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ABSTRACT: This study aimed to assess the effects of three different training methods on
the development of explosive power and strength of young Ethiopian soccer players:
resistance training, plyometric training alone, and mixed training, combining both
plyometric exercise and resistance training. Participants in the study were 36 male U20
soccer players enrolled in Bahir Dar University Sports Academy's youth soccer training
program. The authors used a "randomized block design," with a player's playing position
serving as the stratum, to assign research participants to one of the three training programs
(12 players in each of the plyometric, resistance, and mixed groups). These training sessions
were carried out with each group in accordance with the suggested exercises and training
program for about four weeks in succession. The pre-test result showed that the dependent
variables did not significantly differ between the groups. A post hoc MANOVA was
employed to assess group differences, and partial eta-squared (np2) was utilized to compute
the effect sizes. The result showed that there were significant main effects of the training
method on ballistic strength F(2, 33) = 5.13, p = .012, np2 = 0.24 and explosive power, F(2, 32)
= 12.10, p< .001, np2 = 0.44, but not on static strength, with the study participants in the
plyometric training performing significantly better than those in the other two groups. Thus,
it was concluded that plyometric training is better than resistance training and mixed
training, which combined resistance training and plyometric training.
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Soccer and other multi-sprint team

sports require players to be able to exert more
force quickly to perform well. Thus, although

INTRODUCTION

Soccer is regarded as the most complicated
sport, as different factors and contexts will
influence the relative importance of different
aspects that can impact competitive
performance or success (Rein & Memmert,
2016; Smith et al., 2018; Wilson et al., 2017).
For instance, power training is beneficial in
preparing soccer players' bodies for the
demands of the game (Bedoya et al.,, 2015;
Stojanovié¢ et al., 2017). However, anaerobic
fitness may help athletes when most
needed —during  sprinting,  acceleration,
direction changes, and jumping. According to
Granacher et al. (2016), plyometric exercises,
in particular, are a wuseful physical
conditioning method for developing certain
skill-related metrics of sports performance.

various training programs are accessible, the
ones with the highest event-specific adaptive
stimuli (response) are crucial. Both aerobic
and anaerobic physical fitness metrics are
included in the general concept of physical
fitness in soccer (Bujnovsky et al., 2019). The
anaerobic segment of physical fitness, which
comprises speed, strength, and power (Barnes
et al, 2014; Faude et al., 2012), is the most
crucial for successful soccer play, even though
the aerobic segment is also important (Stglen
et al., 2005).

The main distinction between
strength and power training is that the former
emphasizes overcoming resistance in terms of
the ability to overcome resistance, while the
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latter emphasizes overcoming resistance in
the shortest amount of time (Christian, 2016).

Strength training focuses on moving
as much weight as possible for the prescribed
number of repetitions, which develops the
ability to overcome resistance. In contrast,
Power Training emphasizes the capacity to
overcome opposition and do so in the least
amount of time.

Resistance training (RT), plyometric
training (PT), and mixed training combining
resistance training with plyometric training
(CT) are well-established as safe and
appropriate methods for increasing physical
fitness in young soccer players (de Villarreal
et al., 2015; Sohnlein et al., 2014). The RT is the
most popular approach for increasing
strength, speed, and power (Bedoya et al,
2015; Behringer et al., 2011; Stojanovi¢ et al.,
2017). In RT, one muscle at a time is built up
by repetitions using machines or large
weights, such as hamstring curls or deadlifts
(Schoenfeld, 2011). It increases muscle mass,
develops full-body strength, and provides all
the typical health advantages of exercise, such
as elevating mood, speeding up metabolism
and fat burning, and promoting bone health
(Behm et al., 2017).

An exercise method called PT is used
to improve strength and power (Meylan &
Malatesta, 2009; Ozbar et al., 2014; Stojanovi¢
et al., 2017). It consists of physical activities
designed to enhance dynamic performances
by having muscles deliver their maximal force
briefly. During this type of training, muscles
quickly extend and then immediately contract
(stretch-shortening contraction), using the
elastic energy that was accumulated during
the stretching phase (Wang & Zhang, 2016).

