International Journal of Human Movement and Sports Sciences 13(1): 21-29, 2025

DOI: 10.13189/saj.2025.130103

http://www.hrpub.org

The Effect of Contrast Training Methods on the Speed
and Lower Body Strength of Futsal Athletes

Rizki Barokah Purnamasari?, Ira Purnamasari®”, Geraldi Novian!

IStudy Program of Sport Physical Coaching, Faculty of Sport and Health Education, Universitas Pendidikan Indonesia, Indonesia
2Study Program of Sport Coaching Education, Faculty of Sport and Health Education, Universitas Pendidikan Indonesia, Indonesia

Received October 16, 2024; Revised December 10, 2024, Accepted December 24, 2024

Cite This Paper in the Following Citation Styles

(a): [1] Rizki Barokah Purnamasari, Ira Purnamasari, Geraldi Novian , "The Effect of Contrast Training Methods on
the Speed and Lower Body Strength of Futsal Athletes,” International Journal of Human Movement and Sports Sciences,
Vol. 13, No. 1, pp. 21 - 29, 2025. DOI: 10.13189/saj.2025.130103.

(b): Rizki Barokah Purnamasari, Ira Purnamasari, Geraldi Novian (2025). The Effect of Contrast Training Methods on
the Speed and Lower Body Strength of Futsal Athletes. International Journal of Human Movement and Sports Sciences,

13(1), 21 - 29. DOI: 10.13189/5aj.2025.130103.

Copyright©2025 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract Futsal athletes need overall excellent
physical condition, specifically, speed and lower body

strength are the dominant components used in futsal games.

However, unfortunately, often these components are not in
prime condition because the training methods used to
improve these components tend to be monotonous. Various
physical training methods have been proven to have a
positive effect on increasing the speed and strength of
athletes' lower bodies, one of which is the contrast training
method. This study aims to examine the impact of the
contrast training method on the speed and lower body
strength of futsal athletes. The research method used is an
experimental method using a pretest-posttest control group
design, where the experimental group is given the contrast
training method and the control group is given the
conventional method. A total of 20 female futsal athletes
were involved as subjects of this research who were given
training program for 8 weeks (3 sessions/week). The
instruments used in this research were the 20-meter sprint
test to measure speed and the 1 maximum repetition squat
test to measure lower body strength. The t-test was used in
this research for data analysis. The research results showed
a significant effect of the contrast training method on the
speed and lower body strength of futsal athletes, while
conventional training methods did not have a considerable
impact. However, both groups experienced an increase in
ability, where the experimental group experienced an
increase in speed of 3.21% and lower body strength of
3.67%, while the control group only experienced an
increase in speed of 0.06% and lower body strength of

0.2%. This research concludes that the contrast training
method is scientifically proven to be able to provide a
significant increase in the speed and lower body strength of
futsal athletes. So, we recommend using the contrast
training method in the training process for futsal athletes
because it has been proven to provide positive benefits.

Keywords Contrast Training Methods, Speed, Lower
Body Strength, Futsal Athletes

1. Introduction

Futsal is a high-speed, indoor soccer variation that
challenges players to master quick movement, agility, and
technical skill within a compact playing area. Known for
its fast-paced gameplay, futsal requires players to perform
rapid accelerations, abrupt decelerations, and frequent
directional changes, which places heavy demands on their
lower body strength and speed. The confined environment
and the game’s structure mean that athletes need not only
endurance but also the ability to sprint repeatedly, recover
quickly, and maintain agility throughout the match. As
futsal grows in popularity, the focus on developing targeted
training methods to enhance these physical attributes is
intensifying, and one approach gaining attention is contrast
training [1], [2].

Contrast training is a method that alternates between
high-intensity, resistance-based exercises and lighter, more
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explosive movements within the same session. This
approach is based on the concept of post-activation
potentiation (PAP), where muscles generate more force
and power following a high-resistance activity. By priming
the muscles, contrast training aims to improve athletes'
speed, strength, and power simultaneously, making it an
appealing option for sports that demand explosive lower
body performance [3]. Given futsal’s reliance on lower
body strength and quick reflexes, contrast training could
provide significant advantages by improving players’
sprinting ability, agility, and power, which are critical for
optimal performance.

