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Abstract

plyometric exercises on increasing leg power; (2) the difference in the effect between athletes who have high leg
muscle strength and low leg muscle strength on leg power; and (3) the interaction between plyometrics (single
leg hop and double leg hop) and leg muscle strength (high and low) on increasing leg power in soccer players.
This type of research is an experiment using a 2 x2 factorial design. The population in this study were 38 players
from SSB Real Madrid UNY,which were taken based on purposive sampling technique and included as research
subjects. The instruments in this study were leg and back dynamo meters and leg power using vertical jumps.
The data analysis technique used is a two-way ANOVA. The results showed that: (1) There was a significant
difference between single leg hop and double leg hop plyometric exercises on increasing leg power in soccer
players, with F value 17.610 and p < 0.05. The single leg hop plyometric exercise group was better than the
double leg hop group, with an average difference of 1.9 cm. (2) There is a significant difference in the effect
between athletes who have high leg muscle strength and low leg muscle strength on leg power in soccer players,
with F value 14.098 and p <0.05. Athletes who have high leg muscle strength are better than athletes who have
low leg muscle strength, with an average posttest difference of 1.7 cm. (3) There is a significant interaction
between plyometrics (single leg hop and double leg hop) and leg muscle strength (high and low) on increasing
leg power in soccer players, with F value 46,878 and p < 0.05.

Keywords: single leg hop, double leg hop, leg power, leg muscle strength

Introduction

Football has become a very popular sport in the universe or the universe, including Indonesia (Jijon, 2017,
Larasaty, 2018). Football is also a type of team sport that is liked by many people, both teenagers, young and
adults in many countries (Zainuddin et al., 2022). The sport of football is a magnet for all people, without having
to be a bear person who plays this sport, but football provides unlimited space for all people to enjoy the sport
(Poulton & Durell, 2016). Soccer can be played indoors or outdoors, and soccer is a team game, and each team
has eleven players including the goalkeeper. Patterns in the game of football are inseparable from the techniques,
tactics and strategies applied by most professional coaches to achieve team goals in a competition (Francia et al.,
2022). Almost all of these games use the feet, except the goalkeeper (Gong, 2020; Miiller & Mutz, 2019). This
sport requires good physical players, because physical condition is the main foundation for soccer players
(Candra, 2016; Womsiwor et al., 2020; Zein et al., 2020). Quality physical conditions are like two aspects that
apply in the physical education learning process, namely aspects of physical fitness and aspects of motor skills,
because these two aspects cannot be separated from their important role in PE learning (Khairuddin et al., 2022)

In addition to physical, as for non-technical things in this game, for example, if a player wants to be
successful, he does not only train hard in the sense that there is not only one factor, but there are several factors
that affect the player's achievement such as genetic factors, discipline, practice, and luck. (Bista et al., 2016).
Modern football in an official competition the players must have physical and physiological standards, in
addition to the technical and tactical abilities of the players (Terekli & Cobanoglu, 2019). Because he has
excellent, good physical condition and a high level, it is a positive thing for players to concentrate fully in a
match and follow directions given by a manager or coach. (Such et al., 2020). Football and the physical
condition of a player are a vital component that cannot be separated, because a player excels if he is in excellent
physical condition and does not experience physical disturbances (Pavlova et al., 2018).

Various types of physical abilities possessed by a football player, both amateur and professional, such as
balance, agility, endurance, speed, including power. (Kruszewski et al., 2017). Power is a combination of two
elements, namely strength and speed in a player, power is a maximally focused muscle strength in a very short
time. Power in this study is dominant in leg power, leg power plays an important role in this game, because some
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movements are carried out using the legs (Ferdiana et al., 2020; Kagan, 2016). The game of football is very
synonymous with the main movement is kicking (Aktug & Iri, 2018; Tuyls et al., 2021) When a player makes a
kicking motion, the body part that plays an important role is the foot, so the leg power has a major role in the
success or failure of the kick towards the shot or target. (Trenev, 2021). Because by using leg muscle power
properly, the ball is automatically directed to the right target (London et al., 2014).

