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Abstract The purpose of this study was to examine the
relationship between leg muscle power, balance,
coordination, and shooting skills in soccer. Participants in
this study used 89 soccer athletes with an age range of
15-18 years (M = 17.6; SD: 1.30). The research instrument
used a coordination test (soccer wall volley test), balance
test (modified bass test), leg muscle power (standing long
jump test or broad jump), and shooting skills test. Data
collection techniques, namely by measuring tests and
measurements by the implementation procedure. Data
analysis in this study was using Pearson correlation and
regression analysis with the help of the IBM SPSS 24
application. The results showed that: 1) There was a
relationship between leg muscle power and shooting ability
using instep; 2) There is a relationship between balance and
the ability to shoot using the instep; 3) There is a
coordination relationship with the ability to shoot using the
instep; and 4) There is a relationship between leg muscle
power, balance, and coordination with the shooting ability
using the instep. Recommendations for further research are
suggested to involve other independent variables (X) that
are relevant to this study, such as leg length, running speed,
and angle of impact.

Keywords Limb Muscle Power, Balance,

Coordination, Shooting, Soccer

1. Introduction

Football is a sport that is increasingly favored by all
levels of society [1]. Football can be played by anyone,
both men and women, young and old [1], [2]. Through this
sports activity, there are many benefits, especially in
physical, mental, and social growth. The sport of football is
currently experiencing very rapid development, as
evidenced by the emergence of professional and amateur
football clubs and football athletes both at the school and
college levels [1], [3]. Supported by the frequent holding of
club tournaments and students and student events from
regional to national levels.

Since the sport of football develops in various countries,
skills are needed to master the sport. Football is a complex
sport because it requires special techniques and tactics [4].
Every player should be able to master the basic techniques
of playing football. Players must be equipped with good
basic techniques, players who have good basic techniques
tend to be able to play football well too. There are several
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basic techniques in soccer, such as receiving, shooting,
passing, chipping, heading, and dribbling. Also, every
football player must be equipped in terms of physical
condition, because the game of football is different from
other sports [5]. The characteristics of the sport of football
are that it requires endurance, speed, endurance,
coordination, strength, and agility for a relatively long
time.

There are various techniques and movements that
players can do on the field so that on the field there are
various combinations of techniques and movements that
support players in possession of the ball to achieve a
victory [6], [7]. In reality on the field, the game of football
is dominated by mastery of fast passing balls between
players and good shooting skills. For example, professional
football teams can control the ball very well, flow the ball
fast, pass accurately, dribble well, shoot well, support each
other's teammates, open space for movement, solid
cooperation, and also own individual skills. the players
make this team a good team [8].

In the game of football, the dominant thing to do is to
kick, which is passing and shooting or shooting. This
technique looks easy, but it requires concentration and the
right time to take a shot that is taken towards the goal or
becomes a goal [9], [10]. Often people see in football
matches, shooting is a powerful weapon to score goals. In
soccer, shooting can be done in various ways, namely by
using the instep, toe, inner foot, and heel. Nonetheless,
instep shooting is more effective and more done by players.

That's because, to shoot well, one has to be able to do
complex movements. To shoot well, people must have
good physical abilities, therefore people are required to be
able to shoot well under the pressure of the game, tight
space, physically tired, and limited time. Physical is the
basis of athletic achievement because technique, tactics,
and mentality can be developed properly if they have good
physical qualities. [11], [12]. Researchers see that
movement can be done if the player has good coordination,
balance, and leg muscle power.

The factors that cause the less than optimal shooting
accuracy in soccer games are the lack of awareness of the
athletes to practice basic techniques of shooting the ball at
the goal [13]. The game of football is not only the basic
technique of playing football, but there are still other
important elements, namely the element of the physical
ability which consists of strength, endurance, explosive
power, speed, flexibility, agility, coordination, and balance
[1], [14]. Many motor skills support the implementation of
football, including coordination, agility, flexibility, speed,
and balance

To achieve maximum results in shooting accuracy,
coordination training is very important and absolutely must
be owned by a football player [6], [15]. The better the
eye-foot coordination, the better the shooting accuracy will
be. In general, this is because coordination is needed in
every form of movement in sports. In particular, in the

game of football, a player is required to make very complex
movements. This very complex movement can be done
well if a player has good coordination of the eyes, hands,
feet, and all parts of the body [4].

Shooting in football requires one to have a good balance.
This is because in shooting people only rely on one leg and
the other leg swings to kick the ball with the help of hands
to balance the body [16].

Leg muscle power is needed to support the leg so that it
can kick the ball hard [17]. The rapid flow of the ball that is
kicked by the player will make it more difficult for the
opponent's goalkeeper to block the ball, so the chances of a
goal will be greater [8].

Based on the description above, the researcher wanted to
examine the relationship between leg muscle power,
balance, coordination, and shooting skills in soccer. As for
the theme of the problem, the researcher describes the
following four research questions:

1) s there a relationship between leg muscle power and
the ability to shoot using the instep?