Futsal is unique in its requirements compared to outdoor
soccer, as the game is played on a smaller court with only
five players per side. The compact space and the need for
constant movement necessitate a blend of anaerobic and
aerobic endurance, muscular strength, and rapid power
generation. Unlike traditional soccer, which often involves
more extensive running, futsal requires athletes to be in
constant motion with brief recovery intervals. This
demands that players develop not only the ability to
perform quick, high-intensity sprints but also the strength
and stability to execute rapid changes in direction while
maintaining balance and control [4].

Lower body strength plays an essential role in futsal, as
it enables players to perform powerful, repetitive
movements and maintain stability [5]. Quick acceleration,
vertical jumps, and sudden pivots rely on a strong lower
body foundation, which helps athletes not only move
efficiently but also reduce injury risks associated with
abrupt movements. Speed, particularly sprinting ability, is
equally crucial, as it allows players to reach the ball faster,
create scoring opportunities, and maintain a competitive
edge. Therefore, targeted training that addresses both speed
and lower body strength is crucial for futsal athletes
seeking to maximize their performance.

Contrast training is grounded in the principle of
post-activation potentiation (PAP), a phenomenon where
muscles can produce more power after a high-resistance
exercise. The logic behind PAP suggests that heavy,
high-load exercises activate muscle fibers, which are then
better primed for subsequent explosive movements. This
sequence typically involves pairing a heavy,
strength-focused exercise, like a squat, with a lighter,
power-oriented movement, like a jump, targeting the same
muscle groups. The heavy load activates the muscle motor
units, allowing athletes to produce more force during the
lighter, explosive movement. The PAP effect has been
shown to improve strength, power, and speed, which are
essential for many sports, particularly those involving
sprinting, jumping, and quick changes in direction [6].

Studies have shown that contrast training can be
effective in enhancing explosive power and speed, making
it a promising method for athletes in sports requiring
high-intensity, intermittent movements, like futsal. By
leveraging PAP, contrast training could provide futsal

players with significant improvements in speed and lower
body strength, as these are primary attributes required to
excel on the court [7]. The method’s focus on both strength
and explosive power means athletes may achieve balanced
improvements, enhancing their ability to sprint quickly,
change direction with agility, and perform power-intensive
actions without compromising endurance or balance.

Although contrast training is relatively new in the
context of futsal, it aligns well with the sport's specific
physical requirements. For futsal players, increased
explosive strength and speed are invaluable for common
actions, such as sprinting to intercept a ball, making quick
turns during gameplay, or striking with precision. Previous
studies have highlighted the positive effects of speed
training on young futsal athletes, suggesting that exercises
focused on speed and power are beneficial. By
incorporating contrast training, players can develop a more
comprehensive physical profile, targeting both strength
and speed in a way that traditional training methods may
not fully achieve [8].

An additional benefit of contrast training is its potential
to improve balance and reduce muscle asymmetries, which
are essential for performance and injury prevention in
futsal. Enhanced balance helps players execute challenging
maneuvers more effectively, reducing the likelihood of
injuries that often result from high-impact, rapid changes in
movement. In team sports like futsal, the ability to stabilize
quickly after sudden movements, such as sprints or
directional shifts, directly impacts a player’s performance
and resilience on the court [9].

Contrast training has significant implications for
improving speed and lower body strength in futsal athletes.
Through the PAP effect, contrast training can enhance
sprinting ability, allowing players to respond more quickly
to dynamic game situations, cover distances faster, and
better recover from bursts of activity. The heavy,
resistance-based aspect of contrast training contributes to
increased muscle strength, providing futsal athletes with
the power needed to perform rapid, forceful movements.
This combination of power and speed is essential for futsal
players, as it improves their ability to respond to sudden
shifts in gameplay and increases their capacity to maintain
high performance throughout matches.

Moreover, developing lower body strength through
contrast training contributes to greater agility, as players
become more capable of quick directional changes with
minimal risk of imbalance. The pairing of strength and
speed exercises in contrast training ensures that athletes
work on both explosiveness and control, two critical
elements for success in futsal [10]. The explosive power
gained from contrast training also benefits movements like
striking and shooting, which rely heavily on lower body
strength. As players enhance these core physical abilities,
their overall game performance improves, allowing them
to compete more effectively and consistently.

