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Abstract

This study aims to analyze the effect of Jumping-rope and Calf-rise training on increasing leg muscle strength.
The type of research is a quasi-experiment with the non-randomized pretest posttest control group design. The
research subjects were 30 people. Leg muscle strength was measured using the Leg dynamometer test and the
data were analyzed using a one-way ANOVA test, followed by the least significant difference (LSD) test at a
significance level (a) of 0.05 with the help of the SPSS 16.0 computer program. Description of research data from
the variable leg muscle strength in the Calf-Rise group which increased by 3.70, the Jumping-Rope group
experienced an increase of 5.80, and the control group experienced an increase of 2.40. The results of data analysis
using the one-way ANOVA test showed that Jumping-Rope and Calf-Rise training had an effect on increasing
leg muscle strength with a significance value of 0.000 (sig <0.05) and there were differences in the influence of
each group. Based on the least significant difference (LSD) test, it was found that the Jumping-Rope training
mean difference was 2.10000, which was better than the Calf-Rise training mean difference of -2.10000. The
results of this research can be concluded that: (1) Jumping-Rope and Calf-Rise research has an effect on increasing
leg muscle strength, (2) There is a difference in the influence between Jumping-Rope and Calf-Rise training which
has an effect on increasing leg muscle explosive power, where training Jumping-Rope has a better effect than
Calf-Rise training in increasing leg muscle strength. For sports players, it is recommended that they use Jumping-
Rope and Calf-Rise training as a way to increase Leg Muscle strength
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INTRODUCTION

Sport is one of a person's physical and psychological activities that is useful for
maintaining and improving the quality of a person's health. The word sport comes from Old
French "sports™ which means "pleasure™ (Prasetya et al., 2021). Apart from that, it can be
interpreted as anything that is exciting and entertaining for humans. Sports is one of the main
sources of entertainment, therefore there are sports supporters who are generally divided into
a large number of people and can be broadcast more widely through sports broadcasts

according to (Kuntjoro, 2020).
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Sport is one of a person's physical and psychological activities that is useful for
maintaining and improving the quality of a person’s health after exercise (Suryadi & Rubiyatno,
2022). Islam views that health is very important because health is a human right, something
that is in accordance with human nature because Islam is a perfect and comprehensive religion,
which covers all aspects of human life Salahudin & Rusdin, (2020). So exercise is one of a
person's physical and psychological activities that is useful for maintaining and improving the
quality of a person's health after exercise (Apriyanto et al., 2021). Sport is an activity carried
out to train a person's body, both physically and spiritually. Most people usually only define
exercise as an activity that is deliberately carried out to improve or maintain body health
(Salahudin & Rusdin, 2020). Therefore, people who do physical activity are called sports.

One of the sports that is currently popular is karate. Karate can be done with the aim of
encouraging the potential and development and talents of students (Asnaldi, 2015). Apart from
that, karate activities foster discipline, mutual respect, a spirit of sportsmanship, and
accountability in decision making Ajat Rukajat et al., (2021). Karate is a martial sport that
requires high levels of skill, technique and self-confidence to be able to play well and

consistently in matches Irwansyah et al., (2022).

The development of the sport of karate, especially for female students, especially at
elementary, middle school, high school/vocational school levels at events such as
PORSENIJAR at district and provincial levels, has not shown increased development results
due to inhibiting factors such as a lack of ability to punch and kick in each match. This is due
to the lack of ability that every karateka has so that punches and kicks become less accurate.
Nowadays, leg muscle strength is important for a prospective athlete because the leg muscles
will support an athlete's body when making movements (Syamsudin et al., 2022). If an athlete
has good leg muscle strength, it can minimize injuries experienced by an athlete, not only that,
the leg muscle strength that an athlete has can make the body feel lighter and the movements a
karateka makes will be freer, starting from sliding, punches, kicks, parries, dodge attacks.
especially in the sport of Karate because a karateka must have good stances in numbers SAY
nor KUMITE.

Like other sports, karate requires a very good level of physical condition. Apart from
mental, technical and tactical aspects, physical condition is very important to improve athlete
performance (Syamsudin et al., 2022). Physical condition is a unit that cannot be separated,
both in terms of improvement and maintenance (Adnyana et al., 2022). This means that

improving physical condition involves all physical components without exception. To improve
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an athlete's performance, various kinds of physical condition development are needed. To
increase strength, training programs must be carried out carefully, systematically, regularly and
always improving, following the principles and accurate training methods in order to achieve

the expected goals Irwansyah et al., (2022).