Scholars in the field of soccer agree
that PT improves performance in vertical
jumps, acceleration, muscle power, leg
strength, joint awareness, and general sport-
specific skills (Michailidis et al., 2013). The PT
typically incorporates jumping movements
(Faigenbaum & Chu, 2001), and is linked to
exercises that emphasize the muscle stretch-
shortening cycle (Taube et al., 2012). PT has
been shown to improve sports performance
and reduce the risk of injury (Rossler et al.,
2014; Saez de Villarreal et al., 2012; Stevenson
et al., 2015). Over the years, it has become
more and more common to mixed methods
(CT) combining resistance training with
plyometric training as it yields better results
for muscular power measures than either
method alone (Fatouros et al., 2000; Franco-

Marquez et al., 2015; Martin-Moya et al., 2023;
Zghal et al., 2019).

Statement of the problem

Soccer players are required to execute
various explosive moves, such as jumping,
sprinting,  accelerating, and changing
direction (Turner et al., 2013). Most of these
moves come before the most crucial phases of
the game, known as goal opportunities
(Arnason et al, 2004; Datson et al, 2014;
Faude et al., 2012). Consequently, it appears
that a deeper understanding of how to
enhance these vital physical fitness
components —speed and strong movements —
in soccer players is necessary, particularly for
the more promising younger players with less
data.

The optimum training program to
enhance strength and power development is
still subject to debate in the literature. Faster
power-oriented RT, either alone or in
combination with PT, is thought to provide a
useful training stimulus to enhance jumping
performance, provided the program is well-
designed and carried out (Sdez de Villarreal et
al., 2012). For example, despite its positive
effect, Chtara et al. (2008) found that RT
cannot produce significant strength and
power performance. Another meta-analysis
that assessed the effects of PT on female
players’ vertical jumps confirmed that PT was
more effective in improving performance than
RT (Ramirez-Campillo et al., 2020; Stojanovi¢
etal., 2017).

In terms of soccer, young players who
underwent PT and CT outperformed those
who only received standard soccer training in
terms of increases in strength,
countermovement jump height, and squat
movement velocity (Franco-Marquez et al,
2015). However, youth soccer players aged 13
to 15 who just received PT have also
demonstrated these advantages (de Villarreal
et al,, 2015; Marques et al., 2013).

Additional researchers have directly
compared the effects of PT versus CT
(traditional strength + plyometric training),
but none of them included youth soccer
players (Arabatzi et al., 2010; de Villarreal et
al., 2015; Fatouros et al.,, 2000; Lyttle et al.,
1996). Whether PT or CT yields the intended
and best gains in sports performance in young
soccer players can be questioned.

More precisely, it's unclear whether
CT is better for young soccer players' strength
and power development than PT alone.
Nevertheless, one must know how to train
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efficiently to enhance performance, especially
for young soccer players. Therefore, this
study aims to determine whether RT alone,
PT alone, or CT (mixed training combining
both resistance and plyometric training) is
more effective for the development of
strength and power in young Ethiopian soccer

players. More specifically, this study
answered the following three research
questions.

1. What is the most effective training method
for enhancing static strength in young
Ethiopian soccer players: resistance
training (RT), plyometric training (PT),
mixed or combined training (CT)?

2. What is the most effective training method
for enhancing ballistic strength in young
Ethiopian soccer players: resistance
training (RT), plyometric training (PT), or
combined training (CT)?

3. What is the most effective training method
for enhancing explosive power in young
Ethiopian soccer players: resistance
training (RT), plyometric training (PT), or
combined training (CT)?

Method
Design

In this study, the authors used a
randomized-block design. Based on this
design, young soccer players were initially
divided into six groups according to their
primary positions: fullbacks, center-backs,
holding midfielders, outside midfielders,
attacking midfielders, and strikers. As a
result, the players were grouped according to
their positions before being randomly
assigned. Afterward, a player from each
position was randomly allocated to one of the
three groups. By using this selection process,
we could equitably allocate players who
shared playing positions among the three
groups —fullbacks, center-backs, holding
midfielders, outside midfielders, attacking
midfielders, and strikers. This is due to the
belief that athletes are physically distinct from
other position players due to a certain fitness
level.