Futsal presents unique physical demands that challenge
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athletes to balance speed, agility, and strength in a
high-paced, confined environment. Contrast training, with
its basis in post-activation potentiation, has shown
potential as an effective training approach for developing
the speed and lower body strength essential to futsal. The
PAP effect in contrast training provides a unique advantage,
as it simultaneously enhances power output and muscular
endurance [11]. By leveraging contrast training techniques,
futsal athletes could experience improvements in critical
physical attributes, allowing for greater performance on the
court and potentially extending the longevity of their
careers. This study aims to investigate the effects of
contrast training on futsal players' lower body strength and
speed, contributing to the development of evidence-based
training recommendations for athletes, coaches, and
trainers in the sport [12].

Thus strength training with exercises such as heavy
squats and plyometric jumping exercises with exercises
that involve muscle action with rapid cycles of stretching
and shortening can increase speed and strength [13].
Improving performance in games can use the contrast
training method which involves training by increasing
muscle strength, the ability to generate energy quickly, and
the ability to withstand a high heart rate for a specified
period [14]. Previous study stated that this research
indicates that the use of the contrast method can be an
effective method for increasing speed and lower body
strength in competing futsal players [15]. Speed must be
done with continuous movement, in the same form in the
shortest possible time. Speed and lower body strength in
the game of futsal are components that are needed in
addition to other elements. Thus, very focused training is
needed so that it can be utilized effectively and efficiently.
This will improve their performance when playing on the
field.

2. Material and Methods

The research method used is the experimental method
that refers to previous studies which revealed that the
experimental method is a method that tests a treatment
(which in this research is known as a training program) to
determine the cause and effect of the treatment on other
variables with a pretest-posttest control group design,
which means that in this study we conducted two tests
(before and after training is program given) on two
different groups (experimental and control group) [16],
[17]. The subjects involved in this study were 20 female
futsal athletes who had been practicing futsal for 5-8 years
and had participated in 3 regional competitions in the past
year. The subjects were then divided into two experimental
and control groups comprising ten athletes. The subjects
were divided into groups based on random assignment and
selection techniques so that all subjects had the same
chance to enter each group randomly. This method is used
to avoid subjectivity in research on the subjects. The
experimental group was given a training program in the
form of strength training with a contrast training method
adapted from previous research in which we compiled a
training program based on the dominance of the main
muscles that work in futsal [18], while the control group
was given strength training program using the conventional
method. This training program was given to the sample for
8 weeks with 3 sessions/week which can be seen in more
detail in Table 1.

Before and after the training program is given, the
sample will take a test using the 20-meter sprint test to
measure speed abilities and the 1-RM squat test to measure
lower body strength abilities [19]. The data obtained were
then processed and analyzed using SPSS version 24 with
normality testing using the Lilliefors test and hypothesis
testing using the paired sample t-test [20].
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Table 1. Strength Training Program using the Contrast Training Method
Week Item Repetition Set Intensity Rest

Bench Press
Squat 80% 1 RM .

1 8 3 2 mins
Low Row 40% 1 RM
Leg Curl
Shoulder Press
Leg Extension 80% 1 RM .

2 8 3 2 mins
Lat-Pull Down 40% 1 RM
Nordic Curl
Front Raises
Lunges 80% 1 RM .

3 8 3 2 mins
Reverse Fly 40% 1 RM
Leg Press
Bench Press
Squat 80% 1 RM .

4 8 3 2 mins
Lat-Pull Down 40% 1 RM
Nordic Curl
Shoulder Press
Leg Extension 80% 1 RM .

5 8 3 2 mins
Low Row 40% 1 RM
Leg Curl
Front Raises
Lunges 80% 1 RM .

6 8 3 2 mins
Lat-Pull Down 40% 1 RM
Nordic Curl
Shoulder Press
Leg Extension 80% 1 RM .

7 8 3 2 mins
Reverse Fly 40% 1 RM
Leg Press
Front Raises
Lunges 80% 1 RM i

8 8 3 2 mins
Low Row 40% 1 RM
Leg Curl

3. Results we present a statistical description in Table 3.

Anthropometric data can be seen in Table 2.

