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Abstract: The purpose of this study was to determine changes during plyometric exercises on sickle kicks. The 

research method used was an experimental study conducted for 8 weeks. The research design is to compare the 

plyometric standing jump (A1), box drill (A2), and depth jump (A3) training methods with the speed factor (B) 

in increasing kick power. The instrument for measuring the explosive power of the leg muscles is by using a 

punching pad. A total of 25 male participants were selected based on their qualifications for this study. The 

participants performed sickle kicks three times with each different media. Activities are recorded using a camera 

with video results and instruments that have been formed. The results show that plyometric standing jump, box 

drill, and depth jump exercises can increase the explosive power of sickle kicks in pencak silat athletes. In addition 

to the plyometric training factor, there is a speed variable that can also affect kick power. In this case, it can be 

interpreted that the three plyometric training methods can be used to increase the explosive power of the leg 

muscles. This study found that the standing jump training method was better or superior to the box drill and depth 

jump. However, in general, these three methods can increase the explosive power of the leg muscles with the 

exercise program applied. This can be seen in the program's training results, which lasted for 8 weeks, showing 

that the standing jump training method is superior to box drills and depth jumps in increasing kick power. 

Keywords: Plyometric, power, 8 weeks training, pencak silat 

1. Introduction 
Pencak silat is a contemporary term used by 

both Indonesians and Malaysians as a form of 

traditional and modern martial arts, as a cultural 

heritage that is demonstrated both with art and 

fighting [1], [2]. When fighting in this sport, the 

kicking technique is the most important component 

that must be mastered [3]–[5]. This is because the 

fighting aspect of pencak silat uses the feet more 

often in attacking, and also tends to be more 

effective in collecting points and achieving attack 

targets [6]. But the fact is that many athletes still 

have average kicking abilities, especially in sickle 

kicks in terms of their suitability in carrying out the 

technique [7]. In addition, the physical components 

needed to do this are speed and strength [8]. 

The sabit kick is one of the most widely used 

types of kicks in pencak silat [9]. This kick has the 

characteristic of using the back of the foot with a 

circular trajectory inward towards the target of all 

parts [10]. Details of the position of the impact on 

the back of the sole or the base of the toe [11]. Some 

of the factors that affect the sickle kick are the target 

distance, the balance of the foot on which it is 

supported, body position, kicking leg straight, the 

direction of the kick trajectory, hip rotation, and 

final position [12], [13]. That way the position of the 

feet needs to be trained properly to create an 

effective and efficient automation movement in the 

use of power. Because the level of effectiveness of 

the technique on reaction time, response time, and 

performance time will have an impact on the results 

of the kick [14]. 

The successful performance of martial athletes 

is very important in strength performance. A pencak 

silat athlete must be able to maintain his strength 

performance during the match. At the time after the 

competition they also have to maintain their 

performance. A pencak silat athlete needs to 

continue to develop the characteristics of strength, 

speed, endurance, flexibility and technique. The 
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process of practicing techniques and tactics is 

specifically separated by increasing the practice of 

matches among friends with the same characteristics 

or better than them. Plyometric training exercise 

explosive power, muscle contractility, and 

electromechanical efficiency of the lower limbs 

were markedly improved [15]. Plyometric exercise 

is beneficial over resistance training for improving 

power but contains an inherently higher risk for 

injuries, which should be considered when 

designing programs [16]. The effect of plyometric 

training is one of the studies to determine the 

usefulness of the exercise. 

Previous studies have discussed leg height in 

the Bulgarian split squat exercise [17]. This also 

encourages researchers to examine more deeply 

related kicking exercises which are carried out by 

looking at the height aspect of the media used. 

Because the height of the media is an important 

aspect in determining the effectiveness of the 

exercises used [18]. Therefore, the purpose of this 

study was to compare and analyze the effect of 

different media heights on the effectiveness of sickle 

kick training. 
 

 

2. Materials and Methods 
2.1 Participants 

Samples were taken based on the qualifications 

of the participants who were at the pencak silat 

training venue, with the condition that the 

participants still had a basic level of training and had 

carried out training for at least 2 years, with a total 

of 25 male participants (average age 20.15 years, 

height (cm) 164.5 and BMI 19.25). This was taken 

because sickle kick training is one of the basic 

techniques that must be mastered by fighting 

athletes and with the media used it is hoped that it 

will become a point in implementing effective and 

efficient sickle tending exercises. Before the 

implementation took place participants explained 

the purpose and procedure of the test used. The 

criteria observed in carrying out the sickle kick were 

seen from the technical aspects, especially 

observations on the hip and knee joints. 

2.2 Instruments 

To find out the effectiveness of the right moves 

to use in training, measurements were made by 

observing how to kick the sickle. Leg power is 

measured by the athlete kicking on a punching pad 

that has a sensor installed [19]. If the punching Pad 

has been kicked, the display will display the power, 

force, and speed values of the kick. Furthermore, 

measurements were carried out by analyzing the 

group that became the sample in this study. The 

group taken is based on the height that has been 

adjusted to get accurate results (can be seen in table 

1). This becomes a reference for the height of the 

pacing pad and box used. The height of the Pecing 

Pad and the box is measured using a tape measure 

with a height of 80 cm. Then the participants were 

guided to do crescent kicks repeatedly at intervals of 

10 seconds each session. The process can be seen in 

the following image: 

 
Figure 1. Sabit Kick Activity Measurement 

2.3 Experimental Procedure 

In this cross-sectional study, each participant 

was asked to experiment 3 (three) times in a separate 

form. Before carrying out the test, participants were 

asked to warm up first for 5 minutes to anticipate 

injury in the implementation. In the first session, the 

participants explained the purpose and 

implementation procedure and afterward gave a test 

by doing sickle kicks 3 (three) times with the same 

media height. Taking pictures is done with the help 

of a camera with video results, to make it easier for 

researchers to analyze more deeply. The media used 

in the sickle kicking activity are pacing ped and 

boxes which are measured at different heights. 

Measurements were analyzed starting from the 

Initial Attitude, the Position of the Subject, and the 

Final Attitude. The instrument was prepared by 

involving experts as a form of expert judgment or 

validation of the instrument. 

2.4 Data Collection 

To see the results of the sickle kick between the 

media used. The team measured through motion 

observations based on the video results taken. 

Measurements are carried out with instruments that 

have been validated legally. These results are then 

analyzed by looking at the movement repeatedly to 

get accurate data results by involving experts in 

analysis. The results obtained from 3 repetitions 

were then collected to take the average data 

acquisition for each person. To minimize muscle 

fatigue when performing sickle kicks between 

measurements, competitors are given 10 seconds to 

prepare the return. 

2.5 Statistical Analysis 

The data collected from the experiment were 

analyzed using SPSS ver. 20 for Windows. The 

Shapiro-Wilk test was used to determine whether the 

data followed a normal distribution to approve the 

use of parametric techniques. To test the crescent 

kick technique based on the media used, namely A: 

Pecing Pad without Box and B: Pecing Pad using 

boxes with the same target height, then a paired 

sample t-test is used with a significance level of 

0.05. 