Participants’ profile

The study participants included U20
outfield soccer players (n= 36) with a mean
age of 1743.21 years and an average body
weight of 55£3.580kg. The authors selected
these participants purposely because they
participated in a soccer development program
for that age level. All the study participants

were informed to have only their team-based
normal soccer training, and the corresponding
coaches guided the study intervention
exercises in their respective groups. The
soccer-specific training was the same for all
the groups, as the players were from the same
team.

Measures of strength, vertical jump, and
power

A wall squat test (standardized squat
test) was used for static strength, a ballistic
strength test for elastic strength, and a vertical
jump test for leg explosive power. Each
participant had two trials to get the static
strength test score, and we took the best. The
same procedure was applied to measure
elastic strength; however, we took the average
of the two trials, one for the left leg and the
other for the right leg. For leg explosive
power, three trials of the jump-and-reach test
were administered, and we took the average
score.

Study Procedures

Three separate groups were used for
different training treatments since the study's
main objective was to compare how well three
training programs increased the strength and
explosive power of the lower extremities. The
first group worked out with resistance.
Resistance training (RT) was the name given
to the group. The second group, called the
Plyometric Training (PT) group, received
plyometric training. The third group, referred
to as the combined group (CT), underwent a
combination of resistance and plyometric
training. Specific training sessions were held
three times a week for each group for four
weeks.

Utilizing the same techniques as the
post-test, each group's strength and explosive
power were evaluated one week before the
start of each training method (pre-test). Using
the pre-test data, it was concluded that there
was no significant difference in the groups'
explosive power, dynamic strength, or static
strength. Table 1 contains the training plans
that were considered, as well as a thorough
explanation of the suggested workouts.
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Table 1. The detailed weekly plans for each of the three methods of training.

Week Resistance Group (RT) Plyometric Group (PT) Combined Group (CT)
Week Exercise Rep.  Sett Exercise Rep. Set Exercise Rep.  Set
1 Leg extension 7 3 Jump to box 7 3 Jump t 7 3
Squat rock 4 3 Tuck jumps 4 3 leg extension 4 3
Lunge 6 3 Bounding with rings 6 3 Tuck jumps 6 3
Seated calf 6 3 Lateral hurdle jump 6 3 Squat rock 6 3
raise
Calf raise 8 3 Single-leg lateral 8 3 Single-leg lateral 8 3
hops hops
Week Leg extension 6 3 Jump to box 6 3 Jump to box 6 3
2 Squat rock 6 3 Tuck jumps 6 3 Leg extension 6 3
Lunge 8 4 Bounding with rings 8 4 Bounding with rings 8 4
Seated calf 8 4 Lateral hurdle jump 8 4 Lunge 8 4
raise
Calf raise 8 4 Single-leg lateral 8 4 Depth jumps 8 4
hops
Week Leg extension 10 3 Tuck jumps 10 3 Jump to box 10 3
3 Squat rock 10 4 Bounding with rings 10 4 Squat rock 10 4
Lunge 10- 4 Lateral hurdle jump 10- 4 Bounding with rings ~ 10- 4
12 12 12
Seated calf 10- 4 Single-leg lateral ~ 10- 4 Lunge 10- 4
raise 12 hops 12 12
Calf raise 10- 4 Depth jumps 10- 4 Depth jumps 10- 4
12 12 12
Week Leg extension 10- 4 Tuck jumps 10- 4 Jump to box 10- 4
4 12 12 12
Squat rock 10- 4 Bounding with rings ~ 10- 4 Squat rock 10- 4
12 12 12
Lunge 10- 4 Lateral hurdle jump 10- 4 Single-leg lateral  10- 4
12 12 hops 12
Seated calf 10- 4 Single-leg lateral  10- 4 Lunge 10- 4
raise 12 hops 12 12
Calf raise 10- 4 Depth jump 10- 4 Depth jumps 10- 4
12 12 12

As shown in Table 1, each of the three
training groups had a four-week training
schedule. Maintaining progress during the
training process requires adherence to the key
training principles. Without using them, there

Table 2. The specifications of the daily session plans for the three methods of training.

won't be any progress, and plateaus will be
inevitable. Table 2 summarizes the training
protocols that direct the execution of the
training workouts across the three methods
compared.