Table 2. Anthropometric Data

Group Age (years) Height (m) Weight (kg)
Experiment 18.9 +1.287 1.55 +0.034 54.33 £4.543
Control 19.1 £1.101 1.54 £0.037 50.37 £6.554

Based on Table 2, the experimental group's average age
is older than the control group, with a difference of 0.2
years. Likewise, the experimental group's height is 0.01
meters higher than the control group. In addition, the
experimental group has a much heavier weight than the
control group, with a difference of 3.96 kg. Furthermore,

Table 3 shows the mean value, standard deviation,
normality test results, and hypothesis testing results. Based
on Table 3, in the speed variable, the experimental group
has a faster increase in the average value than the control
group. In the lower body strength variable, the
experimental group also has a much more significant
increase in the average value than the control group.
Furthermore, the results of the normality test show that all
data obtained a Sig. Value. > .05 means that all data are
typically distributed, so we use a parametric approach.
Based on the hypothesis test results using the paired
sample t-test, in the speed variable, the experimental group
obtained a Sig. Value. (2-tailed) < .05, while the control
group obtained a Sig. Value. (2-tailed) > .05, and this
shows that the contrast training method significantly
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affects the speed of futsal athletes, while the conventional
method does not substantially impact the speed of futsal
athletes. In the lower body strength variable, the
experimental group obtained a Sig. Value. (2-tailed) < .05,
while the control group obtained a Sig. value.
(2-tailed) > .05, and this shows that the contrast training
method significantly affects the lower body strength of
futsal athletes while the conventional method does not
substantially impact the lower body strength of futsal
athletes. Furthermore, we present the percentage of results
that can be seen in Figure 1.

Figure 1 shows the percentage of results on the speed

variable of the experimental group has a pre-test value of
83.03%, and a post-test value of 86.24% so there is an
increase of 3.21%. While in the control group has a pre-test
value of 79.86%, and a post-test value of 79.92% so there is
an increase of 0.06%. Furthermore, we present the
percentage of lower body strength results in Figure 2.

Figure 2 shows the percentage of results on the lower
body strength variable, the experimental group has a
pre-test value of 47.86%, and a post-test value of 51.53%
so there is an increase of 3.67%. In the control group, the
pre-test value was 45.7%, a post-test value of 45.9% so
there was an increase of 0.2%.

Table 3. Mean Value, Standard Deviation, Normality Test Results, and Hypothesis Testing Results

Variable Group Test Mean + Std. Dev. Sig. Sig. (2-tailed)
Pre- 5.134 £ 0.649 .200
Experiment .034
Post- 4.929 + 0.557 .200
Speed
Pre- 5.339 £ 0.675 .200
Control 911
Post- 5.341 £ 0.705 .200
Pre- 71.8+7.376 179
Experiment .000
Post- 77.3+8.070 139
Lower Body Strength
Pre- 68.6 £9.216 .200
Control .844
Post- 68.8 £ 7.554 .099

*Notes: speed score unit in seconds, lower body strength score unit in kilograms, Sig. means the results of the normality test using the Lilliefors test,
Sig. (2-tailed) means the results of the hypothesis test using the paired sample t-test.
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Figure 1. Percentage of Speed Ability Results
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4. Discussion

Based on the data above, it is proven that the contrast
training method is useful for increasing the speed and
strength of the lower body of futsal athletes. Weight
training followed by plyometric training appears to
increase muscle response to explosive stimuli, thereby
improving performance in dynamic and fast game
situations. The discussion of these results strengthens the
Post Activation Potentiation (PAP) theory which is the
basis of the contrast training method, namely that intense
muscle contractions from weight training can increase
neuromuscular activity during plyometric training,
resulting in stronger and faster muscle contractions [11].
The data shows that athletes who follow the contrast
training program show significant improvements in motor
unit recruitment and movement efficiency which
contribute to increased athlete speed and are supported by
previous research [21]. Other researchers say that contrast
training is a training technique in which heavy resistance
training and explosive power training are performed
alternately [11].