 

3. Results 
Testing the hypothesis in the study was 

processed and analyzed using a two-way analysis of 

variance (ANOVA) technique with a 3 x 2 factorial 

treatment design. The analysis was to determine the 

main effect between the training method treatment 

(A) and speed (B) and to test the interaction 

between the two variants (interaction effect) are 

training methods with speed (Interaction AB). After 

that, it was continued by using the t-Dunnet test to 

find out the difference between the training method 

treatment group (A) and speed (B). The following 

will present a hypothesis analysis based on 

ANOVA statistical calculations.

 
Table 1. Summary of Variant Sources 

Statistics A1B1 A2B1 A3B1 A1B2 A2B2 A3B2 Total 

n 9 9 9 9 9 9 54 

∑Yi 272,42 259,68 251,72 254,48 264,02 247,78 1550,10 

∑Yi2 8251,18 7494,49 7048,62 7198,92 7749,62 6832,88 44575,70 

∑yi2 5,327 1,860 8,289 3,357 4,446 11,21 34,49 

x 30,27 28,85 27,97 28,28 29,34 27,53 172,233 

 
Table 2. Summary of Anava 3 x 2 Calculation Results 

Source JK db RJK Fo F α (0,05) 

Between A 1,001 2 2,5003 3,478 3,17 

Between B 5,697 1 5,6973 7,927 4,02 

Interaction AB 38,029 2 19,0145 26,456 3,17 

Inside 34,499 48 0,719     

Total 79,226 53       

 
Based on table 2, it is found that F (A) = 3.478 

> F α,(0,05) = 3.17, so there is a significant difference 

between the standing jump, box drill, and dept jump 

training methods on the kick power of pencak silat 

athletes. There is a difference in the average kick 

power between athletes who have high and low 

speed with Fo (B) = 7.927 < F α,(0,05) = 4.02. There 

is an interaction effect between the standing jump, 

box drills, and dept jump plyometric training factors 

(A) with speed (B) on the explosive power of sickle 

kicks using statistical calculations to obtain Fo (AB) 

26.456 < F α,(0,05) 3.17. The magnitude of the 

influence of the interaction between plyometric 

training factors (A) and speed (B) can explain the 

effect of 32.04% on kick power in martial arts 

athletes. After knowing the main effect and the 

interaction effect of the training method on speed, 

the researchers looked at and analyzed the 

differences between the treatment groups. This aims 

to see in detail (simple effect) differences between 

treatment groups. The differences between the 

training method treatment groups (A) and speed (B) 

can be seen in the table below.

 
Table 3. Summary of Simple Effect Calculation Results of Anava 3x2 

Values (Se) t0 t α,(0,05) Decision 

A1B1 and A2B1 0,111 15,028 1,67 Significant 

A1B1 and A3B1 0,111 24,417 1,67 Significant 

A2B1 and A3B1 0,111 9,389 1,67 Significant 

A1B2 and A2B2 0,111 11,253 1,67 Significant 

A1B2 and A3B2 0,111 1,503 1,67 Not significant 

A2B2 and A3B2 0,111 19,156 1,67 Significant 

 
There are differences in the effect of the 

standing jump training method between athletes who 

have low and high speeds on the explosive power of 

kicks in martial arts athletes. There are differences 

in the effect of the box drill training method between 

athletes who have low and high speeds on the 

explosive power of sabit kicks martial arts athletes. 

There are differences in the effect of the Dept Jump 

training method between athletes who have low and 

high speeds on the explosive power of sabit kicks in 



martial arts athletes. There are differences in the 

effect of standing jump and box drill training 

methods between athletes who have high speed on 

the explosive power of sabit kick in martial arts 

athletes. There are differences in the effect of 

standing jump and depth jump training methods 

between athletes who have high speed on the 

explosive power of sabit kicks in martial arts 

athletes. There are differences in the effect of box 

drill and depth jump training methods between 

athletes who have high speed on the explosive power 

of sabit kicks in martial arts athletes. There are 

differences in the effect of the standing jump and 

box drill training methods between athletes who 

have low speed on the explosive power of sabit kick 

martial arts athletes. There is no difference in the 

effect of the standing jump and dept jump training 

methods between athletes who have low speed on 

the explosive power of sabit kicks in martial arts 

athletes. There are differences in the effect of box 

drill and depth jump training methods between 

athletes who have low speed on the explosive power 

of crescent sabit in martial arts athletes. 

The plyometric standing jump, box drill, and 

depth jump methods do have an effect in increasing 

the explosive power of the limbs. The coach can 

choose from these three methods according to the 

training program and the athlete's needs. Even 

though it has a significant effect, this method should 

be used as a training companion in the pre-match 

phase because it does not require a lot of equipment. 

For the general preparation phase, the plyometric 

training method should be supported with resistance 

training to avoid injury when the athlete lands after 

the jump. 

 

4. Discussion 
This study examines the effect of plyometric 

standing jump, box drill, and depth jump exercises 

applied by trainers to martial arts athletes for 8 

weeks to be effective in increasing the explosive 

power of sickle kicks in martial arts sports. In 

addition, the applied plyometric exercises can also 

maintain athlete performance in the short term. The 

design of plyometric exercises made by the trainer is 

also adjusted so that the objectives of the exercise 

can be achieved optimally. Implementation of 

strength training to improve medium and long-

distance performance, especially through increasing 

maximum power, maximum strength, and on static 

balances [20] [21]. The results of previous studies 

stated that plyometric exercises can increase jump 

height, 20 m sprint speed, and endurance in soccer 

players [22]. Plyometric training resulted in a 

significant increase in sprint acceleration 

performance, thus seeing the importance of 

movement patterns and speed of contraction [23]. 

Plyometric training recorded success (96.7%) and 

provided positive feedback from the benefits felt by 

the athlete [24]. 

The three plyometric exercises standing jump, 

box drill, and depth jump at low or high speed also 

affect the increase in the explosive power of sickle 

kicks in martial arts athletes. Of the three training 

methods, the aim is to compare the effectiveness of 

the standing jump, box drill, and depth jump 

plyometric training methods which include 

periodization of volume, exercise frequency, and 

plyometric intensity applied to martial arts athletes 

during 8 weeks of practice. Increased load and speed 

of exercise would lead to relatively higher erector 

spinae activity on boxes of tibia height [18]. It is 

evident from the results of the exercises carried out 

that there is an effect of increasing explosive power 

felt by athletes. The following will be discussed 

according to the hypothesis proposed in this study. 

