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Data Frekuensi Pre Test Tinggi Lompatan

Frequency Percent Valid Percent Cumulative Percent

Valid Very good 2 154 15.4 15.4

Above average 3 23.1 23.1 38.5

Average 5 38.5 38.5 76.9

Below average 3 23.1 23.1 100.0

Total 13 100.0 100.0

Data Frekuensi Post Test Tinggi Lompatan
Frequency Percent Valid Percent Cumulative Percent

Valid Excellent 2 154 154 154

Very good 6 46.2 46.2 61.5

Above average 5 38.5 38.5 100.0

Total 13 100.0 100.0

Statistics Lingkar Otot Betis Kanan
LOB Sebelum Kanan LOB Sesudah Kanan

N Valid 13 13

Missing 0 0
Mean 36.115 36.408
Std. Deviation 2.2898 2.3486
Minimum 33.0 33.0
Maximum 40.1 40.3

Statistics Lingkar Otot Betis Kiri
LOB Sebelum Kiri LOB Sesudah Kiri

N Valid 13 13

Missing 0 0
Mean 36.131 36.408
Std. Deviation 2.2533 2.3415
Minimum 32.9 32.9
Maximum 40.1 40.3




Uji Normalitas Shapiro-Wilk Tinggi Lompatan

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic | df Sig. Statistic | df Sig.
Pre 144 13 200" 916 13 219
Post .166 13 200" 944 13 517

*_This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Paired Samples Statistics Tinggi Lompatan

Mean N Std. Deviation Std. Error Mean
Pair 1 Pre 39.31 13 8.635 2.395
Post 51.46 13 8.038 2.229

Paired Samples Correlations Tinggi Lompatan
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N Correlation | Sig.
Pair 1 Pre & Post 13 926 .000
Paired Samples Test Tinggi Lompatan
Paired Differences t df Sig. (2-
tailed)
Mean Std. Std. 95% Confidence
Deviation Error Interval of the
Mean Difference
Lower Upper
Pair 1 Pre - -12.154 3.262 905 -14.125 -10.183 -13.434 12 .000
Post
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Bentuk Latihan Pliometrik Rope Jump
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Bentuk Latihan Pliometrik Side Hop
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Lampiran 7. Artikel Penelitian

The effects of Plyometric Exercises on Vertical Jump Height of
Female Basketball Athletes PON of South Sulawesi 2021

Abstract

Objective: This study aims to determine the effects of plyometric exercises on vertical
jump height of female basketball athletes.

Method: This study used a pre-experimental design with the type of one group pre-test
post-test design. A total of 13 female basketball athletes recruited to participate. The
ageranged from 19 to 22 years old. Data collection is done through the primary retrieval
of data through the measurement instrument vertical jump test.

Results: From the results of the SPSS obtained a significant value of p = 0.000 (p < 0.05)
after 18 times plyometric exercises was given.

Conclusion: There is an influence of plyometric exercises on vertical jump height using
vertical jump test on female basketball athletes PON of South Sulawesi2021.

KEYWORDS: Plyometric exercises, vertical jump height

Introduction

The sport of basketball has improved and developed from year to year and has
resulted in achievements at regional, national and even international levels®. Proper
shooting technique in basketball has an important role in increasing the accuracy of the
ball enteringthe basket. The shooting technique commonly used and scoring the highest
points in a ball game is known as the lay-up shoot technique?. In addition to basketball
techniques, the physical components of basketball players need to be considered. The
agility, strength, endurance, speed, and strength of basketball players will affect
performance in matches. For the lay-up shoot technique, the physical components
needed are explosive power in the leg muscles and agility®>. The explosive power
component, namely the verticaljump heightin ball sports, is important because most of
the movements in ball sports are carried out with sports. While some problems can
occur in basketball players caused by movement. In the study explained that training
and ball games can cause lower extremity injuries such as patellar or Achilles
tendinopathy, overuse, or sprains and acute and chronic strains caused by the number
of jumps, jumps, and exercises per session®. The ability to jump shoot is also low in
basketball players are also still found®. Several factors such as anthropometry,
physiology, and biomechanics have a contribution in influencing vertical jump height®.
Anthropometricmeasurements of the feetin the form of foot width, footlength, thigh
muscle circumference, calf muscle circumference, and leg circumference can be
correlated with height’. Differences in height by sex also need to be considered. The
height between male and female athletes has differences, this can be caused by
differencesin style, speed, and displacement time when makingajump and proves that
the jump resultsin male athletes are more significant?®.