Day Week 1 Week 2 Week 3 Week 4
Monday Normal soccer training ~ Normal soccer training ~ Normal soccer training ~ Normal soccer training
Tuesday “ Resistance training < Resistance training +* Resistance training < Resistance training
for the RT for the RT for the RT for the RT
“ Plyometric training Plyometric training for % Plyometric training < Plyometric training
for the PT the PT for the PT for the PT
« Combined training < Combined training <+ Combined training < Combined training
for the CT for the CT for the CT for the CT
Wednesday Normal soccer training ~ Normal soccer training ~ Normal soccer training ~ Normal soccer training
Thursday “ Resistance training < Resistance training +* Resistance training < Resistance training
for the RT for the RT for the RT for the RT
“ Plyometric training < Plyometric training <+ Plyometric training < Plyometric training
for the PT for the PT for the PT for the PT
« Combined training < Combined training <+ Combined training < Combined training
for the CT for the CT for the CT for the CT
Friday Normal soccer training ~ Normal soccer training ~ Normal soccer training ~ Normal soccer training
Saturday “ Resistance training < Resistance training +* Resistance training < Resistance training
for the RT for the RT for the RT for the RT
« Plyometric training < Plyometric training <+ Plyometric training < Plyometric training
for the PT for the PT for the PT for the PT
« Combined training < Combined training <+ Combined training < Combined training
for the CT for the CT for the CT for the CT
Sunday Rest Rest Rest Rest

Note: Rep. = Repetition, RT = Resistance Training, PT = Plyometric Training, CT = Combined Training
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As shown in Table 2, the usual soccer
workouts were supplemented with the
training programs of each group. Each
training lasts 1.5-2 hours for three alternate
days per week. For the duration of the
training program, each group attended three
sessions per week. Every measurement was
done on the training field before and after the
four weeks of training.

Data analysis methods

In this study, the authors used
descriptive  statistics to summarize the
average performance of the young soccer
players participating in the three training
methods. We also used MANOVA with a post
hoc test to determine which training method
significantly impacts the assessed outcome
variables. We preferred MANOVA over
ANOVA because the former tests multiple
dependent variables simultaneously. To
determine the amount of the differences or
effect sizes of the training methods, we also
computed partial eta-squared (np2). The
critical value for the whole analysis was
established at.05. The Statistical Program for

Social Science (SPSS) version 25 was used to
perform these statistical analyses.

RESULTS

The findings of this study are presented in
two sections. Section 1 presents a detailed
profile of the study participants that are a part
of this study. Section 2 presents the group
difference analysis using a MANOVA
summary for the three groups (RT, PT, and
CT) across the three dependent variables
compared (Static strength, ballistic strength,
and explosive power).

Study participants’ descriptive summary
statistics

The data is summarized clearly and
concisely in the descriptive statistics
summary. The three measured dependent
variables' descriptive summary results, which
relate to the average achievement of the
soccer players, contain statistics like mean and
standard deviation. Table 3 presents the
descriptive  summary of the sample
performances for young players.

Table 3. Descriptive statistics for the three measured outcomes for the young soccer players in the three

training methods (post-test).

Performance N  Mean SD Std. Error 95% CI for Mean
Lower Bound Upper Bound
Static Strength RT 12 100.96 10.67 3.08 94.18 107.74
(in seconds) PT 12 100.30 26.23 7.57 83.64 116.97
CT 12 100.99 16.46 4.75 90.53 111.45
Total 36 100.75 18.37 3.06 94.54 106.96
Ballistic Strength RT 12 541 0.76 0.22 4.93 5.89
(in seconds) PT 12 4.63 0.60 0.17 425 5.01
CT 12 498 0.41 0.12 4.72 5.23
Total 36 501 0.67 0.11 4.78 523
Explosive Power RT 12 40.69 4.03 1.16 38.13 43.25
(in centimeter) PT 12 48.44 433 1.25 45.69 51.19
CT 12 47.89 411 119 45.28 50.51
Total 36 45.68 5.40 0.90 43.85 47.50

Note: RT = Resistance Training, PT = Plyometric Training, CG = Combined Training, SD = Standard Deviation