The hypothesis on the training method variable 

states that standing jump, box drill, and depth jump 

plyometric exercises can affect the athlete's kick 

power. This is consistent with research that states 

that plyometric training for 8 weeks appears to be 

effective for improving variables related to power 

and strength in untrained children [25]. Short-term, 

high-intensity strength plyometric training twice a 

week improves many factors relevant to athletic 

performance (sprint, ability to change direction, 

vertical jump, power, strength, and neuromuscular 

adaptation) [26]. The frequency of plyometric 

training for 8 weeks affects on the jumping ability of 

male soccer players [27]. The program design and 

intensity of plyometric exercises are suitable for 

those who require significant horizontal strength in 

sports [28]. Based on previous studies, plyometric 

exercises can increase strength. This is following 

research findings that one of the exercises to 

increase leg power in martial arts can use plyometric 

exercises adapted to a technical training program. 

The average difference obtained can be seen 

from the data when the sabit kicking technique was 

performed. When using the box the hip position 

becomes more elevated because there is a box that 

becomes a hindrance when kicking, besides that the 

movement of the hip joint which is more lifting is 

also a point in doing it. Hip joint flexibility plays an 

important role when kicking [29], [30]. In addition, 

the average difference is also known when the 

position of the target distance and the displacement 

of the hips are also points in the advantages of using 

box kick exercises. This is following previous 

studies which also explain that adjusting the target 

distance will affect the displacement of the hip pivot, 

hip flexion, and rotation of the pelvis, and affect the 

control of pelvic reach and balance [31]. At the time 

of displacement of the pelvis will also affect the 

acceleration of rotation of the hip, and this provides 

an understanding of the action of injury and the 

efficiency of movement performance [32]. Balance 

is needed when standing on one leg and when in a 

rotational position. This position also greatly affects 

the balance in performing kicking movements [33]. 



In addition, leg strength also plays an important role 

when doing rotations, because strength will affect 

the style of the feet that rest on the ground [34]. 

The measurement values of body coordination 

and speed from the experimental group found that 

there was an influence on the explosive power of the 

sabit kick. The findings suggest that the 

improvements observed in all three groups may be 

due to the children always taking part in periods of 

development and training. Martial arts coaches 

provide them with effective training so that athletes' 

performance when competing can increase [35]. It is 

also stated in the literature that, when the effect of 

the plyometric training program is applied, the 

results show more improvement compared to the 

group that did not take part in the training session in 

a statistically significant way. In addition, it was 

stated that taekwondo kick skills, running speed, and 

agility skills in physically active athletes were 

higher compared to children who were not 

physically active. Kicks performed with high power 

may use ballistic, plyometric, and speed-based 

training to improve performance [36]. In this study, 

regular sickle kick training was applied to improve 

the skill-related fitness components so that the 

developmental value increased significantly not 

only in terms of martial arts skills. 

The effect of training methods is indeed the 

main key to increasing the explosive power of the 

leg muscles, but the researchers analyzed other 

influences such as speed which had an effect of 

32.04% in increasing explosive power. This is also 

in line with research which states that the strength 

and anaerobic characteristics of taekwondo and 

karate athletes are compared, there are differences 

between the two branches, namely differences in 

match times, training programs, training methods, 

and physical requirements of sports [37] [38]. Kicks 

specific to the sport of combat and simulated 

fighting twice a week for 8 weeks provided a small 

incremental gain on key performance parameters 

[39]. Respiratory muscle training increases aerobic 

and anaerobic strength capacity in taekwondo youth 

athletes [40]. Long-term training had an effect on 

strength, flexibility, and agility that was applied over 

8 weeks of training [41]. The 8 weeks of training 

given to children in the 7-10 age group improved 

body coordination, strength, and agility in both girls 

and boys [42]. 

 

5. Conclusions 
From the results of an investigation into kick 

training without using a box and using a box, the 

average difference between the two is obtained. 

However, the statistical data does not yet have a 

significant difference. The activity was carried out 

with a sample of 25 participants with existing 

qualifications. All participants involved are 

participants who already have experience for at least 

2 years and are still at the basic level. Although the 

difference is not statistically significant, the results 

show that doing kicking technique exercises with the 

help of a box is better than those who do not use a 

box or only use a pacing pad. Therefore, it is 

recommended in training to use media boxes as a 

kick barrier so that athletes can get used to lifting the 

thighs and hip joints higher. 

However, this research still has weaknesses. 

This is because in this study the participants used 

were participants with training activities who had 

undergone training for at least 2 years, and this had 

not been tested on participants who were just about 

to start training in pencak silat. Based on this 

research and research that has been done before, 

further research should aim to see the angle of the 

upper leg based on biomechanical analysis, so that 

the results obtained are more detailed from this 

study. Or it can also be done by investigating the 

joints that play a role by looking at the height aspect 

of the media used or between using box media and 

without using box media, as in this study. 
 

Acknowledgments 
We are very grateful to the Faculty of Sports 

Science, Medan State University, and also all 

participants. We are also very grateful to all the 

lecturers and the team for their continuous 

encouragement, good advice during research and for 

good advice and assistance.

 

 

REFERENCES 
[1] M. Kartomi, “Traditional and modern forms 

of pencak silat in Indonesia: The suku 

mamak in Riau,” Musicol. Aust., vol. 33, no. 

1, pp. 47–68, 2011, doi: 

10.1080/08145857.2011.580716. 

[2] B. Mulyana and R. Lutan, “The Lost Inner 

Beauty in Martial Arts: A Pencak Silat 

Case,” Int. J. Hist. Sport, vol. 37, no. 12, pp. 

1172–1186, 2021, doi: 

10.1080/09523367.2020.1742703. 

[3] J. Soo, C. T. Woods, S. P. Arjunan, A. R. 

Aziz, and M. Ihsan, “Identifying the 

performance characteristics explanatory of 

fight outcome in elite Pencak Silat 

matches,” Int. J. Perform. Anal. Sport, vol. 

18, no. 6, pp. 973–985, 2018, doi: 

10.1080/24748668.2018.1539381. 

[4] F. N. Diono and J. S. Kes, “Status of Kick 

Technique Skills for Men's Pencak Silat 

Athletes Ipsi Banyuwangi,” J. Prestasi 

Olahraga, pp. 1–10, 2022. 

[5] A. R. Aziz, B. Tan, and K. C. Teh, 

“Physiological responses during matches 

and profile of elite pencak silat exponents,” 



J. Sport. Sci. Med., vol. 1, no. 4, pp. 147–

155, 2002. 

[6] R. Amrullah, “The Effect of Xander's 

Resistance Training Exercises on the Ability 

of Pencak Silat Sickle Kicks,” J. Pendidik. 

Olahraga, vol. 4, no. 1, pp. 88–100, 2015, 

doi: https://doi.org/10.31571/jpo.v4i1.33. 

[7] M. I. Lihawa, U. H. Rafiater, and S. Hidayat, 

“Analysis of Sickle Kick Movement in 

Pencak Silat Athletes at SMK Negeri 1 

Gorontalo,” Jambura Sport. Coach. …, vol. 

1, no. 1, pp. 23–33, 2022, [Online]. 

Available: 

https://ejurnal.ung.ac.id/index.php/jscaj/arti

cle/view/16353%0Ahttps://ejurnal.ung.ac.i

d/index.php/jscaj/article/viewFile/16353/51

40 

[8] R. I. Doewes, G. Elumalai, and S. H. Azmi, 

“Biomechanics analysis on Jejag kick of 

pencak silat,” J. Popul. Ther. Clin. 