In basketball, athletes start training from the age of 8-10 years and at the age of 18-
24 years, athletes reach peak performance®. Motor development of late adolescents or
adolescents aged 18-22 years occurs at the peak of body development where motorand
psychological abilities are well developed so that they can receive exercises that can
improve skills, especially movement skills*®. Therefore, it is necessary to optimize the
athlete's ability in order to reach the peak of achievement as targeted and reduce the
risk of injury. Plyometricexercises are common exercises used in exercises thatfocus on
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the lower and upperextremities. Plyometric exercises improves sports skillsin terms of
movement and throwing which causes changes in anthropometry and running
capacity'!. Plyometric exercises is a complex exercise that aims to improve balance,
coordination, reflex reflexes, increase in height, and the performance of the athlete 2.

Method

This study used a pre-experimental design with the type of one group pre-test post-test
design. Based on the inclusion criteria, 13 female basketball athletes were recruited to
participate in this study, namely the female PON basketball athlete who routinely
exercises at the flying wheel foundation in Makassar City. The inclusion criteria were
female basketball athlete PON of South Sulawesi 2021 who routinely exercises on the
Flying Wheel, the age 18 — 22 years old, and are willing to become respondents. The
exclusion criteria were players with history of cardiovascular disease, there is history of
surgery on the lower extremities, namely on the hips, knees, and ankles and
musculoskeletal injuries on the lower extremities, and players with moderate injury to
the lower extremities such as pain, inflammation, acute or sub-acute sprains and strains,
postoperative soft tissue limitations. General information about characteristics of the
samples including name, age, medical history of injury was obtained through direct
interview. Initial data collection was performed by pre-test vertical jump height
measurement using vertical jump test. The intervention given was in the form of
plyometricexercises given for six weeks with post-test measurements carried out after
six weeks (18times) of plyometric exercises. The vertical jump height measurement data
was processed using SPSS 24 software using the Shapiro Wilk test to see data that was
normally distributed and paired samples t-test for data that was normally distributed.

Treatment of research samples

Basketball athletes are more advised to wearing sports clothes and shoes. Basketball
athletes do warming-up minutes before 3-5minutesand are given a break of about two
minutes in core exercises. For each move, one minute of practice is given to rest.
Plyometric exercises are given in the form of squat jump, rope jump, and side hop
exercises. The squat jump exercise begins with the athlete's basketball position half -
squator kneesbentabout 30 degreesand feet ontiptoes spread shoulder-width apart.
Furthermore, for the core movement of the squat jump exercise, itis done by instructing
the athlete to jump vertically or upwards. The final movement in the squat jump
exercise iswhen the basketballathlete returns to the starting position, whichis in a half
squat position with his feet on tiptoe. For jump rope exercises, basketball athletes are
instructed to adjust to their respective heights. The benchmark for skipping rope height
is basketball at the athlete's shoulder. Then the initial position in the skipping exercise is
the basketballathlete standing upright while holding the skipping handle in both hands.
At the time of repulsion before the jump, the basketball athlete's knee position is bent
about 10 — 20 degrees with straight arms approaching the body. The core movement in
the jump rope occurs when the basketballathlete's wrist rotates the rope while jumping
in a vertical direction. Basketball athletes will look vertically when the rope touches the
floor. Furthermore, for the third exercise, the initial position of basketball in the side
hop exercise is carried out in a standing position next to the cone and the basketball
athlete's body in an upright position. Basketball athletes are instructed to bend both
knees about 10 — 20 degrees to do a push before coming. Then the athlete performs a
zig-zag jump to the left and right through the cone with respect to the horizontal
direction. Each exercise given, the author instructs basketball athletes to repeatedly
move according to predetermined sets and repetitions. Vertical jump height
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measurementis done by vertical jump test which is done by looking at the difference in
vertical jump heightand heightachieved, which is measured 3 timesin a row. Then each
highestresultis recorded.

Results

The results showed 13 samples of female basketball athletes, the respondentswith the
most age were 22 yearsold (Table 1). Thereis an average difference between pre-test
and post-test calf circumference (Table 1). The results of paired samples t-test showed
the effect of plyometric exercises after 18 times of plyometric exercises with a
significance of p = 0.000 (p<0.05) (Table 2) (Table 3)

Tabel 1. Characteristics of Subject

Based of age N %
19 Tahun 3 23,1
20 Tahun 3 23,1
21 Tahun 3 23,1
22 Tahun 4 30,7
Total (N) 13 100
Based of calf circumference Group Std. Deviation Mean
. Pre Test 2,2898 36,115
Calf Circumference Dextra Post Test 23486 36,408
. . Pre Test 2,2533 36,131
Calf Circumference Sinistra Post Test 23415 36,408
Tabel 2. Distribution of Vertical Jump Test
Catego Pre Test Post Test
gory N % N %
Excellent 0 0.0 2 15,4
Very good 2 15,4 6 46,1
Aboveaverage 3 23,1 5 38,5
Avarage 5 38,4 0 0.0
Below average 3 23,1 0 0.0
Poor 0 0.0 0 0.0
Very poor 0 0.0 0 0.0
Total (N) 13 100 13 100
Tabel 3. Analysis Data of Vertical Jump Test
Statistika deskriptif PairedT- Nilai
Test N Test Cohen’sd
M (Std. D) P
Pre Test 13 39,31 (8,635)
Post Test 13 56,46 (8,033 ~ P<0000L 1215
Discussion

