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Abstract Pencak silat is a branch of martial arts that
really requires good physical condition to be able to
achieve maximum performance. One of the most needed
physical conditions is speed endurance. However, at this
time, there is no instrument to measure speed endurance
specifically for the branch of pencak silat. In pencak silat
matches, the dominant technique used by fighters to carry
out attacks and get value is kicks. Therefore, in the
implementation of this designed test, the kick technique is
used. The target to be achieved in this study is the birth of a
standard instrument to measure the speed endurance of
pencak silat athletes. This research is a development
research that aims to develop a special speed endurance
instrument for athletes in pencak silat. The stages of this
study began with an analysis of the needs of the physical
condition in pencak silat. After that, the next stage is
carried out, namely the making of speed endurance
instrument designs for pencak silat athletes. Before
conducting field trials, expert validation is first carried out
by involving experts in the field of pencak silat, namely
pencak silat trainers, sports test and measurement experts,
and sports physiology experts. Field trials were carried out
by direct testing of the research sample involving 100 male
and 60 female pencak silat athletes. This trial is to
determine the validity and reliability of field data and to
determine test norms. The data analysis technique was
done by using the percentage technique. The results
showed that: the instrument of speed endurance developed
is suitable for use as a measure of the speed endurance of
pencak silat athletes with a validity of 0.95 and a reliability
of 0.97.
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1. Introduction

Pencak Silat is a sport that has complex movements and
physical conditions. This is because a pencak silat athlete
is required to have speed, endurance, strength and
flexibility which are basic physical components, but
athletes must also have a higher level of basic physical
conditions including a combination of speed and strength,
endurance, and speed [1],[2]. One of the elements of the
physical condition that is needed in pencak silat is speed
endurance.

Pencak silat has movements in attack, parry, and dodge.
One type of attack that athletes often use in pencak silat
matches is kicks. Based on several studies conducted,
more than 75% of the attacks used in pencak silat matches
are attacks using kick techniques. In every pencak silat
match, it can be said that all fighters use this technique
with its various variations to seek victory [3],[4],[5]. This
attack must be carried out quickly so that it is difficult for
the opponent to anticipate and this speed must be
maintained at each round during the match. The required
physical condition is called speed endurance.

Pencak silat is one of the branches of martial arts that
uses a lot of leg muscle work in carrying out attacks,
especially when kicking. So, because of the continuous
kicking movement that is done quickly, one of the
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elements needed in Pencak silat is speed endurance.

Speed endurance is a combination of speed and
endurance work capabilities. Furthermore, explains that
the higher endurance in the physical component is
anaerobic resistance [6],[7]. Therefore for the martial arts
branch, the athlete's speed endurance must have good
endurance and speed. In order to have good speed
endurance, the training must be done at a high level in the
sense of training with a very high intensity. Speed
endurance must be maintained for a relatively long
duration [8].

At this time many pencak silat trainers have carried out
and provided speed endurance training programs to their
athletes. However, instruments to measure whether there
is an increase in speed endurance for pencak silat athletes
still exists. So, the coaches have not been able to know the
results of the exercises program that have been done.

A good measuring instrument is a tool that is easy to
use and can measure what you want to measure. This is in
accordance with Djaali which explains that a
measurement instrument is said to be valid if it can
measure what you want to measure [9]. Furthermore,
Sumadi explains that the instrument will determine the
quality of the data collected and also the quality of the
research [10].

Pencak silat competition rules consist of 3 rounds,
where each round lasts 2 minutes (excluding stoppage
time by the referee) and between rounds there is a 1
minute rest period. For 2 minutes in each round, a pencak
silat athlete must be able to carry out attacks with good
quality repeatedly. This is because, the attack that is
judged is a powerful attack, fast, on target, with a perfect
stance, the right trajectory, without being hindered by the
opponent's body part. Based on this, it can be seen that the
attacks that generate value are fast, strong and targeted
attacks. The quality of this attack must be able to be done
repeatedly for. This means that the attack carried out must
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have an element of speed endurance which is also
combined with other elements of physical condition
during the match.

In between rounds of matches are given a break of 1
minute. If you pay attention to this 1 minute rest period, it
is certainly not sufficient for athletes to fully recover from
fatigue during an attack. So with this condition it can be
seen that speed endurance is really needed in pencak silat.

A good coach must be able to use the measurement
process with valid instruments to determine the athlete's
ability. This is because the coach is not only in charge of
training but also has to know the data and the needs of the
athletes. To measure and collect data, a valid and reliable
measuring instrument is needed. The measurement result
data are needed by a trainer as a basis for evaluating the
results of the exercise.