Recent findings suggest that combining physical
training that focuses on speed and strength can lead to
significant improvements in athlete performance. The
French contrast method, which consists of four types of
training, has become popular in recent years through a
mechanism called PAP, where heavy loads at the
beginning of the circuit allow athletes to jump to higher
heights on all subsequent jumps. Over time, the following
benefits of the French contrast method emerge for
increased speed, increased strength, and increased mobility,
all in the same circuit. The benefits of the contrast method
are increased muscle activation, where heavy weight

training increases the recruitment of muscle fibers that are
then used in plyometric training, resulting in stronger and
faster muscle contractions. In addition, this combination of
training improves coordination between muscles and the
nervous system, improving response and speed of
movement.

Another opinion that mentions other benefits of the
contrast training method is that this method combines two
types of training in one session, making it time efficient
which can help coaches do speed and strength training in
dealing with dense weekly microcycles [8]. Several studies
have shown greater increases in maximum speed and
strength after contrast compared to other single training
methods. One of the advantages of the contrast training
method used in futsal is the increase in the rate of force
development (RFD) or the ability of muscles to produce
force in a short time. Futsal is played with a fast rhythm
and players need acceleration and rapid changes of
direction [22], [23]. Plyometric training in the contrast
training method involves explosive movements that
increase muscle and tendon elasticity, helping players
make fast and agile movements [24]. This exercise also
increases core and leg muscle strength which supports
stability and control when accelerating or stopping sudden
movements.

Futsal players who are trained with this method can
reduce reaction time, increase running speed, and have
better agility on the field [25]. In addition to the training
method provided must be effective, the consistency of
training results is also an important thing. Athletes who
follow the contrast training program show higher
consistency in their performance compared to the control
group [26], [27]. This shows that this method is not only
effective in the short term but also provides long-term
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benefits in maintaining and improving athlete performance
[28], [29]. This method can be done for long-term athletes
in terms of lower body strength, based on the results of the
one-repetition maximum (1RM) squat test, heavy strength
training followed by plyometric training helps increase
muscle mass.

Lower body strength is a core part because futsal
requires various activities such as short sprints, quick
changes of direction, and strong and accurate shots.
Research [30], also shows that contrast training can
increase lower body strength and muscle explosive power,
which supports the findings of this study. So, the data
obtained shows that increasing lower body muscle strength
has a positive impact on athlete performance in various
aspects of futsal, such as the ability to jump higher and kick
harder. Heavy weight training followed by plyometric
training in contrast training increases the ability of muscles
to produce explosive power. This is very important in
futsal, where players often have to make explosive
movements quickly. The results of this study also support
the theory of post-activation potentiation (PAP), which
states that intense muscle contractions from heavy weight
training can increase neuromuscular activity during
plyometric training [31].

In addition, the contrast training method not only
develops maximal strength and explosive power but also
improves neuromuscular efficiency. This means that the
leg muscles are more efficient in activating muscle fibers
during fast movements, which is very important in futsal
matches where players often have to react in a short time
[32], [33]. The long-term effects of this method on futsal
players are increased speed, endurance, and overall
performance in the game. In addition, the contrast training
method can reduce the risk of injury because it strengthens
muscles and tendons, and increases joint stability around
the knees and ankles [34], [35].

The data above shows that athletes who follow the
contrast training program experience a significant increase
in motor unit recruitment, which contributes to increased
lower body strength. In this case, futsal athletes benefit
greatly because lower body strength is very important in
supporting when on the field such as fast sprints, sudden
changes in direction, and powerful shots. Because if the
athlete is strong then he must be fast. In the contrast
training session, athletes will do weight training such as leg
presses to increase lower body strength which is crucial in
futsal. Through a combination of heavy-weight training
and plyometrics, athletes can develop stronger and more
responsive muscles, which are very important for fast and
dynamic movements in futsal. This method also allows
athletes to respond faster and with greater power in
demanding situations [36], [37].

Based on the explanation above, this study
re-emphasizes the importance of using appropriate and
scientifically based training methods to improve athletes'
abilities; in this study, we highlight the contrast training
method. The results of this study explain several previous

studies that are still controversial regarding the impacts of
the contrast training method. Most studies emphasize the
effects of contrast training on athlete strength, but very few
examine its impact on athlete speed. We know that great
strength  will affect athletes' speed in performing
movements because 'strong athletes are fast athletes'.
Therefore, this study proves that increased strength can
also increase an athlete's speed.