Having an ideal body does not guarantee that an individual will become an accomplished soccer athlete, this
the researchers found when conducting a pre-study by conducting a vertical jump test, the results were not good
even though the football players of SSB Real Madrid UNY had a fairly ideal posture. Thus, it is necessary to
improve the method of physical exercise so that it has a positive impact on maximum leg muscle power. Another
discrepancy is that SSB Real Madrid UNY players make a lot of mistakes when competing, for example, their
passing is less accurate, losing to aerial duels because the opponent's jump is higher than the player's and kicks
are weak and not hard while hard but not on target. The main factor in jumping is leg power, in addition to
muscle strength, speed of nerve stimulation, muscle contraction, biochemical energy production and movement
mechanics (Rodriguez-Rosell et al., 2017). The problem that occurs is that there is no appropriate training
method for SSB Real Madrid UNY players related to increasing leg power. The method used so far by the coach
is more on technique and tactics in the match, then ignores leg power even though leg power is the main basis
for kicking towards the target. Exercise in a sport, including football, must cover all aspects needed by a player,
for example, exercises to increase leg muscle power, it is necessary to involve other muscles and use effective
and efficient training methods. players will get a positive impact (Doewes et al., 2020; Gonzalez & Sanchez,
2018). The principles in training must be understood by a coach, including the intensity of the exercise.
Systematic and organized training can improve a variety of athletes' abilities, including leg muscle power.
Various forms of training that can be used by a coach to overcome the gaps that are owned by players or athletes
in the world of sports, including football. For example, in this study, researchers examined single leg hop and
double leg hop plyometric exercises.

Plyometrics is a form of method needed by all types of sports in improving some of the abilities of players
or athletes such as agility, speed, endurance, biometrics and strength. (Jidovtseff et al., 2014; Nikolic, 2018).
Most sports apply this method in the main training to increase speed, strength and power (Fischetti et al., 2018).
It is very good for training the muscles of athletes, because it forces the muscles to contract quickly and
dynamically. The plyometric method can also be known as jump training by directing maximum strength in fast
or short time intervals (van de Hoef et al., 2020). The main goal in this method is to increase speed and strength
or often called power. Exercise using this method focuses more on training to move muscle function from the
existence of contraction quickly Single leg hop and double leg hop exercises are methods specifically designed
to increase the strength of leg muscle power in athletes in all sports, such as martial arts, volleyball, futsal,
basketball and football the stronger, with the higher the intensity of the exercise, the greater the pressure created
by the cells. Activated cells produce more collagen, osteocalcin, and other substances that make bones stronger
(Kuibida et al., 2021) .

The single leg hop method is a physiotherapy exercise. This training method is that the players are
directed to run on one leg with a maximum jump, the exercise is done repeatedly. This method also develops
explosive leg and hip muscles, including the gluteals, hamstrings, quadriceps and gastrocnemius muscles at high
speed and full strength. This method is also very suitable for developing leg muscle explosive power. Because
this method makes a good contribution to the explosive power of the leg muscles. Double leg speed hop is an
exercise to jump as high as possible using two legs simultaneously towards the front to increase the speed and
power of the leg muscles. This exercise focuses more on leg muscles such as the hips, quadriceps, hamstrings,
and calf muscles. The previous research that became the basis for the comparative research of researchers is
research. With the title double leg hop plyometric exercise can improve long distance kicks. The results of this
study focused on increasing long-distance kicks, so there was a difference with research by researchers who used
two training methods to increase leg muscle power.

Study (Arifin & Warni, 2020). Increasing the agility and speed of the results of this study when using the
plyometric method the players experienced an increase in speed and agility in running, passing and kicking
towards the target, thus there was a difference with the research of researchers who used two training methods to
increase leg power while previous researchers used one method. training but the focus is on improving agility
and speed in soccer athletes. Study (Usba, 2017). Leg muscle strength training through the double leg hop
method for youth soccer athletes. The results showed that there was an influence of the exercise method used.
The difference with this study is that the aspects studied by previous researchers focused only on leg muscle
strength while researchers focused on leg power "a combination of strength and speed".

The importance of this research is to provide an effective, efficient, systematic and organized training
method. By doing this research and then answering the problems faced by the football athletes of SSB Real
Madrid UNY, through experiments that researchers have done in this study. The purpose of this research is
whether the two methods used in this study can increase leg muscle power in soccer athletes.

