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ABSTRACT

This study aimed to investigate the effects of plyometric training and total-body
resistance exercise (TRX) on the development of fundamental skills in young male soccer players.
[VETEEE This study employed a quasi-experimental pretest-posttest design. The statistical sample
included 45 young male soccer players aged 17-20 years, who were randomly assigned to three groups
(n=15 per group): Plyometric training, TRX training, and a control group. Basic skills were measured as
follows: agility using the lllinois Agility Test, strength using the one-repetition maximum test, and speed
using the 30-meter sprint test. The experimental groups completed the plyometric and TRX training
programs for 8 weeks, with three sessions per week. Data were analyzed using SPSS software, version
24. Levene’s test was used to examine homogeneity of variances, the Shapiro-Wilk test was used to
assess normality, and multivariate analysis of covariance was employed for inter-group comparisons.
Finally, the Bonferroni post-hoc test was utilized for pairwise comparisons between the groups.

ST The Wilks’ Lambda test (P=0.001) indicated a significant difference in basic skills among the
plyometric, TRX, and control groups. According to the Bonferroni post-hoc test results, the differences
between the following groups were significant in the posttest phase: Agility: Both the plyometric training
group (diff, =-0.72; P=0.007) and the TRX training group (diff =-0.65; P=0.015) showed a significant
difference compared to the control group. Muscular strength index: The plyometric training group
(diff, =3.31; P=0.004) showed a significant difference compared to the control group. Leg explosive
power index: The TRX training group (diff, =2.89; P=0.009) showed a significant difference compared to
the control group. Running speed: Both the plyometric training group (diff, =-0.25; P=0.05) and the TRX
training group (diff ,=-0.21; P=0.016) showed a significant difference compared to the control group.
[@TEIERT According to the research results, both training modalities significantly improved perfor-
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Extended Abstract

Introduction

eveloping fundamental motor skills, such

as agility, muscular strength, explosive

power, and sprint speed, is critical for per-

formance enhancement in soccer. These

skills underpin technical execution, change
of direction ability, and game efficiency. Studies have dem-
onstrated that neuromuscular training modalities, such as
plyometric and suspension-based exercises, can improve
these determinants through different physiological mecha-
nisms. Plyometric training relies on the stretch-shortening
cycle (SSC) to increase the rate of force development
(RFD) and improve the rapid activation of motor units. In
contrast, total body resistance exercise (TRX) employs in-
stability and multi-planar resistance to stimulate core stabi-
lization and functional strength. However, the comparative
effects of these methods on young soccer players remain
inadequately characterized. Therefore, the present study
aimed to investigate and compare the effects of an eight-
week plyometric and TRX training program on selected
fundamental motor skill indices in young male soccer play-
ers aged 17-20 years.

Methods

This study employed aquasi-experimental pretest and
posttest design involving three groups. Forty-five young
male soccer players (mean age: 18.6+0.9 years) were
randomly assigned to three groups (n=15 each): (1) plyo-
metric training, (2) TRX training, and (3) control group.
Training programs for both experimental groups were
conducted for eight weeks, three sessions per week, under
the supervision of qualified strength coaches.
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The plyometric group performed exercises, including
squat jumps, bounding, lateral hops, and drop jumps,
designed to progressively overload the SSC mechanism.
The TRX group performed exercises such as suspended
push-ups, inverted rows, squats, lunges, and plank varia-
tions, emphasizing controlled instability and functional
resistance. Dependent variables were:

Agility: Illinois agility test;

Muscular Strength: One-repetition maximum test in the
back squat;

Explosive Power: Vertical jump test (as a measure of leg
explosive power);

Speed: 30-m sprint test;

Data were analyzed using SPSS software, version 24.
Normality and variance homogeneity were assessed via
the Shapiro—Wilk and Levene’s tests, respectively. To
compare group performance, multivariate analysis of co-
variance and Bonferroni post-hoc tests were applied. The
significance level was set at P<0.05.

Results

The results of the Wilks’ Lambda test (A=value not
shown; P=0.001) indicated a significant multivariate dif-
ference in fundamental motor skill variables among the
plyometric, TRX, and control groups. According to the
Bonferroni post-hoc comparisons, both the plyometric
training group (diff,,=—0.72, P=0.007) and the TRX train-
ing group (diff,,=—0.65, P=0.015) demonstrated signifi-
cantly better agility scores compared to the control group
(Table 1). In terms of muscular strength, a significant
difference was observed between the plyometric and
control groups (diff,=3.31, P=0.004) (Table 1). For leg
explosive power, the plyometric group also outperformed

Table 1. Post-test Comparison of Fundamental Skill Indices Among Groups of Young Male Soccer Players

Mean+SD

. SS Ms
VAR (Sum of Squares) (Mean Square) i
Control Group  Plyometric Group  TRX Group 9 q
Agility (s) 16.4610.77 15.68+0.68 15.81+0.46 481 2.40 2
Muscular strength (kg) 79.90£7.00 87.15%5.30 84.0216.61 79.03 39.51 2
Explosive power (cm) 60.73+2.59 63.00+2.59 63.861+2.06 64.30 32.15 2
Sprint speed (s) 4.07+0.12 3.81+0.21 3.8510.21 0.49 0.24 2
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the control group significantly (diff} =2.89, P=0.009). Re-
garding running speed, both the plyometric (diff, =—0.25,
P=0.050) and the TRX training group (diff,=—0.21,
P=0.016) displayed significantly better performance than
the control group in the posttest stage.

Taken together, these findings confirm that participation
in either plyometric or TRX training effectively enhanced
all evaluated performance indicators, while non-partici-
pation (control) produced no meaningful improvements
over the 8-week study period.

Conclusion

The outcomes of this study clearly demonstrate that
structured plyometric and TRX training programs can
produce meaningful enhancements in the key fundamen-
tal abilities of young Soccer players—namely, agility,
strength, explosive power, and sprint speed.

The superior performance of the plyometric group in
both muscular strength and leg explosive power may be
attributed to the repeated engagement of the SSC, which
improves the rate of force development (RFD) and coor-
dination between agonist and antagonist muscle groups.
Continuous exposure to high-velocity eccentric—concen-
tric transitions enhances neuromuscular efficiency, im-
proving dynamic stability and power generation.

On the other hand, the TRX group also exhibited sig-
nificant improvements—particularly in agility and sprint
speed—although to a slightly lesser magnitude. This can
be explained by the TRX system’s emphasis on body-
weight resistance under instability, which enhances pro-
prioceptive responses and total-body muscle activation.
These neuromechanical adaptations likely translate into
faster limb movement and better postural control dur-
ing rapid directional changes. The n? values (0.20-0.25)
observed suggest moderate-to-large effect sizes across
performance indices, underscoring that both interven-
tions were practically and statistically meaningful. In
practical contexts, this indicates that incorporating plyo-
metric exercises (such as depth jumps and bounding) or
TRX sessions (focusing on dynamic balance and core
engagement) could substantially enhance physical readi-
ness among adolescent footballers. Overall, the findings
support the conclusion that while both methods are ben-
eficial, plyometric training offers a greater advantage
due to its stronger impact on neuromuscular potentia-
tion mechanisms. These results are consistent with prior
studies emphasizing the critical role of SSC-based drills
in improving functional explosive movements pivotal to
soccer performance.
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