5. Conclusions

This study concludes that the contrast training method is
scientifically proven to significantly improve the speed and
strength of the lower body of futsal athletes. We see that
the characteristics of the contrast training method that
combines strength training and plyometric training make
athletes experience more significant performance
improvements compared to conventional training.
Increased maximum strength and explosive power, muscle
coordination and synergy, and strengthening of connective
tissue are vital factors that contribute to the results of this
study. The increase in speed and strength of the lower body
shows that the contrast training method is an effective
strategy and can be implemented into a routine training
program to help athletes achieve optimal performance on
the field. Therefore, we recommend using contrast training
methods in the training process of futsal athletes because it
has been proven to provide positive benefits.

Acknowledgements

We would like to thank the Faculty of Sport and Health
Education, Universitas Pendidikan Indonesia, which has
supported the research that led to the publication of this
article.

REFERENCES

[1] T. Rico-Lara, A. Mateo-Orcajada, L. Abenza-Cano, F.
Esparza-Ros, and R. Vaquero-Cristobal, “Differences in
Psychological Variables and the Performance of Female
Futsal Players according to Playing Position, Match Result
and Menstruation,” Int. J. Environ. Res. Public Health, vol.
20, no. 8, 2023, doi: 10.3390/ijerph20085429.

[2] M. Toha, “Meaning of Futsal,” Educ. Sport., vol. 1, no. 01,
pp. 6-12, 2020, doi: https://eprints.uny.ac.id/66767/3/BAB
%2011.pdf.

[3] D. Pranata, W. Yunitaningrum, A. Triansyah, Fitriana, and
P. Hidasari, “Sports Match Management,” J. Soc. Sci.
Technol. Community Serv., vol. 4, no. 1, pp. 1-5, 2019, doi:
10.33365/jsstcs.v4i1.2291.

[4] N. Naser, A. Ali, and P. Macadam, “Physical and
physiological demands of futsal,” J. Exerc. Sci. Fit., pp. 76—



28

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

The Effect of Contrast Training Methods on the Speed and Lower Body Strength of Futsal Athletes

80, 2017, doi: 10.1016/j.jesf.2017.09.001.

M. R. Seran and A. M. Sumaryanti, “Correlation of Balance,
Coordination, and Power of Leg Muscles to the Quality of
Shooting Ability in Futsal Games,” Int. J. Multidiscip. Res.
Anal., vol. 7, no. 4, pp. 1794-1802, 2024.

C. Pratomo, S. Sumartiningsih, and A. Raharjo, “JUARA :
Jurnal Olahraga The Effect of Endurance Training Method
and Vo2max Ability on Fatigue Time in,” J. Olahraga,
2023, doi: 10.33222/juara.v8i1.3034.

T. Apriantono, A. D. Juniarsyah, I. K. Adnyana, M. F.
Hasan, and D. Resmana, “The effect of speed training on
the physical performance of adolescent futsal players,” J.
Penelit. Pembelajaran, vol. 9, no. 1, pp. 172-184, 2023, doi:
10.29407/js_unpgri.v9i1.19047.

R. K. Thapa, P. Narvariya, A. Weldon, and K. Talukdar,
“Can complex contrast training interventions improve
aerobic endurance, maximal strength, and repeated sprint
ability in soccer players? A systematic review and
meta-analysis,” Montenegrin J. Sport. Sci. Med., no.
August, 2022, doi: 10.26773/mjssm.220906.

A. Mesfar et al., “Effects of 8-Week In-Season Contrast
Strength Training Program on Measures of Athletic
Performance and Lower-Limb Asymmetry in Male Youth
Volleyball Players,” Int. J. Environ. Res. Public Heal., vol.
19, 2022, doi: 10.3390/ijerph19116547.

N. Elbadry, A. Hamza, P. Pietraszewski, D. I. Alexe, and G.
Lupu, “Effect of the French contrast method on explosive
strength and kinematic parameters of the triple jump among
female college athletes,” J. Hum. Kinet., vol. 69, no. 1, pp.
225-230, 2019, doi: 10.2478/hukin-2019-0047.