In addition, based on observations and discussions with
the pencak silat trainer, it was found that there is no means
of measuring speed endurance for pencak silat athletes. So
that we need a measuring instrument to measure the speed
endurance of pencak silat athletes that can be used by
pencak silat trainers and also other researchers in an effort
to achieve maximum performance.

2. Methods

This research was a development research [11], [12],
[13]. This research is a development research that aims to
develop a special speed endurance instrument for athletes
in the martial arts branch In this research, the development
procedure was modified according to the constraints and
conditions, including: (1) Preliminary Study (2) Needs
Analysis, (3) Initial Product Design, (4) Validity, (5)
Revision, (6) Trial, (7) Reliability, (8) Valid and Reliable
Exercise Model.

Preliminary Need I’I:Ezl]l?it Validity
study Analysis Design Expert
Validity, _ _ Va;;iilty _
Reliability Norm test Reliability Revision
and Norm 1 the
Test field
Figure 1. Research and Development Steps
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The stages in this preliminary study began with an
analysis of the physical condition requirements in the
branch of pencak silat. After finding that one of the most
important things is speed endurance, the next step is to
make a speed endurance instrument design for pencak
silat athletes. So that we get a test as an instrument of
speed endurance in the branch of pencak silat. After that,
expert validation is carried out before field trials are
carried out by involving experts in the field of pencak silat,
namely pencak silat trainers, sports test and measurement
experts, and sports physiology experts. Field trials were
carried out by direct testing of the research sample
involving 100 male and 60 female pencak silat athletes.
This trial is to determine the validity and reliability of
field data and to determine test norms. The data analysis
technique is done by using the percentage technique.

3. Results

Based on the results of the instrument design as well as
the validation of the pencak silat coach, sports test and
measurement expert, and sports physiologist, the expert
validation results showed a value of 86.07% which is
classified as very feasible and valid to measure the speed
endurance of pencak silat athletes. In addition, a field test
was also carried out which showed that the speed
endurance instrument for pencak silat athletes was very
valid and reliable as a measuring tool for the speed
endurance of pencak silat athletes with a validity level
with a value of r = 0.955 and reliability with a value of r =
0.977. Then, the MET TEST is obtained as a speed
endurance test instrument for pencak silat athletes.

MET TEST (Speed Endurance Test Instrument of
Pencak Silat Athletes)

Purpose: To measure the speed endurance of pencak
silat athletes

Tools and materials:

1) Medium size Paching Pad
2) Stopwatch
3) Test form
4)  Stationery

Implementation:
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1. One assistant holds the paching pad, and the testee
stands in tide position one kick away from the
paching pad holder.

2. When the start of the test has sounded, then the
testee kicks the right (ka) and left (ki) sickles
alternately for 10 seconds.

3. After 10 seconds, a signal is sounded again to
signal the testee to stop kicking. This means that
the testee has finished doing the test at level 1set 1.

4. Then the testee is given a rest period between sets
for 30 seconds.

5.  After that, the testee returns to the starting position
and is ready to enter level 1 set 2, which is to do 1
right and 1 left sickle kick consecutively for 10
seconds.

6. Then the testee is given a break between levels for
60 seconds. And testees are ready to enter the next
level.

7. Testee enters level 2 set 1 by doing sickle kick
twice right leg and left leg twice in a row (2 right
and 2 left) for 10 seconds, then rest 30 seconds.

8.  Testee enters level 2 set 2 by taking 2 more right
and 2 left kicks for 10 seconds, the whistle is
sounded and the testee stops kicking and rest for 60
seconds.

9. Testee enters level 3 set 1 by taking 3 right and 3
left kicks for 10 seconds, then resting 30 seconds.

10. Testee takes 3 sets of level 3 sickle kicks and rest
for 60 seconds

11. Testee performs kick repetitions as many as the
level entered, meaning that if you enter level 4 then
the testee kicks the right foot 4 times and the left
foot 4 times continuously for 10 seconds. And if the
testee reaches level 10 it means that the testee kicks
10 right and 10 left.