Pharmacol., vol. 29, no. 4, pp. 116–125, 

2022, doi: 10.47750/jptcp.2022.989. 

[9] H. Hausal, J. Lubis, and W. Puspitorini, 

“Model of the Basic Technique of Leg 

Strike Technique,” J. Pendidik. Jasm. Dan 

Adapt., vol. 1, no. 02, pp. 59–63, 2018. 

[10] A. Satria, T. H. Sin, I. Aziz, and S. 

Suwirman, “The Effect of Plyometrics 

Training on Crescent Kick Speed in Pencak 

Silat Athletes,” Jolma, vol. 1, no. 1, p. 17, 

2021, doi: 10.31851/jolma.v1i1.5332. 

[11] H. Hartati, D. Destriana, and M. Junior, 

“Dot Drill One Foot Exercise on Sickle Kick 

Agility in Pencak Silat Extracurricular,” 

Altius J. Ilmu Olahraga dan Kesehat., vol. 

8, no. 1, 2019, doi: 

10.36706/altius.v8i1.8486. 

[12] A. Hariono, T. Rahayu, Sugiharto, and 

Sulaiman, “Compilation of Pencak Silat 

Kicking Performance Assessment for 

Competition Category,” Sport, 2016. 

[13] D. Hölbling, E. Preuschl, M. Hassmann, and 

A. Baca, “Kinematic analysis of the double 

side kick in pointfighting, kickboxing,” J. 

Sports Sci., vol. 35, no. 4, pp. 317–324, 

2017, doi: 

10.1080/02640414.2016.1164333. 

[14] J. Sant’Ana, E. Franchini, V. da Silva, and 

F. Diefenthaeler, “Effect of fatigue on 

reaction time, response time, performance 

time, and kick impact in taekwondo 

roundhouse kick,” Sport. Biomech., vol. 16, 

no. 2, pp. 201–209, 2017, doi: 

10.1080/14763141.2016.1217347. 

[15] D. Zubac, A. Paravlić, K. Koren, U. Felicita, 

and B. Šimunič, “Plyometric exercise 

improves jumping performance and skeletal 

muscle contractile properties in seniors,” J. 

Musculoskelet. Neuronal Interact., vol. 19, 

no. 1, pp. 38–49, 2019. 

[16] E. van Roie, S. Walker, S. van Driessche, T. 

Delabastita, B. Vanwanseele, and C. 

Delecluse, “An age-adapted plyometric 

exercise program improves dynamic 

strength, jump performance and functional 

capacity in older men either similarly or 

more than traditional resistance training,” 

PLoS One, vol. 15, no. 8 August, 2020, doi: 

10.1371/journal.pone.0237921. 

[17] C. Konrardy, “Comparison of forward lean 

during Bulgarian split squat at high and low 

box heights,” Theses Diss. @ UNI., p. 460, 

2017. 

[18] J. R. Park and T. H. Kim, “Effect of Box 

Height on the Muscle Activity during the 

Bulgarian Split Squat Exercise,” Int. J. 

Hum. Mov. Sport. Sci., vol. 11, no. 1, pp. 

118–123, 2023, doi: 

10.13189/saj.2023.110114. 

[19] E. Susianti, J. Lubis, J. Hamid, Santoso, A. 

A. Irawan, and Y. V. Mahyudi, “Plyometric 

Standing Jumps and Box Drills to Improve 

Momtong Dollyo Chagi Kick in Junior 

Taekwondo Athletes,” Int. J. Hum. Mov. 

Sport. Sci., vol. 10, no. 2, pp. 173–178, 

2022, doi: 10.13189/saj.2022.100206. 

[20] E. Nacaroglu and O. Karakoc, “Effects of 

Eight Week Plyometric Study on the 

Balance Performance of Hearing Impaired 

Athletes,” Int. Educ. Stud., vol. 11, no. 6, p. 

1, 2018, doi: 10.5539/ies.v11n6p1. 

[21] N. Berryman, I. Mujika, D. Arvisais, M. 

Roubeix, C. Binet, and L. Bosquet, 

“Strength Training for Middle- and Long-

Distance Performance: A Meta-Analysis,” 

Int. J. Sports Physiol. Perform., vol. 13, no. 

1, pp. 57–64, Jan. 2018, doi: 

10.1123/IJSPP.2017-0032. 

[22] P. A. van de Hoef, J. J. Brauers, M. van 

Smeden, F. J. G. Backx, and M. S. Brink, 

“The Effects of Lower-Extremity 

Plyometric Training on Soccer-Specific 

Outcomes in Adult Male Soccer Players: A 

Systematic Review and Meta-Analysis,” Int. 

J. Sports Physiol. Perform., vol. 15, no. 1, 

pp. 3–17, Jan. 2020, doi: 

10.1123/IJSPP.2019-0565. 

[23] W. B. Young, “Transfer of Strength and 

Power Training to Sports Performance,” Int. 

J. Sports Physiol. Perform., vol. 1, no. 2, pp. 

74–83, Jun. 2016, doi: 

10.1123/IJSPP.1.2.74. 

[24] C. M. Watkins, A. G. Storey, M. R. 

McGuigan, and N. D. Gill, “Implementation 

and Efficacy of Plyometric Training: 

Bridging the Gap Between Practice and 

Research,” J. strength Cond. Res., vol. 35, 

no. 5, pp. 1244–1255, May 2021, doi: 

10.1519/JSC.0000000000003985. 

[25] C. Marta et al., “Suspension vs. Plyometric 



Training in Children’s Explosive Strength,” 

J. Strength Cond. Res., vol. 30, no. 3, 2021, 

doi: 10.1519/JSC.0000000000004009. 

[26] M. Hammami, N. Gaamouri, R. J. Shephard, 

and M. S. Chelly, “Effects of Contrast 

Strength vs. Plyometric Training on Lower-

Limb Explosive Performance, Ability to 

Change Direction and Neuromuscular 

Adaptation in Soccer Players,” J. strength 

Cond. Res., vol. 33, no. 8, pp. 2094–2103, 

Aug. 2019, doi: 

10.1519/JSC.0000000000002425. 

[27] R. Bouguezzi et al., “Effects of Different 

Plyometric Training Frequencies on 

Measures of Athletic Performance in 

Prepuberal Male Soccer Players,” J. 

strength Cond. Res., vol. 34, no. 6, pp. 

1609–1617, Jun. 2020, doi: 

10.1519/JSC.0000000000002486. 

[28] A. J. Kossow and W. P. Ebben, “Kinetic 

analysis of horizontal plyometric exercise 

intensity,” J. Strength Cond. Res., vol. 32, 

no. 5, pp. 1222–1229, 2018, doi: 

10.1519/JSC.0000000000002096. 