P. Cormier, T. T. Freitas, J. Rubio-Arias, and P. E. Alcaraz,
“Complex and Contrast Training: Does Strength and Power
Training Sequence Affect Performance-Based Adaptations
in Team Sports? A Systematic Review and Meta-analysis,”
J. Strength Cond. Res., vol. 34, no. 5, pp. 1461-1479, 2020,
doi: 10.1519/JSC.0000000000003493.

R. Healy and T. M. Comyns, “The application of
postactivation potentiation methods to improve sprint
speed,” Strength Cond. J., vol. 39, no. 1, pp. 1-9, 2017, doi:
10.1519/SSC.0000000000000276.

Ramirez-Campillo, Gentil, Séichez, and V. de Hoef,
“Effects of Plyometric Jump Training in Female Soccer
Player’s Vertical Jump Height: A Systematic Review with
Meta-analysis,” J. Sports Sci., vol. 38, no. 13, pp. 1475—
1487, 2020, doi: 10.1080/02640414.2020.1716661.

R. Auditya and H. Pramono, “The Effect of Training
Method and Leg Length on The Vertical Jump Result in
The Volleyball Maras Bangka Club Athlete,” Journal of
Physical Education and Sports, vol. 9, no. 3, pp. 270-274,
2020, doi: 10.15294/jpes.v9i3.36061.

M. Herlambang, F. Maulana, and A. A. Nurudin, “Speed,
Agility and Balance Training to Improve Dribbling Ability
in Futsal Games,” J. Educ. FKIP UNMA, vol. 8, no. 4, pp.
1601-1606, 2022, doi: 10.31949/educatio.v8i4.4047.

J. R. Fraenkel, N. E. Wallen, and H. H. Hyun, How to
Design and Evaluate Research in Education. McGraw Hill
LLC, 2022.

Sugiyono, Quantitative, qualitative and R&D research

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

methods, 2021st ed. Indonesia, 2017.

A. Golas, W. M, S. P, M. A, P. K, and Z. A, “Optimizing
Half Squat Post Activation Potential Load In Squat Jump
Training For Eliciting Relative Maximal Power In Ski
Jumpers,” J. Strength Cond. Res., pp. 3010-3017, 2017, doi:
10.1519/JSC.0000000000001917.

Y. Trabelsi, A. C, R. JP, and T. Z, “Anthropometric and
Physical Fitness Characteristics of Elite Futsal Tunisian
Players,” Am. J. Sport. Sci. Med., vol. 2, no. 4, pp. 136-142,
2014, doi: 10.12691/ajssm-2-4-4.

S. Santoso, Complete Guide to Mastering Statistics with
SPSS 24. Jakarta: PT. Elex Media Komputindo, 2017.

L. B. Seitz, M. A. Mina, and G. G. Haff, “Postactivation
Potentiation Of Horizontal Jump Performance Across
Multiple Sets Of A Contrast Protocol,” J. of Strength Cond.
Res., vol. 30, no. 10, pp. 2733-2740, 2016, doi:
10.1519/JSC.0000000000001383.

P. Angel, L. Roman, F. Javier, V. Macias, and F. G. Pinillos,
“Effects of a contrast training programme on jumping ,
sprinting and agility performance of prepubertal basketball
players,” J. Sports Sci., vol. 00, no. 00, pp. 1-7, 2017, doi:
10.1080/02640414.2017.1340662.

S. Arham, “Contribution of Strength, Speed, Agility and
Confidence to Technical Skills in Futsal Games,” J. Phys.
Educ. Sport, vol. 1, no. 1, pp. 10-24, 2019, doi:
10.37289/exercise.v1i1.20.

A. A. S. D. Dhaneswari, I. M. Y. Parwata, A. T. Wahyudi,
and N. P. D. Larashati, “Agility of Futsal Players with
Ladder Drill Icky Shuffle: A Pre-Experimental Study,” Maj.
Ilm. Fisioter. Indones., vol. 12, no. 1, p. 33, 2024, doi:
10.24843/mifi.2024.v12.i01.p06.

M. Asmara et al., “Analysis of the Components of Physical
Condition Towards the Improvement of Futsal Player
Performance,” Medikora, vol. 22, no. 1, pp. 54-61, 2023,
doi:https://journal.uny.ac.id/index.php/medikora/article/do
wnload/57931/pdf.