Based on age, this study focuses on the category of late adolescents, namely those
who have an age range of 18 - 22 years. In late adolescence, muscles and bones are still
growing. In this late adolescence, there is a process of perfecting physical growth and
psychological aspects that can form perfect maturity for a person®. Based on
distribution of calf circumfere, overall the two graphs show that some respondents
experienced anincrease in calf muscle circumference and there were alsorespondents
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who did not experience anincrease. Previous research state that there is no relationship
between vertical jump height and calf muscle circumference and thigh muscle
circumference with a significance (p>0.05) which means that there is no relationship
between vertical jump height and calf muscle circumference. The results in research
occur because the respondents in his research are players in several sports that do not
require movement to jump (such as boxing, table tennis) so that the physiological
response of the body is different. Meanwhile, in other study it was explained that there
was a relationship between vertical jump height and calf muscle circumference. This
happens because the effectiveness of the calf muscle circumference can affect the
explosive power of the muscles so that it can increase the vertical jump height.

The implementation of jump measurements at the pre-test and post-test in this
study was carried out using a vertical jump test. Based on the distribution of the results,
it can be said that the pre-test results in the category below the average amount to 3
people, in the average category 5 people, in the category above average, and in the
category totaling 2 people. Respondents with vertical jump heights that fall into the
category below the average who returnthree people occur because the respondentsdo
not regularly follow the exercise caused by several factors such as the respondent's
other busyness at the same time as the exercises time so that the respondent cannot
follow the exercise regularly, one respondent experienced pain so that the amount of
exercise thatthe respondent got was not the same. The frequency of different exercises
can affect the physical condition of the respondents themselves. There are several
factors that can affecta person's physical condition, including exercise factors, exercises
load factors, resting factors, healthy living habits, environmental factors, and food
factors®.

The provision of plyometric exercises in the form of squat jumps, rope jumps, and
side hops can increase vertical jump height. This is in accordance with previous research
where in this study plyometric exercises in the form of squat jumps were given to
female volleyball players, then the results obtained were that there was no increase in
vertical jump heightin the first and second weeks®. the increase in vertical jump height
occurred in the third and fourth weeks after being given a squat jump exercise. The
increase in vertical jump height given the type of exercise in this study is also in
accordance with the research who conducted a study with a sample of 30 students at
the Faculty of Physiotherapy. after being given squat jump exercise for six weeks to
increase vertical jump height?’.

The three types of plyometric exercises in this study, namely squat jumps, rope
jumps, and side hops, whose basic movements are jumping, describe the basic
neuromechanics of SSC. Plyometric exercises with jumping basic movements with
increasing doses can increase vertical jump height and muscle strength depending on
the type of plyometric exercise with the basic jumping technique chosen and the
duration of the given exercise®. The stretch-shorthening cycle mechanism occurs
quickly if the duration of the contact with the soil is shorter than 25 ms, while the slow
SSC mechanism occurs when the threshold for contact with the soil is longer than 25
ms*°. To produce a maximum jump, it can be obtained by increasing the strength of the
extensorleg muscles, namely by shortening the duration when making contact with the
ground?°,

The stretch-shorthening cycle (SSC) mechanism during the third movement for the
three types of plyometric exercises in this study can improve the ability of the nervous
and musculo-tendon systems to produce maximum strength in a short duration of
time?2!. An important component that affects performance in plyometric training is the
individual's ability to adapt to the SSC mechanism that occurs, and how muscle strength
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can develop properly so that excursions occur in muscles during contraction®?. To
perform movements in plyometric exercises, it begins with a stretching contraction
process. In this process, pre-activation occurs in the muscles, especially in the leg
muscles to produce maximum strength when carrying out movements?®. This
contraction process also produces potential elastic energy thatis stored and used during
the shortening contraction process?*.

The limitation in this study are there is no control group in this study and the number
of samples is still lacking. And the researcher did not control for some other aspects
such as exercises outside of the plyometric exercises provided so that it is possible to
cause bias in this study.

Conclusion

Based on the research that has been done, it can be concluded that plyometric training
for six weeks has the potential to increase jump heightin women's basketball athletes at
South Sulawesi PON 2021. The results of this study are expected so that female
basketball athletes can apply the plyometricexercises especially squatjump, rope jump,
and side hop to improve the physical performance of athletes, especially related to the
addition of the athlete's vertical jump height. For further researchus, it is hoped that it
can control confounding variables and make plyometricexercises the primer exercise
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