Based on the researcher's observations while at the Dojo, when participating in
competitions, athletes often fall when carrying out attacks in kumite events. Likewise with kata
numbers, in a kata competition, the horse that a karate athlete has must be strong because if the
horse's horse sways it can affect the assessment even though the athlete has power loudness,
speed, and the number of words being played (Ningsih, 2023). This problem is caused by a
lack of training regarding leg muscle strength which is rarely trained, so far training in the bull
dojo prioritizes attack speed training, power attacks and match techniques. This leg muscle
strength training is very rarely trained, resulting in a lack of ability to strengthen the leg muscles
(Julianto et al., 2019).

Based on these problems, innovation is needed to increase the ability of leg muscle
strength, one of which is through training Jumping Rope and Calf Rise. This training can focus
on lower leg muscle training in the shortest possible time (Fitness et al., 2022). For this reason,
students will be divided into two groups to find out between the exercises Jumping Rope or
Calf Rise The most effective exercise to increase leg muscle strength. Jumping Rope is or
jumping rope is a simple sport that is good for health (Kharis Moctar et al., 2021). Apart from
being able to train leg muscle strength, this exercise also helps with dieting because it reduces
a lot of calories. Jumping rope relaxes the calves and core, increases stamina, and increases
lung capacity (Najiah et al., 2021). With this exercise, the brain will focus on the legs so that
you can jump well. In this research, jumping rope can help the brain and the rest of the body
become more balanced. Calf Raise is a simple but effective exercise movement to strengthen
the calf muscles. The calf muscles are two large muscles in the back of the leg that help a
person move, walk and run. One of the exercises that trains the calf muscles is calf raise, which

was carried out in this research to train calf muscle strength (Aditya et al., 2021).

Based on this explanation, this research was carried out with the aim of analyzing the
effect of Jumping-rope and Calf-rise training on increasing leg muscle strength. Through this
research, it is hoped that it can provide deeper insight into the effectiveness of jJumping rope
and calf raise exercises in increasing leg muscle strength. It is hoped that the results of this
research can be a reference for fitness trainers, athletes and individuals who want to increase

leg muscle strength.

324



The effect of jumping rope and calf raise exercises on students' leg muscle strength

METHOD

This research is experimental research which aims to determine whether there are
consequences from something imposed on the research subject. The type of experimental used
is quasi experimental, with the aim of exploring information which is a rationale for
information that can be obtained with actual experiments in circumstances where it is

impossible to control or manipulate all relevant variables.

The research subjects are all the variants that are the research material. Research
subjects are objects, things/people, places and research variables that are inherent and at issue.
In this research, the research subjects used were Tabanan Bull Dojo students, totaling 16 adults
and divided into two groups, namely group 1 with a total of 8 people and group 2 with a total

of 8 people.

Data collection is the most crucial stage in a research in order to obtain the desired
results. In this study, it was obtained from measuring the dependent variable, namely leg
muscle strength. These data are initial test data (pre-test) and final test (post-test). The final test
was carried out after the treatment students were given jumping rope and calf rise training.

Next, it is analyzed based on the measurement results of each student.

Data analysis techniques: Before carrying out data analysis, several requirements that
must be fulfilled are the data normality test and the data homogeneity test (U. Usmadi, 2020).
After passing the prerequisite tests, the data is processed using inferential statistics to test the
hypothesis. Hypothesis testing was carried out using one-way ANOVA with the help of the
SPSS 16.0 program (Handayani & Hernando, 2022).

RESULTS

Testing of the normality of research data was carried out on different data (Gain Score)
from leg muscle strength data in the jJumping rope and calf rise training treatment groups using
the Lilliefors test at a significance level of 0=0.05. The decision making criteria is if the value
Lcount < Ltable, so the null hypothesis is accepted. So the sample data comes from a normally
distributed population. Meanwhile, if the value of Lcount < Ltable, then the sample does not
come from a normally distributed population. A summary of the results of the data normality

test can be seen in table 1.
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Table 1. Normality test results

Group L count L table (0.05) Information
Calf rise 0.1770 0.2580 Normal distribution
Jumping rope 0.1985 0.2580 Normal distribution
Control group 0.1830 0.1830 Normal distribution

From the results of the data normality test using the Lilliefors test, for the calf rise
training group the Lcount result was 0.1985 with Ltable 0.2580. Meanwhile, for the jumping
rope training group, the Lcount result was 0.1770 with Ltable 0.2580. If the Lcount value
obtained is < Ltable, then the subject has a normal distribution. From the analysis above, it
appears that the leg muscle strength data has a calculated L value that is smaller than the L

table. So both of the groups have a normal distribution.