Two factors that often affect the physical condition of the players or athletes are internal factors and
external factors (Hettinga et al., 2017; Kakavas et al., 2020). These two factors are always attached to the
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achievements of a football player. Internal factors include genetics, healthy lifestyle, nutritional adequacy,
psychological, intellectual, emotional, mental, motivational and hormonal maturity. While external factors
include small-scale and large-scale environments, in terms of the family environment, schools, places of practice
and peers. When these two factors are owned by a football player, it is automatically ensured that the players
have a great chance of becoming a successful individual and professional player. Departing from the problems
that occurred to the football players of SSB Real Madrid UNY, the researchers were interested in researching
with the title "the effect of single leg hop and double leg hop exercises on muscle strength of the limbs on
increasing leg power of football players"

Methods

This study uses an experiment with a factorial design 2x2 (Mutz & Pemantle, 2015). This method is
testing in the sense that whether or not the influence of one variable with another variable. Factorial experiments
are variations between group designs consisting of two or more treatment variables in testing independent
variables and simultaneous effects on treatment variables to obtain results or outcomes. the place in this research
is the football school of Real Madrid, Yogyakarta State University.

The population in this study was the entire sample of 38 football players. Subjects in this study amounted
to 38 people who will be given treatment. Data collection techniques in this study were tests and measurements,
with pretest and posttest treatment. The data analysis technique in this study was using SPSS version 20 with a
two-way ANOVA approach with a significance level of 0.05. Prior to the operation stage using ANOVA, the
data must go through prerequisite tests which include normality tests and homogeneity tests. The time in this
study is March the 1st of 2021 ending in April the 9th of 2021. The table below is the design in this study.

Table 1. Research Design
Exercise Method (A)

Single Leg

Muscle Strength Double Leg Hop(A2)

Limb (B) § Hop (A1) s

Height (B1) Al.Bl A2.Bl1

Low (B2) Al.B2 A2.B2

description

AlBI: Players who are trained using the single leg hop exercise
method with high leg muscle strength

A2B1: Players who are trained using the double leg hop exercise
method with high leg muscle strength

AIlIB2: Players who are trained using the single leg hop exercise
method with low leg muscle strength

A2B2: Players who are trained using the double leg hop exercise

method with low leg muscle strength

Results
The result of calculating the average standard deviation and variance. Based on the results of research
data processing, the average score (mean), standard deviation and variance of each test (initial test and finaltest)
is obtained as presented in table 3 below:
Table 2. Descriptive Statistics of Pretest and Posttest of Leg Power

Group Minimum Maximum Sum Mean Std. Deviation
Pretest A1B1 39,00 42,00 203,00 40,60 1,14
Posttest A1B1 44,00 48,00 232,00 46,40 1,52
Pretest A2B1 39,00 42,00 203,00 40,60 1,34
Posttest A2B1 40,00 43,00 207,00 41,40 1,14
Pretest A1B2 28,00 36,00 162,00 32,40 3,36
Posttest A1B2 28,00 37,00 167,00 33,40 3,58
Pretest A2B2 27,00 36,00 160,00 32,00 3,67
Posttest A2B2 30,00 37,00 171,00 34,20 3,11

The data in table three is then presented in graphical form to describe leg muscle power.

Leg power

/

OPretest

Figure 1. Pretest and Posttest Limb Power
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Figure 1 above shows that the power of the A1B1 group with an average pretest of 40.60 cm then
increased in the posttest by 46.40cm, the A2B1 group with an average pretest of 40.60 cm then increased in the
posttest by 41.40, group A1B2 the average value of 32.40 cm then experienced an increase in posttest by 33.40
cm, group A2B2 the average pretest of 32.00 cm then experienced an increase in posttest of 34.20 cm. then
proceed with the results of the prerequisite test which includes the normality test and homogeneity test which are
presented in tables 4 and 5 below.

The normality test of the data in this study used the Shapiro-Wilk method. The results of the normality
test of the data were carried out in each group, then the analysis used the software program SPPS versu=ion 20.0
for windows with a significance level of 5% or 0.05. The results of the normality test are presented in table 4
below.

Table 3. Summary of Normality Test

Group Signifikansi Information
Pretest A1B1 0,814 Normal
Posttest A1B1 0,492 Normal
Pretest A2B1 0,201 Normal
Posttest A2B1 0,814 Normal
Pretest A1B2 0,677 Normal
Posttest A1B2 0,685 Normal
Pretest A2B2 0,787 Normal
Posttest A2B2 0,332 Normal

Based on the analysis of the normality test data using the Shapiro-Wilk test, it showed that all the pretest
and posttest leg power data with a significance value of p > 0.05 were normally distributed. After performing the
normality test, the next test was the homogeneity test. Homogeneity test was conducted to test the similarity of
variance between pretest and posttest. The homogeneity test in this study used the Levene Test, and is presented
in table 5 below.

Table 4. Homogeneity Test

df1 df2 Sig.