J. C. B. Alvarez, S. D’Ottavio, J. G. Vera, and C. Castagna,
“Aerobic Fitness In Futsal Players Of Different
Competitive Level,” J. Strength Cond. Res., vol. 23, no. 7,
pp. 2163-2166, 2014, doi: 10.1519/jsc.0b013e3181bh7f8ad.

R. Jatra, A. R. Kumara, S. Z. Wati, M. W. Rinaldi, and R.
Fernando, “The Effect of Circuit Training on Improvement
in Futsal Athletes: Literature Review,” J. RESPECS
(Research Phys. Educ. Sport., vol. 5, no. 1, pp. 44-48, 2023,
doi: 10.31949/respecs.v5il1.3665.

J. M. V. M. Alves, A. N. Rebelo, and C. Abrantes,
“Short-Term Effects Of Complex And Contrast Training In
Soccer Players” Vertical Jump, Sprint, And Agility
Abilities,” J. Strength Cond. Res., vol. 24, no. 4, pp. 936—
941, 2013, doi: 10.1519/jsc.0b013e3181c7c5fd.

M. Hammami, G. Nawel, G. Aloui, and R. J. Sephard,
“Effects Of Combined Plyometric And Short Sprint With
Change-Of-Direction Training On Athletic Performance Of
Male U15 Handball Players,” J. Strength Cond. Res., vol.
33, no. 3, pp. 662—675, 2018, doi:10.1519/jsc.0000000000
002870.

C. D. Bazyler, H. A. Abbott, and C. R. Bellon, “Strength
Training for Endurance Athletes: Theory to Practice,”



[31]

[32]

[33]

[34]

International Journal of Human Movement and Sports Sciences 13(1): 21-29, 2025 29

Strength Cond. J., vol. 37, no. 2, 2015, doi: 10.1519/SSC.0
000000000000131.

T. K. Evetovich, D. S. Conley, and P. F. McCawley,
“Postactivation Potentiation Enhances Upper- And
Lower-Body Athletic Performance In Collegiate Male And
Female Athletes,” J. of Strength Cond. Res., vol. 29, no. 2,
pp. 336-342, 2015, doi: 10.1519/jsc.0000000000000728.

A. El-Shafee, “The effect of using contrast training during
the pre-season period on the level of ability of muscle in
junior football players,” Int. Sci. J. Phys. Educ. Sport Sci.,
vol. 5, no. issue 1, pp. 16-28, 2017, doi:
10.21608/isjpes.2017.58970.

M. Hammami, Y. Negra, R. J. Shephard, and M. S. Chelly,
“Effects of leg contrast strength training on sprint, agility
and repeated change of direction performance in male
soccer players,” J. Sports Med. Phys. Fitness, vol. 57, no.
11, pp. 1424-1431, 2017, doi: 10.23736/S0022-4707.17.06
951-1.

M. José D. O. Bueno, F. G. Caetano, J. C. Pereira, N. M.
De Souza, and G. Damasceno, “Analysis of the distance

[35]

(36]

(37]

covered by Brazilian professional futsal players during
official matches,” Sport. Biomech., no. March 2015, pp.
230-240, 2014, doi: 10.1080/14763141.2014.958872.

D. S. Mohanasundaram and D. A. Sridharan, “Impact of
complex and contrast training On biochemical variables
among sportsmen,” International Journal of Future
Generation Communication and Networking, vol. 14, no. 1,
pp. 953-960, 2021, doi: http://sersc.org/journals/index.php
/IJFGCN/article/view/36028.

F. Garc & Pinillos, A. M. Amat, F. Hita-Contreras, E. J. M.
Lopez, and P. A. L. Roman, “Effects Of A Contrast
Training Program Without External Load On Vertical Jump,
Kicking Speed,Sprint, And Agility Of Young Soccer
Players,” J. Strength Cond. Res., vol. 28, no. 9, pp. 2452—
2460, 2014, doi: 10.1519/jsc.0000000000000452.

C. K. Argus, N. D. Gill, J. W. Keogh, and M. Mcguigan,
“Effects of two contrast training programs on jump
performance in rugby union players during a competition
phase rugby union players during a competition phase,” Int.
J. Sports Physiol. Perform., vol. 7, no. 1, pp. 68-75, 2023,
doi: 10.1123/ijspp.7.1.68.



