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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 

1 

Bench Press 

Squat 

Low Row 

Leg Curl 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

2 

Shoulder Press 

Leg Extension 

Lat-Pull Down 

Nordic Curl 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

3 

Front Raises 

Lunges 

Reverse Fly 

Leg Press 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

4 

Bench Press 

Squat 

Lat-Pull Down 

Nordic Curl 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

5 

Shoulder Press 

Leg Extension 

Low Row 

Leg Curl 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

6 

Front Raises 

Lunges 

Lat-Pull Down 

Nordic Curl 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

7 

Shoulder Press 

Leg Extension 

Reverse Fly 

Leg Press 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

8 

Front Raises 

Lunges 

Low Row 

Leg Curl 

8 3 
80% 1 RM 

40% 1 RM 
2 mins 

 

3. Results 

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, 

we present a statistical description in Table 3. 

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) 

Speed 

Experiment 
Pre- 5.134  0.649 .200 

.034 
Post- 4.929  0.557 .200 

Control 
Pre- 5.339  0.675 .200 

.911 
Post- 5.341  0.705 .200 

Lower Body Strength 

Experiment 
Pre- 71.8  7.376 .179 

.000 
Post- 77.3  8.070 .139 

Control 
Pre- 68.6  9.216 .200 

.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. 

 

Figure 1.  Percentage of Speed Ability Results 
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Figure 2.  Lower Body Strength Ability Results Percentage 

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. 
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