0,6
7 3 16 0,582

The results of the statistical analysis of the homogeneity test using the Levene Test Wilk test with a
significance value of 0.707 0.05, thus the data in this study is homogeneous. After the data in this study is
declared homogeneous, then the hypothesis is revealed, the hypothesis in this study uses two-way ANOVA (two-
way ANOVA). The data hypotheses are presented in table 6 below.

Table 5. Significance Test for increasing leg muscle power in single leg hops and double leg hops

Source Type III Sum of Squares Df Mean Square F Sig
Exercise Method 18,050 1 18,050 17,610 0,001
Limb Muscle Strength 14,450 1 14,450 14,098 0,002

Limbs Strength Training

Method 48,050 1 48,050 46,878 0,000

Based on the results of these hypotheses, it can be concluded that there is a significant interaction between
plyometric single leg hop and double leg hop and high and low muscle strength on increasing leg muscle power
in soccer players. The last test in this study is the Tukey test, then the results are presented in table 7 below

Table 6. Tukey HSD Test Results

Leg power
Tukey HSD
Subset
Workout Weights N ! 9
A2B1 5 .8000
A1B2 5 1.0000
A2B2 5 2.2000
Al1BI1 5 5.8000
Sig. .169 1.000

Based on the results of the Tukey HSD test in Table 7 above, it can be explained that the differences in
each group can be seen from the harmonic mean values produced by each group in the subset column. The test
results above show that group A1B1 (players trained using the single leg hop training method with high leg
muscle strength) is in a different subset column (column subset 2). Based on this, it can be concluded that the
increase in leg power in the A1B1 group (Players who are trained using the single leg hop exercise method with
high leg muscle strength) is better than the A2B1 group (Players who are trained using the double leg hop
exercise method with high leg muscle strength), the group A2B1 A1B2 (Players trained using the single leg hop
training method with low leg muscle strength), and group A2B2 (Players trained using the double leg hop
training method with low leg muscle strength).
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Discussion

Based on hypothesis testing, it is known that there is a significant difference in the effect of single leg hop
and double leg hop plyometric exercises on increasing leg power in soccer players. The single leg hop plyometric
exercise group was better than the double leg hop exercise group, with an average difference of 1.9 cm.
According to the biomechanical analysis, the single leg hop movement involved more muscle groups in the
lower limbs than the double leg hop movement. The single leg hop movement puts more stress on the hip, leg
and lower back muscles, and also engages the muscles that balance the knees and ankles.

Single leg speed hop training provides a significant increase in leg muscle explosive power. Plyometric
single leg speed hop exercises develop explosive power for the muscles of the legs and hips, especially the
gluteals, hamstrings, quadriceps and gastrocnemius muscles at high speed and full of power. This exercise
requires more weight for the hip, leg and lower back muscles, and also involves the muscles that balance the
knees and ankles. This happens because in practice it only uses one leg where the load in the exercise is only
supported by one leg, so the role of the knee and ankle balancing muscles is also needed to maintain balance
during exercise so as not to fall when landing. This finding is supported by several previous studies .

Single leg jump progression is more effective than double leg jump progression. This finding is consistent
with some previous evidence. Single leg hop is more effective than double leg hop. Recent findings support the
hypothesis that single leg jumps and double leg jumps can increase the speed and explosive power of leg muscles
(Kusnanik & Isnaini, 2015: 2). Purwanto (2018: 12) shows that giving the single leg hop progression exercise
method has a better effect than double leg hop progression training on increasing leg muscle explosive power in
extracurricular athletes at SMA Negeri 1 Palu. Baro & Sonowal (2014: 877) which states that plyometric
exercises (squat jump, split jump (lounges), depth jump, jump up, box jump march, lateral jump (single leg), and
lateral jump over the cone (double leg) for 6 weeks that can increase explosive strength, speed and
agility. Plyometric adalah jenis metodologi pelatihan yang dikenal sebagai "Latihan" yang dapat meningkatkan
daya ledak dan kelincahan. Latihan pliometrik refers to exercises characterized by strong muscle contractions in
response to rapid and dynamic loading. Plyometric training is an integral part of the training component that
many fitness specialists use to optimize strength and power performance in several sports. The effects of muscle
hypertrophy will result in an increase in leg muscle strength.

