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Abstract The purpose of this study was to determine
the 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 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.
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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
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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.
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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.

Table 1. Summary of Variant Sources
Statistics Al1B1 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
YYi? 8251,18 7494,49 7048,62 7198,92 7749,62 6832,38 44575,70
Yyi? 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
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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
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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 a,(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 0,005 =
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) 6.456 <
F o,005 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.
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Table 2. Summary of Anava 3 x 2 Calculation Results

Source JK db RJIK Fo F a (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) t a,(0,05) Decision

AlB1 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
Al1B2 and A2B2 0,111 11,253 1,67 Significant
Al1B2 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,
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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
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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



596

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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