[29] D. Hölbling, A. Baca, and P. Dabnichki, “A 

kinematic model for assessment of hip joint 

range-of-motion in fast sport movements 

using spreading angles,” Sport. Biomech., 

vol. 00, no. 00, pp. 1–13, 2020, doi: 

10.1080/14763141.2020.1795237. 

[30] R. F. Escamilla, G. S. Fleisig, T. M. Lowry, 

S. W. Barrentine, and J. R. Andrews, “A 

three-dimensional biomechanical analysis 

of the squat during varying stance widths,” 

Med. Sci. Sports Exerc., vol. 33, no. 6, pp. 

984–998, 2001, doi: 10.1097/00005768-

200106000-00019. 

[31] J. W. Kim, M. S. Kwon, S. S. Yenuga, and 

Y. H. Kwon, “The effects of target distance 

on pivot hip, trunk, pelvis, and kicking leg 

kinematics in Taekwondo roundhouse 

kicks,” Sport. Biomech., vol. 9, no. 2, pp. 

98–114, 2010, doi: 

10.1080/14763141003799459. 

[32] G. P. Fife, D. M. O’sullivan, and S. Y. Lee, 

“Rotational and linear head accelerations 

from taekwondo kicks and punches,” J. 

Sports Sci., vol. 36, no. 13, pp. 1461–1464, 

2018, doi: 

10.1080/02640414.2017.1398406. 

[33] I. Estevan, D. Jandacka, and C. Falco, 

“Effect of stance position on kick 

performance in taekwondo,” J. Sports Sci., 

vol. 31, no. 16, pp. 1815–1822, 2013, doi: 

10.1080/02640414.2013.803590. 

[34] K. B. Cheng, Y. H. Wang, S. Y. Kuo, K. M. 

Wang, and Y. C. Huang, “Perform kicking 

with or without jumping: Joint coordination 

and kinetic differences between Taekwondo 

back kicks and jumping back kicks,” J. 

Sports Sci., vol. 33, no. 15, pp. 1614–1621, 

2015, doi: 

10.1080/02640414.2014.1003585. 

[35] Alnedral et al., “The BMB3 Approach in 

Tarung Derajat Martial Arts Training: 

Mastery of BMB3, Basic Technical Skills, 

and Good Character,” Int. J. Hum. Mov. 

Sport. Sci., vol. 11, no. 1, pp. 241–252, 

2023, doi: 10.13189/saj.2023.110128. 

[36] J. F. da S. Santos, V. Dias Wilson, T. 

Herrera-Valenzuela, and F. Sander Mansur 

Machado, “Time-Motion Analysis and 

Physiological Responses to Taekwondo 

Combat in Juvenile and Adult Athletes: A 

Systematic Review,” Strength Cond. J., vol. 

42, no. 2, pp. 103–121, Apr. 2020, doi: 

10.1519/SSC.0000000000000517. 

[37] M. Alp and B. Gorur, “Comparison of 

Explosive Strength and Anaerobic Power 

Performance of Taekwondo and Karate 

Athletes,” J. Educ. Learn., vol. 9, no. 1, 

2020, doi: 10.5539/jel.v9n1p149. 

[38] A. M. Nadzalan et al., “The Influence of 

Wearable Resistance Loading on 

Taekwondo Axe Kick Kinematics among 

Elite Taekwondo Athletes,” Int. J. Hum. 

Mov. Sport. Sci., vol. 9, no. 5, pp. 893–898, 

2021, doi: 10.13189/saj.2021.090509. 

[39] T. C. Torrealba, J. A. Araya, N. Benoit, and 

L. Deldicque, “Effects of High-Intensity 

Interval Training in Hypoxia on Taekwondo 

Performance,” Int. J. Sports Physiol. 

Perform., vol. 15, no. 8, pp. 1125–1131, 

Aug. 2020, doi: 10.1123/IJSPP.2019-0668. 

[40] M. Koç and N. Saritaş, “The Effect of 

Respiratory Muscle Training on Aerobic 

and Anaerobic Strength in Adolescent 

Taekwondo Athletes,” J. Educ. Train. Stud., 

vol. 7, no. 2, 2019, doi: 

10.11114/jets.v7i2.3764. 

[41] D. Aksoy, “Effects of 10-Week Whole Body 

Vibration Training on Strength, Flexibility 

and Agility in Taekwondo Athletes,” J. 

Educ. Learn., vol. 8, no. 2, 2019, doi: 

10.5539/jel.v8n2p213. 

[42] T. Elif, A. Mustafa, and E. Top, “The effects 

of the taekwondo training on children’s 

strength-agility and body coordination 

levels 1,” JTRM Kinesiol., vol. 5, no. 7, pp. 

10–19, 2018. 

 



 
 

 

Peer Review Report 

Notes 

 Please return the completed report by email within 21 days; 

  

About HRPUB 

Horizon Research Publishing, USA (HRPUB) is a worldwide open access publisher serving the academic 
research and scientific communities by launching peer-reviewed journals covering a wide range of 
academic disciplines. As an international academic organization for researchers & scientists, we aim to 
provide researchers, writers, academic professors and students the most advanced research achievements 
in a broad range of areas, and to facilitate the academic exchange between them. 

Manuscript Information 

Manuscript  ID: 19931251 

Manuscript Title: Plyometric Exercise and Speed on the Power of Sabit Kick in Pencak Silat 

Evaluation Report 

General Comments 

The scientific problem is interesting and deserves publication. However, it requires 

corrections and additions. 

Advantage & 
Disadvantage 

I have no objections to the methodological side. However, in the Discussion, more 

works on similar topics should be included (I give the suggested ones).  

The language needs markup and corrections. Also the bibliographic record - for 

example, item 7 in the References list is missing the names of all co-authors. M. I. 

Lihawa, U. H. Rafiater, and S. Hidayat, “Analysis of Sickle Kick Movement in Pencak Silat 

Athletes at SMK Negeri 1 Gorontalo,  

How to improve 

It should be included in the Introduction and Discussion - discuss similar studies and 

compare your own results with them.  

Implementation of strength training to improve medium and long-distance performance, 

especially through increasing maximum power, maximum strength, and on static balances, 

Increased load and speed of exercise would lead to relatively higher erector spinae activity on 

boxes of tibia height, Based on previous studies, plyometric exercises can increase strength. This 

is in accordance with research findings that one of the exercises to increase leg power in martial 

arts can use plyometric exercises adapted to a technical training program. The successful 

performance of martial athletes is very important in strength performance. A pencak silat athlete 

must be able to maintain his strength performance during the match. At the time after the 

competition they also have to maintain their performance. It is important for a pencak silat athlete 

to continue to develop the characteristics of strength, speed, endurance, flexibility and technique. 

The process of practicing techniques and tactics is specifically separated by increasing the 

practice of matches among friends with the same characteristics or better than them. Plyometric 

training exercise explosive power, muscle contractility, and electromechanical efficiency of the 

lower limbs were markedly improved (Zubac et al., 2019). Plyometric exercise is beneficial over 



Horizon Research Publishing, USA  http://www.hrpub.org/ 

 

resistance training for improving power but contains an inherently higher risk for injuries, which 

should be considered when designing programs (van Roie et al., 2020). The effect of plyometric 

training is one of the studies to determine the usefulness of the exercise. 