12. Levels and sets can be seen in test form.

13. Rest between sets for 30 seconds and rest between
levels for 60 seconds.

14. The test will be stopped if the testee is unable to
kick less than 20 times in each set.

Rating:

The number of levels and sets that can be performed by
testee is recorded as test results and converted into
assessments to determine the prediction of the speed
endurance ability of pencak silat athletes as in table 2. The
assessment of this test can use the Instruments Test Speed
Endurance form as shown in table 1.
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Table 1. MET TEST FORM
(Instruments Test Speed Endurance of Pencak Silat Athletes)
Name: ...
GeNAer: ...cccovieiiree e
LEVEL SET
1 1 2
2 1 2
3 1 2 3
4 1 2 3
5 1 2 3 4
6 1 2 3 4
7 1 2 3 4 5
8 1 2 3 4 5
9 1 2 3 4 5
10 1 2 3 4 5
Result
Level : ...
Set: i
Value: ....coeee
Table 2.  Assessment of the speed endurance test of Pencak Silat athletes
LEVEL SET SCORE LEVEL SET SCORE
1 1 22 7 1 58
1 2 24 7 2 60
7 3 62
2 1 26 7 4 64
2 2 28 7 5 66
3 30 8 1 68
3 2 32 8 2 70
3 34 8 3 72
8 4 74
36 8 5 76
2 38
4 3 40 9 1 78
9 2 80
5 1 42 9 3 82
5 2 44 9 4 84
5 3 46 9 5 86
5 4 48 9 6 88
6 1 50 10 1 90
6 2 52 10 2 92
6 3 54 10 3 94
6 4 56 10 4 96
10 5 98
10 6 100
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4. Discussion

Physical condition is one of components needed more
attention from coaches or athletes as a basic to
improvement of athlete's ability. In many sports,
endurance and speed are essential physical components.
Endurance is a person's ability to carry out activities or
hold weights for a long time. According to it is explained
that endurance is the ability to implement the heart,
respiratory and circulatory systems effectively and
efficiently in continuous activities for a relatively long
time by using the energy system [14], [15]. So endurance
is the ability to maintain a load during work for a long
time.

Speed does not only mean moving the whole body
quickly, but can also be limited to moving the limbs in the
shortest time as stated by speed is the ability to make
movements or cover a distance with in short time [16].
Furthermore Harman & Garhammer define velocity as the
short time it takes for an object to move along a fixed
distance, which is the same as the velocity, but without
specifying the direction [17]. In practical terms, it refers to
the ability to move the body as quickly as possible over a
certain distance. So, speed is the ability to perform similar
movements in succession in the shortest possible time, or
the ability to cover a distance in the shortest possible time.

In pencak silat also requires endurance. When viewed
from the need for physical components in the sport of
pencak silat during a match, a pencak silat athlete must
have endurance, especially speed endurance because he
can carry out strong attacks quickly. The need for speed
endurance is because attack movements, especially kicks,
must be done repeatedly during the match.

Speed endurance is a combination of endurance and
speed. Speed endurance is anaerobic resistance.
According to Sukadiyanto anaerobic, endurance is the
ability to rapidly develop the heart, respiratory and
circulatory systems in a short time using the ATP-PC
energy system [14].

The pencak silat match lasts for 3 rounds, where each
round has 2 minutes of fighting time. This means that a
pencak silat athlete must be able to perform strong and
fast movements for 2 minutes without any significant rest

time. The rest time between rounds of matches is 1 minute.

This means that with a time of 1 minute, it still does not
provide enough time to recover from fatigue when
competing. A fighter for 2 minutes must have good
endurance skills, and must also have fast attack abilities
during the match. This means that a fighter must be able
to carry out attacks that have elements of strength and
speed during the match. If the speed endurance of a
pencak silat athlete in kicking is not good, it will be easy
for the opponent to retaliate or attack. So that a pencak
silat athlete is no longer able to carry out fast attacks when
competing.

In adittion, MET Test can be used in terms of
measuring the speed endurance of pencak silat athletes
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because at this time an instrument specifically measuring
speed endurance, especially in kicking for pencak silat
athletes has not yet been developed. Based on the
measurement results of the Pencak Silat College Athletes
in West Sumatra, the Norms of the Pencak Silat Speed
Endurance Test are obtained. This norm is obtained using
a 5A scale with the following formula:

Table 3. Scale 5A [13]

Category Scale Limit
Very Good > Mean + (1,50xSD)
Good Mean + (0,50xSD)
Enough Mean - (0,50xSD)
Less Mean - (1,50xSD)
Very less < Mean - (1,51xSD)

Based on the analysis of the measurement results the
speed endurance of Pencak Silat athletes in West
Sumatera using an instrument that the research team has
compiled, the norms of the Pencak Silat Speed Endurance
Test (MET Test) are as follows:

Table 4. MET Test Norms for Male

Category Score
Very Good >73
Good 57-72
Enough 41-56
Less 25-40
Very Less <24

Table 5. MET Test Norms for Women

Category Score
Very Good >67
Good 53-66
Enough 39-52
Less 25-38
Very Less <24

5. Conclusions

The results and discussion that have been described
shows a conclusion that MET test valid and reliable for
measuring of speed endurance pencak silat athletes. MET
test also shows more objective measurement results
especially in kicking for pencak silat athletes.
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