The increase in muscle strength is caused by an increase in the amount of contractile proteins, actin and
myosin filaments and increases the strength of connective tissue and ligaments. In addition to increasing the
strength of the leg muscles, the speed of the leg muscles will also increase with the presence of jumping
movements that are carried out quickly and repeatedly. So that with an increase in muscle strength and leg
muscle speed, it will directly affect the increase in leg muscle explosive power. This is based on two important
elements in explosive power, namely muscle strength and muscle speed.

There is a significant difference in the effect of players who have high and low leg muscles on power in
football games, this is evidenced by F 14.098 P < 0.05. Strength is a part of body composition that must be
possessed by both amateur and professional athletes. In forming quality muscle strength, an individual must
practice continuously and apply a healthy lifestyle and high discipline attitude so that he becomes an
accomplished athlete. Considering that muscle strength is very important for an athlete, as early as possible,
athletes are taught the right and correct method so that it does not cause various obstacles in the golden days, for
example, experiencing injuries due to applying inappropriate training methods in training sessions.

An individual's muscle strength in physiological science, muscle strength is always directly proportional
to the volume or size of the muscle that an individual has. Because the greater the muscle volume, the stronger or
larger, the muscles contract maximally in carrying out a movement (Indrayana, 2018). Muscle strength has
various components such as motor neurons. Motor neurons are collections of muscle fibers which are then
innervated. The number of muscle fibers per unit and the number of muscle motor units that an individual has are
very different. When a person performs rough and strong movements, they can produce motor neurons of 1500-
200 muscle fibers. So it can be concluded that if muscle fibers can play a lot when an athlete makes a movement,
the results are good and strong, for example kicking, and passing the ball.

The muscles of the upper limbs are defined as a collection of muscles that are very perfect and overlap
each other . These muscles act as the main driving force of the shoulder and maintain body balance. Then the
lower leg muscles are a collection of lower muscles that are in charge of straightening the body. In the leg
muscles have the posterior aspect of the trunk, inferior to the neck and superior to the buttocks. Leg muscles
include skin, muscles, vertebral column, ribs, spinal cord, nerves and segmental blood vessels.

significant interaction between plyometric (single leg hop and double leg hop) and leg muscle strength
(high and low) on increasing leg power in soccer players, with F value 46,878 and p < 0.05. The results showed
that the single leg hop plyometric exercise group was a more effective method for athletes with high leg muscle
strength and the double leg hop exercise group was more effective for athletes with low leg muscle strength.
From the results of the form of interaction, it appears that the main research factors in the form of two factors
show a significant interaction. In the results of this study, the interaction means that in each cell or group there is
a difference in the influence of each paired group. The drawback in this study is that the application of treatment
for all groups is not collected or quarantined, so there is no control over what activities the sample does outside
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of training, but rather stay in their respective homes. Indirectly this can affect the results of the study, there is no
control over the sample, so that interactions and exercises can occur alone or together with exercises that are not
treated and the current pandemic makes the procedure for carrying out exercises according to health protocols.

Conclusion

Each coach has their own way and method of training to improve the various physical conditions of their
athletes. The method that will be used by a professional coach is definitely a method that is full of simplicity but
can have a big impact on the physical condition of soccer athletes. Single leg hop and double leg hop exercises
are two methods that are often used by professional trainers, including Indonesian coaches. Single leg hop and
double leg hop exercises are methods specifically designed to increase the strength of leg muscle power in
athletes in all sports, such as martial arts, volleyball, futsal, basketball and football. the stronger, with the higher
the intensity of the exercise, the greater the pressure created by the cells. Activated cells produce more collagen,
osteocalcin, and other substances that make bones stronger.

Based on the results of the research and the results of the data analysis that has been carried out, the
following conclusions are obtained. There is a significant difference in the effect of single leg hop and double leg
hop plyometric exercises on increasing leg power in soccer players, with F values 17.610 and p < 0.05. The
single leg hop plyometric exercise group was better than the double leg hop exercise group, with an average
difference of 1.9 cm. There is a significant difference in the effect between athletes who have high leg muscle
strength and low leg muscle strength on leg power in soccer players, with F values of 14.098 and p <0.05.
athletes who have high leg muscle strength are better than athletes who have low leg muscle strength, with an
average posttest difference of 1.7 cm. There was a significant interaction between plyometrics (single leg hop
and double leg hop) and leg muscle strength (high and low) on increasing leg power in soccer players, with F
value 46,878 and p < 0.05. The results showed that the single leg hop plyometric exercise group was a more
effective method for athletes with high leg muscle strength and the double leg hop exercise group was more
effective for athletes with low leg muscle strength.
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