Please rate the following: (1 = Excellent) (2 = Good) (3 = Fair) (4 = Poor) 

Originality: 2 

Contribution to the Field: 3 

Technical Quality: 3 

Clarity of Presentation : 3 

Depth of Research: 3 

Recommendation 

Kindly mark with a ■ 

□ Accept As It Is 

□ Requires Minor Revision 

□ Requires Major Revision 

□ Reject  

 

 

  Return Date:                 

 



 

 

Plyometric Exercise and Speed on the Power of Sabit 

Kick in Pencak Silat 

Albadi Sinulingga1, Ahmad Muchlisin Natas Pasaribu2, Sabaruddin Yunis Bangun3, Desy Tya Maya 

Ningrum4, Yafi Velyan Mahyudi5,* 

1Department of Sports Coaching Education, Faculty of Sport Science, Universitas Negeri Medan, Indonesia 
2Department of Sports Coaching Education, Faculty of Education, Universitas Bhayangkara Jakarta Raya, Indonesia 

3Department of Physical Education, Health and Recreation, Faculty of Sport Science, Universitas Negeri Medan, Indonesia 
4Department of Sports Coaching Education, Faculty of Education, Universitas Bhayangkara Jakarta Raya, Indonesia 

5Department of Physical Education, Postgraduate, Universitas Negeri Jakarta, Indonesia 
*Corresponding Author: yafialetta11@gmail.com 

Received; Revised March 30, 2023; Accepted  

Cite This Paper in the Following Citation Styles 

(a): [1] Albadi Sinulingga, Ahmad Muchlisin Natas Pasaribu, Sabaruddin Yunis Bangun, Desy Tya Maya Ningrum, Yafi 

Velyan Mahyudi , "Plyometric Exercise and Speed on the Power of Sabit Kick in Pencak Silat," International Journal of 

Human Movement and Sports Sciences, Vol. 11, No. X, pp. XXX - XXX, 2023. DOI: 10.13189/saj.2023.1101XX. 

(b): Albadi Sinulingga, Ahmad Muchlisin Natas Pasaribu, Sabaruddin Yunis Bangun, Desy Tya Maya Ningrum, Yafi 

Velyan Mahyudi (2023). Plyometric Exercise and Speed on the Power of Sabit Kick in Pencak Silat. International Journal 

of Human Movement and Sports Sciences, 11(X), XXX - XXX. DOI: 10.13189/saj.2023.110XXX. 

Copyright©2023 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  The purpose of this study was to determine 

changes during plyometric exercises on sickle kicks. The 

research method used was an experimental study 

conducted for 8 weeks. The research design is to compare 

the plyometric standing jump (A1), box drill (A2), and 

depth jump (A3) training methods with the speed factor (B) 

in increasing kick power. The instrument for measuring the 

explosive power of the leg muscles is by using a punching 

pad. A total of 25 male participants were selected based on 

their qualifications for this study. The participants 

performed sickle kicks three times with each different 

media. Activities are recorded using a camera with video 

results and instruments that have been formed. The results 

show that plyometric standing jump, box drill, and depth 

jump exercises can increase the explosive power of sickle 

kicks in pencak silat athletes. In addition to the plyometric 

training factor, there is a speed variable that can also affect 

kick power. In this case, it can be interpreted that the three 

plyometric training methods can be used to increase the 

explosive power of the leg muscles. This study found that 

the standing jump training method was better or superior to 

the box drill and depth jump. However, in general, these 

three methods can increase the explosive power of the leg 

muscles with the exercise program applied. This can be 

seen in the program's training results, which lasted for 8 

weeks, showing that the standing jump training method is 

superior to box drills and depth jumps in increasing kick 

power. 

Keywords  Plyometric, Power, 8 Weeks Training, 

Pencak Silat 

 

1. Introduction 

Pencak silat is a contemporary term used by both 

Indonesians and Malaysians as a form of traditional and 

modern martial arts, and as a cultural heritage that is 

demonstrated both with art and fighting [1], [2]. When 

fighting in this sport, the kicking technique is the most 

important component that must be mastered [3]–[5]. This 

is because the fighting aspect of pencak silat uses the feet 

more often in attacking, and also tends to be more effective 

in collecting points and achieving attack targets [6]. But the 

fact is that many athletes still have average kicking abilities, 

especially in sickle kicks in terms of their suitability in 

carrying out the technique [7]. In addition, the physical 

components needed to do this are speed and strength [8]. 

The sabit kick is one of the most widely used types of 

kicks in pencak silat [9]. This kick has the characteristic of 

using the back of the foot with a circular trajectory inward 

towards the target of all parts [10]. The position kick of the 



   

 

impact on the back of the sole or the base of the toe [11]. 

Some of the factors that affect the sickle kick are the target 

distance, the balance of the foot on which it is supported, 

body position, kicking leg straight, the direction of the kick 

trajectory, hip rotation [12], [13]. That way the position of 

the feet needs to be trained properly to create an effective 

and efficient automation movement in the use of power. 

Because the level of effectiveness of the technique on 

reaction time, response time, and performance time will 

have an impact on the results of the kick [14]. 

The successful performance of martial athletes is very 

important in strength performance. A pencak silat athlete 

must be able to maintain his strength performance during 

the match. At the time after the competition they also have 

to maintain their performance. A pencak silat athlete needs 

to continue to develop the characteristics of strength, speed, 

endurance, flexibility and technique. The process of 

practicing techniques and tactics is specifically separated 

by increasing the practice of matches among friends with 

the same characteristics or better than them. Plyometric 

training exercise explosive power, muscle contractility, and 

electromechanical efficiency of the lower limbs were 

markedly improved [15]. Plyometric exercise is beneficial 

over resistance training for improving power but contains 

an inherently higher risk for injuries, which should be 

considered when designing programs [16]. The effect of 

plyometric training is one of the studies to determine the 

usefulness of the exercise. 

Previous studies have discussed leg height in the 

Bulgarian split squat exercise [17]. This also encourages 

researchers to examine more deeply related kicking 

exercises which are carried out by looking at the height 

aspect of the media used. Because the height of the media 

is an important aspect in determining the effectiveness of 

the exercises used [18]. Therefore, the purpose of this study 

was to compare and analyze the effect of different media 

heights on the effectiveness of sickle kick training. 

2. Materials and Methods 

2.1. Participants 

Samples were taken based on the qualifications of the 

participants who were at the pencak silat training venue, 

with the condition that the participants still had a basic level 

of training and had carried out training for at least 2 years, 

with a total of 25 male participants (average age 20.15 

years, height (cm) 164.5 and BMI 19.25). This was taken 

because sickle kick training is one of the basic techniques 

that must be mastered by fighting athletes and with the 

media used it is hoped that it will become a point in 

implementing effective and efficient sickle tending 

exercises. Before the implementation took place 

participants explained the purpose and procedure of the test 

used. The criteria observed in carrying out the sickle kick 

were seen from the technical aspects, especially 

observations on the hip and knee joints. 