As shown in Table 3, the descriptive
statisticc  for the participants' mean
performance scores on static strengths—
which measure their ability to hold a wall
squat range from 100.30 to 100.99 seconds.
The scores for the RT, PT, and CT groups are
100.96+10.67, 100.30+ 26.23, and 100.99+ 16.46
seconds, respectively. The dynamic strength
was tested in seconds to determine which
training methods had different mean score
values. The PT and CT mean values were
4.6310.41 and 4.98%0.41 seconds, respectively,
whilst the RT was 5.41+0.76 seconds. The

explosive power gain for the RT and PT was
40.69+4.03cm and 48.44+4.33cm, respectively.
The CT's explosive power reached 47.68+4.11
cm. Compared to the PT and CT; the RT could
jump a lesser vertical distance.

Group differences in test results using a one-
way MANOVA

After satisfying the assumption, a
one-way MANOVA was used to investigate
relationships between the training methods
(CT, PT, and RT) as IVs and static strength,
ballistic strength, and explosive power as
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dependent variables (DVs). The one-way
MANOVA results showed significant main
effects of the training method on ballistic

strength and explosive power but not on
static strength. The one-way MANOVA
results are summarized in Table 4.

Table 4. Summary results of the between-subjects effects of the three groups in terms of static strength,
dynamic strength, and explosive power gains.

Performance Sum of Squaresdf Mean SquareF  Sig. partial eta-squared (np2)
Static Strength  Between Groups3.62 2.00 1.81 0.01 1.00 0.00
Within Groups 11802.47 33.00357.65
Total 11806.09 35.00
Ballistic StrengthBetween Groups3.73 2.00 1.86 513 .012* 0.24
Within Groups 12.00 33.000.36
Total 15.73 35.00
Explosive PowerBetween Groups448.89 2.00 224.44 13.00.000**0.44
Within Groups 569.89 33.0017.27
Total 1018.77 35.00

*The mean difference is significant at the 0.05 level.

As shown in Table 4, the test results
for static strength showed no statistically
significant difference according to training
methods, with F(2, 33) = 1.81, p = 1.00, and
partial eta squared = 0.00. However, the
ballistic strength test results show that the
training method had a statistically
significant impact on  ballistic  strength
test scores: F(2, 33) = 5.13, p = .012, partial eta
squared = 0.24. Additionally, the training
method had a statistically significant impact
on explosive power test scores F(1, 75) = 0.195,
p< .000, partial eta squared = 0.44. To put it
simply, when converted into Cohen's d, the
partial eta squared values yielded score
values of 112 and 1.77 effect sizes,
respectively (Lenhard & Lenhard, 2016),
which were interpreted as large-value effects
(Cohen, 1988).

There was no statistically significant
difference between the PT and CT groups

regarding the gain in static strength.
However, there is a statistically significant
difference in the ballistic strength gain
between the three groups (RT, PT, and CT).
Also, for explosive power, a significant
difference in young soccer players' scores
accounted for the effect of the training
method. As a result, hypotheses 2 and 3 were
verified. The training method identified a
greater effect value of 1.12 and 1.77 effect size
differences,  accepting the  alternative
hypothesis (H2 and H3) that there were
variations in the means of the three groups.
The univariate main effects were examined,
given the significance of the overall
MANOVA test for ballistic strength and
explosive power. The descriptive statistics
related to the three groups' mean performance
scores are shown in Table 5.

Table 5: Multiple comparisons of the three groups' mean performances across static strength, ballistic

strength, and explosive power.