After the data is declared to be normally distributed, it is continued with a homogeneity
test. Data homogeneity tests were carried out on gain score data from leg muscle strength data
in the jumping rope and calf rise training treatment groups with the help of SPSS 16.0 at a
significance level (a) of 0.05. Decision making criteria, namely if the calculated significance
value is >a, then the data variance is homogeneous. Meanwhile, if the calculated significance
obtained is <a, then the data variation is not homogeneous. A summary of the results of the

levene test using SPSS 16.0 for the data homogeneity test can be seen in table 2

Table 2. Homogeneity test results

Data source Number of Levene Dfl Df2 Sig. count is
groups statistics

Group leg muscle strength
Jjumping rope, calf

. Varian
rise,control

homogen
3 0.311 2 27 0,735

From the data homogeneity test using the Levene test with the help of SPSS 16.0, we
obtained a test value of 3.11 with a calculated significance of 0.735 for the leg muscle strength
variable. If the calculated significance value obtained is >a, then the data variance is
homogeneous. Thus, the significance value is 0.735 > 0.05, so the data tested comes from

homogeneous data.
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After passing the prerequisite tests, data analysis can continue with hypothesis testing.
The hypothesis that jumping rope and calf rise training has an effect on leg muscle strength
with one-way avana with the help of the SPSS 16.0 program at a significance level of a= 0.05.
The research hypothesis is accepted if the avana value has a significance smaller than o (Sig <
0.05). Meanwhile, if the calculated significance value is greater than a (Sig > 0.05), the research
hypothesis is rejected. The data tested were the gain-score of the control group, the jumping
rope and calf rise training treatment groups for leg muscle strength. The test results can be seen
in table 3.

Table 3. Hypothesis test results

Sum of squares df Mean square F Significance
Between Groups 58.864 2 29.433 15.862 0.000
Within Groups 50.100 27 1.856
Total 108.967 29

From the results of Avana, the significance (0.000) is smaller than the a value (Sig <
0.05). Because the significance of the two trainings is (0.000) smaller than the o value, the
research hypothesis that jumping rope and calf rise training have an effect on leg muscle
strength is accepted. Based on the results of the one-way ANOVA test with the significance
value (0.000) being smaller than the a value (Sig < 0.05), each group gave different results
regarding leg muscle strength. Because there were differences in the influence of each group,
a further test or least significant difference (LSD) comparison test was carried out to find out
which training had a better effect on increasing leg muscle strength with the help of SPSS 16.0
at a significance level (a)) of 0.05.

To find out which training has a better effect on increasing leg muscle strength,
this is done by differentiating the values based on the mean difference. Decision making criteria
are based on the largest value of the mean difference and the presence or absence of an ast (*)
sign in the "mean difference” column. If the ast sign (*) is in the mean difference number, then
the difference is real or significant. So the training that gets the biggest score and has an ast
mark (*) is the training that has a better impact on improvement. So the training that gets the

greatest value is training that has a better effect on increasing leg muscle strength.
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Table 4. LSD Test Results for Leg Muscle Strength
M

()] Mean Std. Say. 95% confidence interval
Group .
Group Difference Error Lower bound  Upper bound
(1-J)
Calf rise Jumping -2.10000* 0.60919 0.002 -3.3500 -0.8500
rope
Control 1.30000* 0.60919 0.042 0.0500 2.5500
Jumping Calf rise 2.10000* 0.60919 0.002 0.8500 3.3500
rope
P Control 3.40000* 0.60919 0.000 2.1500 4.6500
Control Calf rise -1.30000* 0.60919 0.042 -2.5500 -0.0500
Jumping -3.40000* 0.60919 0.000 -4.6500 -2.1500
rope

The results of the least significant difference (LSD) test showed that the significance
value for all groups was smaller than o (Sig < 0.05), which means there could be significant
differences in all groups. Furthermore, looking at the results of the mean difference in leg
muscle strength, it was found that the calf rise training group was smaller than the jumping
rope training by -2.10000* and the calf rise training group was greater than the control group
by 1.30000*. The mean difference results from the jumping rope training group were greater
than the calf rise training group by 2.10000* and the jumping rope training group was greater
than the control group by 3.40000*. while the mean difference results in the control group were
smaller than the calf rise training by -1.30000* and the control group was smaller than the

jumping rope group by -3.40000%*.

So, from the results of the least significant difference (LSD) test for leg muscle
strength, jJumping rope training has a better effect on leg muscle strength with a mean difference
of 2.10000*. So the research hypothesis is that jumping rope training is more effective in

increasing the leg muscle strength of Tabanan Banteng Dojo students.