2.2. Instruments 

To find out the effectiveness of the right moves to use in 

training, measurements were made by observing how to 

kick the sickle. Leg power is measured by the athlete 

kicking on a punching pad that has a sensor installed [19]. 

If the punching Pad has been kicked, the display will 

display the power, force, and speed values of the kick. 

Furthermore, measurements were carried out by analyzing 

the group that became the sample in this study. The group 

taken is based on the height that has been adjusted to get 

accurate results (can be seen in table 1). This becomes a 

reference for the height of the pacing pad and box used. The 

height of the Pecing Pad and the box is measured using a 

tape measure with a height of 80 cm. Then the participants 

were guided to do crescent kicks repeatedly at intervals of 

10 seconds each session. The process can be seen in the 

following image: 

 

Figure 1.  Sabit Kick Activity Measurement 

2.3. Experimental Procedure 

In this cross-sectional study, each participant was asked 

to experiment 3 (three) times in a separate form. Before 

carrying out the test, participants were asked to warm up 

first for 5 minutes to anticipate injury in the implementation. 

In the first session, the participants explained the purpose 

and implementation procedure and afterward gave a test by 

doing sickle kicks 3 (three) times with the same media 

height. Taking pictures is done with the help of a camera 

with video results, to make it easier for researchers to 

analyze more deeply. The media used in the sickle kicking 



   

 

activity are pacing ped and boxes which are measured at 

different heights. Measurements were analyzed starting 

from the Initial Attitude, the Position of the Subject, and 

the Final Attitude. The instrument was prepared by 

involving experts as a form of expert judgment or 

validation of the instrument. 

2.4. Data Collection 

To see the results of the sickle kick between the media 

used. The team measured through motion observations 

based on the video results taken. Measurements are carried 

out with instruments that have been validated legally. 

These results are then analyzed by looking at the movement 

repeatedly to get accurate data results by involving experts 

in analysis. The results obtained from 3 repetitions were 

then collected to take the average data acquisition for each 

person. To minimize muscle fatigue when performing 

sickle kicks between measurements, competitors are given 

10 seconds to prepare the return. 

2.5. Statistical Analysis 

The data collected from the experiment were analyzed 

using SPSS ver. 20 for Windows. The Shapiro-Wilk test 

was used to determine whether the data followed a normal 

distribution to approve the use of parametric techniques. To 

test the crescent kick technique based on the media used, 

namely A: Pecing Pad without Box and B: Pecing Pad 

using boxes with the same target height, then a paired 

sample t-test is used with a significance level of 0.05. 

3. Results 

Testing the hypothesis in the study was processed and 

analyzed using a two-way analysis of variance (ANOVA) 

technique with a 3 x 2 factorial treatment design. The 

analysis was to determine the main effect between the 

training method treatment (A) and speed (B) and to test the 

interaction between the two variants (interaction effect) are 

training methods with speed (Interaction AB). After that, it 

was continued by using the t-Dunnet test to find out the 

difference between the training method treatment group (A) 

and speed (B). The following will present a hypothesis 

analysis based on ANOVA statistical calculations. 
Based on table 2, it is found that F (A) = 3.478 > F α,(0,05) 

= 3.17, so there is a significant difference between the 

standing jump, box drill, and dept jump training methods 

on the kick power of pencak silat athletes. There is a 

difference in the average kick power between athletes who 

have high and low speed with Fo (B) = 7.927 < F α,(0,05) = 

4.02. There is an interaction effect between the standing 

jump, box drills, and dept jump plyometric training factors 

(A) with speed (B) on the explosive power of sickle kicks 

using statistical calculations to obtain Fo (AB) 26.456 < F 

α,(0,05) 3.17. The magnitude of the influence of the 

interaction between plyometric training factors (A) and 

speed (B) can explain the effect of 32.04% on kick power 

in martial arts athletes. After knowing the main effect and 

the interaction effect of the training method on speed, the 

researchers looked at and analyzed the differences between 

the treatment groups. This aims to see in detail (simple 

effect) differences between treatment groups. The 

differences between the training method treatment groups 

(A) and speed (B) can be seen in the table 3. 

Table 1.  Summary of Variant Sources 

Statistics A1B1 A2B1 A3B1 A1B2 A2B2 A3B2 Total 

n 9 9 9 9 9 9 54 

∑Yi 272,42 259,68 251,72 254,48 264,02 247,78 1550,10 

∑Yi2 8251,18 7494,49 7048,62 7198,92 7749,62 6832,88 44575,70 

∑yi2 5,327 1,860 8,289 3,357 4,446 11,21 34,49 

x 30,27 28,85 27,97 28,28 29,34 27,53 172,233 

Table 2.  Summary of Anava 3 x 2 Calculation Results 

Source JK db RJK Fo F α (0,05) 

Between A 1,001 2 2,5003 3,478 3,17 

Between B 5,697 1 5,6973 7,927 4,02 

Interaction AB 38,029 2 19,0145 26,456 3,17 

Inside 34,499 48 0,719     

Total 79,226 53       

 

 



   

 

Table 3.  Summary of Simple Effect Calculation Results of Anava 3x2 

Values (Se) t0 t α,(0,05) Decision 

A1B1 and A2B1 0,111 15,028 1,67 Significant 

A1B1 and A3B1 0,111 24,417 1,67 Significant 

A2B1 and A3B1 0,111 9,389 1,67 Significant 

A1B2 and A2B2 0,111 11,253 1,67 Significant 

A1B2 and A3B2 0,111 1,503 1,67 Not significant 

A2B2 and A3B2 0,111 19,156 1,67 Significant 

 

There are differences in the effect of the standing jump 

training method between athletes who have low and high 

speeds on the explosive power of kicks in martial arts 

athletes. There are differences in the effect of the box drill 

training method between athletes who have low and high 

speeds on the explosive power of sabit kicks martial arts 

athletes. There are differences in the effect of the Dept 

Jump training method between athletes who have low and 

high speeds on the explosive power of sabit kicks in martial 

arts athletes. There are differences in the effect of standing 

jump and box drill training methods between athletes who 

have high speed on the explosive power of sabit kick in 

martial arts athletes. There are differences in the effect of 

standing jump and depth jump training methods between 

athletes who have high speed on the explosive power of 

sabit kicks in martial arts athletes. There are differences in 

the effect of box drill and depth jump training methods 

between athletes who have high speed on the explosive 

power of sabit kicks in martial arts athletes. There are 

differences in the effect of the standing jump and box drill 

training methods between athletes who have low speed on 

the explosive power of sabit kick martial arts athletes. 

There is no difference in the effect of the standing jump and 

dept jump training methods between athletes who have low 

speed on the explosive power of sabit kicks in martial arts 

athletes. There are differences in the effect of box drill and 

depth jump training methods between athletes who have 

low speed on the explosive power of crescent sabit in 

martial arts athletes. 

