating SIT
protocols that focus on plyometric and rapid movement drills is a valuable strategy
for enhancing the physical performance of adolescent soccer players, in line with
contemporary training principles aimed at improving neuromuscular efficiency,
power, and agility (Hammami et al., 2023).

These findings emphasize the need to incorporate structured, high-intensity
sprint interval training (SIT) that includes plyometric and agility components into the
training programs for adolescent soccer players. Such interventions can significantly
enhance speed and agility, which are vital for competitive performance and injury
prevention in this age group (Ramirez-Campillo et al, 2018). Physiologically,
extensive research supports the benefits of interval training, with recent meta-
analyses indicating that SIT protocols yield greater improvements in both anaerobic
power and aerobic capacity compared to traditional continuous training, while
requiring about 40% less training time—an essential advantage for young athletes
managing various commitments (Hall et al., 2023). Overall, the evidence highlights
the importance of specialized SIT protocols in enhancing physical performance,
making them crucial in modern athletic development strategies for youth in team
sports like soccer. Future research should investigate the long-term effects of these
interventions on injury prevention and technical performance under fatigue, areas
that remain under-explored in young athletes (Aloui et al.,, 2021). Nonetheless, the
current data strongly advocate for including SIT that combines plyometric and agility
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elements in standard training regimens for U19 soccer players to optimize their
physical capabilities.

This study reveals significant differences in maximal speed and agility between
the experimental group that participated in the Short Interval Training (SIT) program
and the control group that followed a standard training regimen. However, the small
sample size of 30 participants limits the generalizability of these findings.
Additionally, relying on only two physical assessments may impact measurement
accuracy. Future research should involve larger, more diverse groups and utilize
more objective and comprehensive testing methods to enhance precision.
Investigating other training modalities and combining various approaches could yield
deeper insights into performance enhancement. Despite these limitations, the results
support the effectiveness of the SIT program, which includes plyometric training (PT)
and rapid course exercises, in improving fitness and performance among young
athletes.

This study emphasizes the importance of including targeted physical training
interventions, like short-interval workouts combined with plyometric and sprint
exercises, to improve athletic performance in U19 amateur soccer players. Over an
eight-week period, this type of training can significantly enhance maximal speed and
agility, which are essential for competitive soccer. Implementing structured and
scientifically designed training programs not only improves physical abilities but also
promotes discipline, resilience, and mental focus—qualities that are valuable both on
and off the field. These findings highlight the potential benefits of integrating
specialized training modalities into youth sports development, ultimately
contributing to the athletes’ overall growth and success in their athletic careers.

Conclusions

The trial results strongly demonstrate the effectiveness of the 8-week short
interval training (SIT) program, which incorporates plyometric and fast-course
exercises, compared to traditional training methods. The SIT group achieved
significant improvements in maximal sprint speed, with a 13.3% reduction in 30m
sprint time, and an 8.0% enhancement in change-of-direction agility as measured by
the SWT 90° test, both statistically significant (p<0.001). In contrast, the control
group showed minimal changes, with mean 30m sprint times slightly increasing from
4.481s to 4.499s and no measurable improvement in agility. Post-intervention
comparisons confirmed that the SIT group had significantly better performance in
both speed (p=0.015) and agility (p=0.001) compared to the control group.

These findings highlight the effectiveness of a periodized high-intensity short
interval training (SIT) program in enhancing soccer-specific physical attributes in
U19 players. The observed improvements are likely due to enhanced neuromuscular
coordination and power production resulting from the combined effects of plyometric
and rapid running training. Practically, these results strongly support the
implementation of structured SIT protocols in youth sports programs, especially
given their time efficiency and superior training outcomes compared to traditional
methods. The study underscores the value of adopting science-based SIT models to
maximize the athletic potential of developing soccer players.
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