DISCUSSION

The results of research analysis for research-related variables show an increase in the
average value for the leg muscle strength variable. in both treatment groups there was an
increase in the average value of the variable and in the control group there was also an increase
(Asrizal & Fitra, 2020). From the description above, it is known that there was an increase in
the variable value of leg muscle strength in both treatment groups. The improvement

experienced by both treatment groups was due to the training carried out (Priwijaya et al.,
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2023). The form of training for the jumping rope and calf rise treatment carried out is training

with a training frequency of 3 times a week for 4 weeks.

One simple but effective exercise movement to strengthen the calf muscles is calf raises
(Afrizal, 2018). The calf muscles are two large muscles in the back of the legs that help you
move, walk and run. One of the exercises that trains the calf muscles is the calf raise, which
was carried out in this study to train the strength of the calf muscles to perform the calf raise
movement (Agustin et al., 2018). The Calf Rise movement that is done repeatedly causes stress
on the muscle components of the legs so that the body's organs will adapt. The adaptation
experienced is hypertrophy, an increase in muscle mass. Muscle hypertrophy is caused by an
increase in the diameter of muscle fibers, while the number of muscle fibers does not appear
to have an effect on regular exercise (Keolahragaan et al., 2021). So the training provided can
cause physiological adaptations to muscles in the form of muscle hypertrophy, an increase in
the number of muscles, an increase in the number of mitochondria, increased muscle strength
so that it can increase leg muscle strength. Based on this explanation, it can be concluded that

calf raise training has an effect on leg muscle strength (Akbar Syahruna & Nurhidayat, 2022).

Jumping Rope or jumping rope is a simple exercise that is good for your health.
Jumping rope It also helps diets because it reduces a lot of calories (Irwansyah et al., 2022).
Jumping rope relaxes the calves and core, increases stamina, and increases lung capacity. With
this exercise, your brain will focus on your feet so you can jump well. In this study, jumping
rope can help the brain and the rest of the body become more balanced Fitness et al., (2022).
Muscle strength increases through adaptation of the nervous system which allows the subject
to move the number of movement units to increase at a time from the training given and because
the increase in muscle automatically increases the number of muscle cells, where there are
additional mitochondria (Alim, 2020). So the training provided can cause physiological
adaptations to muscles in the form of muscle hypertrophy, an increase in the number of
muscles, an increase in the number of mitochondria, increased muscle strength so that it can
increase leg muscle strength. Based on this, it can be stated that jumping rope training has an

effect on leg muscle strength (Dewi et al., 2022).

From the results of the one way ANOVA test analysis, a significance level of 0.000
was obtained at a significance level of 0.05. The calculated significance value is smaller than
the significance value a (Sig < 0.05), so it can be concluded that there are differences in the
influence of each group. Further test results (LSD). Decision making criteria can be seen in the

output in the mean difference column. Theoretically, the research results show a difference in
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the effect between Jumping Rope and Calf Rise training on leg muscle strength (Fitriady et al.,
2020). If you look at the data obtained, the Jumping Rope exercise is better than the Calf Rise
exercise for increasing leg muscle strength. through training loads and increasing sets given
progressively, this will indirectly result in muscle adaptation with changes in the leg muscles
both in terms of number and size. This training was carried out for 4 weeks or 12 meetings
with a frequency of 3 times per week. with the frequency and duration of training that has been
programmed, this research has been able to answer several existing hypotheses (Altmann et al.,
2019).

This research has the advantage of being able to show that both types of exercise are
effective in increasing leg muscle strength, which is very beneficial for improving athletic
performance and preventing injury (Dewi, 2021). Jumping rope and calf raises are also simple
exercises and do not require expensive equipment, so they are easily accessible to various
groups (Eler & Acar, 2018). The implication of this research is that it can be applied in fitness
training and physical rehabilitation programs, especially for individuals who want to increase
leg muscle strength and stability (Barahona-Fuentes et al., 2020). This can also affect athletes'
training in various sports that require strong leg muscle strength (Susanti et al., 2022).
However, this research may have limitations in terms of the sample used, for example a small
sample size or lack of diversity. So for further research, it is recommended to involve a larger

and more diverse sample to get more generalizable results.

CONCLUSIONS

Based on the results of data analysis and discussion, in this study it can be concluded
that jumping rope training has an effect on increasing leg muscle strength, Calf Raise training
has an effect on increasing leg muscle strength, and jumping rope training is more effective in
increasing leg muscle strength of Tabanan Banteng Dojo students. The results of this research
can be used to design more effective and efficient training programs, especially for sports that
require optimal leg strength, such as running, football and basketball. Apart from that, this
research can also be applied in medical rehabilitation programs to speed up recovery from leg
muscle injuries..
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