The plyometric standing jump, box drill, and depth jump 

methods do have an effect in increasing the explosive 

power of the limbs. The coach can choose from these three 

methods according to the training program and the athlete's 

needs. Even though it has a significant effect, this method 

should be used as a training companion in the pre-match 

phase because it does not require a lot of equipment. For 

the general preparation phase, the plyometric training 

method should be supported with resistance training to 

avoid injury when the athlete lands after the jump. 

4. Discussion 

This study examines the effect of plyometric standing 

jump, box drill, and depth jump exercises applied by 

trainers to martial arts athletes for 8 weeks to be effective 

in increasing the explosive power of sickle kicks in martial 

arts sports. In addition, the applied plyometric exercises 

can also maintain athlete performance in the short term. 

The design of plyometric exercises made by the trainer is 

also adjusted so that the objectives of the exercise can be 

achieved optimally. Implementation of strength training to 

improve medium and long-distance performance, 

especially through increasing maximum power, maximum 

strength, and on static balances [20] [21]. The results of 

previous studies stated that plyometric exercises can 

increase jump height, 20 m sprint speed, and endurance in 

soccer players [22]. Plyometric training resulted in a 

significant increase in sprint acceleration performance, 

thus seeing the importance of movement patterns and speed 

of contraction [23]. Plyometric training recorded success 

(96.7%) and provided positive feedback from the benefits 

felt by the athlete [24]. 

The three plyometric exercises standing jump, box drill, 

and depth jump at low or high speed also affect the increase 

in the explosive power of sickle kicks in martial arts 

athletes. Of the three training methods, the aim is to 

compare the effectiveness of the standing jump, box drill, 

and depth jump plyometric training methods which include 

periodization of volume, exercise frequency, and 

plyometric intensity applied to martial arts athletes during 

8 weeks of practice. Increased load and speed of exercise 

would lead to relatively higher erector spinae activity on 

boxes of tibia height [18]. It is evident from the results of 

the exercises carried out that there is an effect of increasing 

explosive power felt by athletes. The following will be 

discussed according to the hypothesis proposed in this 

study. 

The hypothesis on the training method variable states 

that standing jump, box drill, and depth jump plyometric 

exercises can affect the athlete's kick power. This is 

consistent with research that states that plyometric training 

for 8 weeks appears to be effective for improving variables 

related to power and strength in untrained children [25]. 

Short-term, high-intensity strength plyometric training 

twice a week improves many factors relevant to athletic 

performance (sprint, ability to change direction, vertical 

jump, power, strength, and neuromuscular adaptation) [26]. 



   

 

The frequency of plyometric training for 8 weeks affects on 

the jumping ability of male soccer players [27]. The 

program design and intensity of plyometric exercises are 

suitable for those who require significant horizontal 

strength in sports [28]. Based on previous studies, 

plyometric exercises can increase strength. This is 

following research findings that one of the exercises to 

increase leg power in martial arts can use plyometric 

exercises adapted to a technical training program. 

The average difference obtained can be seen from the 

data when the sabit kicking technique was performed. 

When using the box the hip position becomes more 

elevated because there is a box that becomes a hindrance 

when kicking, besides that the movement of the hip joint 

which is more lifting is also a point in doing it. Hip joint 

flexibility plays an important role when kicking [29], [30]. 

In addition, the average difference is also known when the 

position of the target distance and the displacement of the 

hips are also points in the advantages of using box kick 

exercises. This is following previous studies which also 

explain that adjusting the target distance will affect the 

displacement of the hip pivot, hip flexion, and rotation of 

the pelvis, and affect the control of pelvic reach and balance 

[31]. At the time of displacement of the pelvis will also 

affect the acceleration of rotation of the hip, and this 

provides an understanding of the action of injury and the 

efficiency of movement performance [32]. Balance is 

needed when standing on one leg and when in a rotational 

position. This position also greatly affects the balance in 

performing kicking movements [33]. In addition, leg 

strength also plays an important role when doing rotations, 

because strength will affect the style of the feet that rest on 

the ground [34]. 

The measurement values of body coordination and speed 

from the experimental group found that there was an 

influence on the explosive power of the sabit kick. The 

findings suggest that the improvements observed in all 

three groups may be due to the children always taking part 

in periods of development and training. Martial arts 

coaches provide them with effective training so that 

athletes' performance when competing can increase [35]. It 

is also stated in the literature that, when the effect of the 

plyometric training program is applied, the results show 

more improvement compared to the group that did not take 

part in the training session in a statistically significant way. 

In addition, it was stated that taekwondo kick skills, 

running speed, and agility skills in physically active 

athletes were higher compared to children who were not 

physically active. Kicks performed with high power may 

use ballistic, plyometric, and speed-based training to 

improve performance [36]. In this study, regular sickle kick 

training was applied to improve the skill-related fitness 

components so that the developmental value increased 

significantly not only in terms of martial arts skills. 

The effect of training methods is indeed the main key to 

increasing the explosive power of the leg muscles, but the 

researchers analyzed other influences such as speed which 

had an effect of 32.04% in increasing explosive power. 

This is also in line with research which states that the 

strength and anaerobic characteristics of taekwondo and 

karate athletes are compared, there are differences between 

the two branches, namely differences in match times, 

training programs, training methods, and physical 

requirements of sports [37] [38]. Kicks specific to the sport 

of combat and simulated fighting twice a week for 8 weeks 

provided a small incremental gain on key performance 

parameters [39]. Respiratory muscle training increases 

aerobic and anaerobic strength capacity in taekwondo 

youth athletes [40]. Long-term training had an effect on 

strength, flexibility, and agility that was applied over 8 

weeks of training [41]. The 8 weeks of training given to 

children in the 7-10 age group improved body coordination, 

strength, and agility in both girls and boys [42]. 

5. Conclusions 

From the results of an investigation into kick training 

without using a box and using a box, the average difference 

between the two is obtained. However, the statistical data 

does not yet have a significant difference. The activity was 

carried out with a sample of 25 participants with existing 

qualifications. All participants involved are participants 

who already have experience for at least 2 years and are 

still at the basic level. Although the difference is not 

statistically significant, the results show that doing kicking 

technique exercises with the help of a box is better than 

those who do not use a box or only use a pacing pad. 

Therefore, it is recommended in training to use media 

boxes as a kick barrier so that athletes can get used to lifting 

the thighs and hip joints higher. 

However, this research still has weaknesses. This is 

because in this study the participants used were participants 

with training activities who had undergone training for at 

least 2 years, and this had not been tested on participants 

who were just about to start training in pencak silat. Based 

on this research and research that has been done before, 

further research should aim to see the angle of the upper leg 

based on biomechanical analysis, so that the results 

obtained are more detailed from this study. Or it can also 

be done by investigating the joints that play a role by 

looking at the height aspect of the media used or between 

using box media and without using box media, as in this 

study. 
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