Performance  Treatment groupTreatment groupMean DifferenceStd. ErrorSig.95% CI
Lower BoundUpper Bound
Ballistic StrengthRT PT 79 25 .008.18 1.39
CT 44 25 194-17 1.04
PT RT =79 25 .008-1.39 -18
CT -35 25 .342-.95 .25
CT RT -44 25 194-1.04 17
PT .35 25 .342-.25 .95
Explosive PowerRT PT -7.75" 1.70 .000-11.91 -3.59
CT -7.20° 1.70 .000-11.37 -3.04
PT RT 7.75 1.70 .0003.59 11.91
CT .55 1.70 .945-3.62 4.71
CT RT 7.20° 1.70 .0003.04 11.37
PT -.55 1.70 .945-4.71 3.62

*The mean difference is significant at the .05 level.
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As shown in Table 5, the PT
significantly achieved a better dynamic
strength gain than the RT, p = .008 (4.67+0.60
versus 5.41+0.76 seconds), as they covered the
25m hop sprinting with 0.79 seconds faster
than the RT (table 3 and 5). However, the
difference between the RT and the CT was not
statistically significant. In the same way, the
PT does not have a significant difference with
the CT in the performance gain of dynamic
strength. Univariate testing revealed that the
PT group outperformed the RT group in
terms of explosive power and ballistic
strength. Based on the multiple comparisons,
the RT achieved statistically smaller explosive
power development/gain than both PT and
CT in the p<.001 (40.69+4.03 versus 48.44+4.33
and 40.69+4.03 versus 47.89+4.109cm) (Table 3
& 5). The PT and CT achieved 7.75 and 7.20cm
vertical jump performance gains than that of
the RT respectively. However, the explosive
power gain was not significantly different
between the PT and CT (48.44+4.33 versus
47.89+4.109cm).

However, there isn't a
significant difference between the RT and CT
groups' ballistic strength results. Furthermore,
the results of the univariate testing for
explosive power show that the PT and CT
groups outperformed the RT group in terms
of both explosive power and ballistic
strength. This is clear from the information in
Table 5.

DISCUSSION

This study aims to compare the impacts of
three distinct training methods —RT, PT, and
CT —on the development of young Ethiopian
soccer players' static strength, ballistic
strength, and explosive power. As predicted,
the PT and CT demonstrated a higher
performance gain in dynamic strength and
explosive power than the RT group,
indicating that the two training methods
increase strength and power differentially. PT
and CT, rather than RT, can be beneficial for
physiological reasons. Greater muscle size
and morphology, better intermuscular
coordination, enhanced neuromuscular
activation, and increased excitability of the
stretch reflex are potential explanations of the
muscle power gain seen here for the PT and
CT (Markovic & Mikulic, 2010; Slimani et al.,
2017).

A total of twelve PT or CT sessions (3
sessions per week, for 4 weeks), compared to
RT (as a control group), found significantly
more improvement in explosive power
performance of 7-8cm. This superior
improvement may be attributed to
adaptations like increases in the thickness,
fascicle length, and pennation angle of knee
flexor and extensor muscles (Ullrich et al.,
2018). Several study findings go in line with
this study as plyometric or plyometric plus
resistance training can positively affect the
power performance of lower limbs (Ozbar et
al., 2014; Ramirez-Campillo, Gonzalez-Jurado,
et al, 2016; Ramirez-Campillo et al., 2020;
Ramirez-Campillo, Vergara-Pedreros, et al.,
2016; Ullrich et al., 2018). The same thing is
true with the effect of plyometric training on
the upper limbs. Plyometric training was
effective in developing the upper limb power
development of Golf players (Fletcher &
Hartwell, 2004).

Regarding the frequency of the
intervention training, less than three sessions
per week have even been shown to produce
substantial improvement (Ozbar et al., 2014;
Ramirez-Campillo et al., 2018; Rosas et al,,
2017) after plyometric training. In the current
study, the effect size ranges between ES= 0.8-
1.47, which represents moderate to high effect
sizes (Lenhard & Lenhard, 2016).

A systematic review with a meta-
analysis was conducted to assess the effects of
plyometric jump training on female soccer
players’ vertical jump height (Ramirez-
Campillo et al., 2020). The magnitude of the
main effect was moderate (ES = 1.01, p =
0.002). The current study's findings align with
the findings reported in the literature on this
field that recommend that plyometric
exercises are effective in players for the
improvement of vertical jump height. Thus,
plyometric exercises are the best stimulus to
cause the most possible adaptive response
regarding explosive power. And it is also
clear that the potent effect of plyometric
training can be identified after 4 weeks. Also,
power training consists of a combination of
resistance  training and strength-based
plyometric exercises, which can have a
significant adaptive effect on strength-based
speed (dynamic/ballistic) and power(Franco-
Marquez et al., 2015). In the same way, 4-
week plyometric training and as well 8 weeks
of plyometric training can significantly
improve the explosive power of lower limbs
(Voisin & Scohier, 2019). From a training



210

Belayneh Chekle Admasu and Tefera Tadesse

frequency perspective, two weekly strength
training sessions are sufficient to increase a
player’s force production (Silva et al., 2015).

No matter what level of load is
assigned to resistance exercise, it is far more
important to exert as much effort (fastest
concentric speed) as possible per repetition;
otherwise, the training effects are reduced
(Sakamoto et al., 2016). This is the reason that
can be taken for the RT (resistance training
alone) not to have an effect as big as that of
the PT or CT. Thus, using stretch-shortening
cycle effects with increased power may give a
further training edge. Coaches need to
understand that force generation in soccer
players is not just about quantity but also
about explosiveness (Michailidis et al., 2013).
The adaptation that can be expected is also a
function of the force generation speed or
explosiveness (Sakamoto et al.,, 2016). Thus,
speed of action or force generation and
displacement for every repetition, rather than
smooth repetitiveness, is too critical
(Sakamoto et al, 2017). Generally, force
exertion at a faster rate and speed is the key to
accomplishing desired functional needs
(Lyttle et al., 1996).

Thus, training methods aimed to
improve the power and speed of a specific
muscle are advised to focus on both the speed
of contraction and power (Kraemer et al,
1996; Lyttle et al., 1996). Exaggerating the
effect of speed of movement (effort) over that
of intensity (load), recent studies confirm that
effort rather than intensity has a greater effect
on training effectiveness when the concern is
power and dynamic strength (Gonzélez-
Badillo et al., 2014; Pareja-Blanco et al., 2014).
Thus, maximum effort in every repetition is
crucial, no matter what intensity, for
optimizing training outcomes (Sakamoto et
2016). Another that

improving change-of-direction performance

al., study found

and counter-movement jump can be
significantly enhanced by a CT intervention
that consists of strength training, plyometrics,
and running tactics (Markovic & Mikulic,
2010). This study's findings demonstrate that,
with no apparent difference between the two
training approaches, PT and CT can help

young soccer players' explosive power.

CONCLUSIONS AND IMPLICATIONS

Conclusions
This training intervention design, in
particular the application of Plyometric

training (PT) and combined training (CT) in
the actual training of young soccer players,
offers clear examples of how to use PT and CT
to improve strength and explosive power. The
study's conclusions show that the hypothesis
about explosive power gains is correct, and
sufficient data supports the hypothesis.
Similarly, the study hypothesis may be
partially correct in the ballistic strength
improvements. However, this study doesn't
have enough data to support the hypothesis
that predicts a difference between the RT and
CT groups.

Results suggest that PT is the best
stimulus to cause the most possible adaptive
response regarding strength and explosive
power. And it is also clear that the potent
effect of PT can be identified after 4 weeks.
Also, a CT can have a significant adaptive
effect on ballistic strength and explosive
power. PT, which involves a stretch-
shortening cycle, enhances force, power
output, work done, and thus overall sports
performance. PT is better by far than RT alone
in improving soccer-specific anaerobic fitness,
including strength and explosive power. If RT
is to be part of the preparation or maintenance
of anaerobic fitness, it is too important to
combine it with PT for better sport-specific
preparation.

Implications

When the preparation is short for a
soccer season, the training programs
introduced in this study can be valuable to
keep soccer players fit for sport-specific

anaerobic physical fitness demands like
strength and power. Short preparation
periods of three to five weeks in

contemporary soccer are familiar challenges.
Thus, this study might contribute information
regarding improving soccer-specific finesses
such as static strength, ballistic strength, and
explosive power.

The  current study's findings
demonstrated that when compared to RT
alone, PT or CT significantly increased the
strength and explosive power of young soccer
players. Thus, this research may have
important implications for coaches looking to
maximize the development of strength and
power of young soccer players, especially U20
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players. Given the brief four-week duration of
the strength training used in this study, it can
be readily combined with other training
elements before the start of regular technical-
tactical field soccer training.
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