2) Isthere arelationship between balance and the ability
to shoot using instep?

3) Is there a relationship between coordination and the
ability to shoot using the instep?

4) Is there a relationship between leg muscle power,
balance, and coordination with the ability to shoot
using the instep?

2. Materials and Methods

2.1. Research Method

This study used a quantitative research approach, then
the design used was a correlational research design [18],
[19]. The research design is as shown in Figure 1 as
follows.
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Figure 1. Research design

2.2. Participant

Participants in this study used 89 male soccer athletes
with an age range of 15-18 years (M = 17.6; SD: 1.30).
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2.3. Instruments

The research instrument used to measure four variables
amounted to four instruments, as follows. Leg muscle
power, using a standing long jump test or broad jump
instrument [20]. Balance, with modified BASS balance test,
with validity 0.46 [21], [22] and reliability 0.75 [23].
Coordination, using the soccer wall volley test instrument
[24]. Shooting skills, with a shooting test instrument [25].

2.4. Data Collection Technique

The method used in this research is a survey with data
collection techniques using tests and measurements [18],
[26]. Before the measurement is carried out, the instrument
used is carried out using an indication to determine whether
the tool used is still good or not. The research begins with
warming up the testicles to reduce the risk of injury during
the test. Previously, the researcher gave instructions that
must be done by the participants so that there were no
errors during the test. After that, measurements were taken
for each variable.

2.5. Data Analysis

Data analysis in this study is to use two analyzes.
Research questions 1-3 are with the Pearson correlation
analysis. Research question 4 is a multiple-regression
analysis. All analyzes were performed with the help of the
IBM 24 SPSS application.

3. Results

3.1. Hypothesis Testing: Pearson Correlation Analysis

The Karl Pearson Product-moment correlation analysis
is used to test the hypotheses. Hypothesis 1 — 3 are as
follows:

Hypothesis 1: There is a significant relationship between
leg muscle power and the ability to shoot using the instep.

Hypothesis 2: There is a significant relationship between
balance and the ability to shoot using instep.

Hypothesis 3: There is a relationship between
coordination and the ability to shoot using the instep.

Table 1. Product-moment correlation result

Variable r R? ?2?5?;;
XLY 0.705 0.232 0.000**
X2.Y 0773 0.256 0.000**
X3.Y 0.803 0.345 0.000%*

The correlation coefficient rxy shows the value of 0.705,
which indicates that leg muscle power and the ability to
shoot using the instep. The determination coefficient (R21y)
is 0.232, which means that the leg muscle power variable
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has an effect of 23.2% on the ability to shoot using the
instep variable, and the rest is influenced by other variables
(factors). The significance value of ryy is 0.000 and less
than 0.05 (p <0.05; 0.000 <0.05); thus, Hypothesis 1 is
accepted. This means, that there is a significant
relationship between leg muscle power and the ability to
shoot using the instep.

The correlation coefficient ryo, shows the value of 0.773,
which indicates that balance and the ability to shoot using
instep. The determination coefficient (R%qy) is 0.256; the
balance variable has an effect of 25.6% on the ability to
shoot using instep, and the rest is influenced by other
variables (factors). The significance value of ry,y is 0.000 or
less than 0.05 (p <0.05; 0.000 <0.05); therefore,
Hypothesis 2 is accepted, meaning that, there is a
significant relationship between balance and the ability to
shoot using instep.

The correlation coefficient is rysy with a value of 0.803,
which indicates that coordination and ability to shoot using
the instep. The determination coefficient (R?xsy) is 0.345,
which means that coordination gives a 34.5% effect on the
ability to shoot using the instep variable, and the rest is
influenced by other variables (factors). The significance
value of rxsy is 0.000 and less than 0.05 (p <0.05; 0.000
<0.05), so Hypothesis 3 is accepted. This means that there
is a significant relationship between coordination and the
ability to shoot using the instep.

3.2. Hypothesis Testing: Multiple-regression Analysis

The multiple regression analysis is selected to analyze
the proposed fourth hypothesis, which 4-states that:

Hypothesis 4: There is a significant relationship between
leg muscle power, balance, and coordination with the
ability to shoot using the instep.

The multiple regression analysis is used to test
Hypothesis 4. The following is the result of the analysis.
Table 2 shows the results found.

Table 2.  Multiple-Regression Analysis

Regression

Variable Coefficient (b) Sig. Conclusion
Leg Muscle Power 0.012 0.000  Significant
Balance 0.021 0.000  Significant
Coordination 0.018 0.000  Significant

Constant = 3.322
R==0.706
F,=12511
Sig.= 0.000

Based on the test result, the calculated F value of 12.511
is obtained with a significance level of 0.000. Because the
significance value of ryi23y 0.000 is less than 0.05 (p <0.05;
0.000 <0.05), Hypothesis 4 is accepted. Therefore, there is
a significant relationship between leg muscle power,
balance, and coordination with the ability to shoot using the
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instep.

The R2 test result in this study obtains a value of 0,706.
This shows that teacher performance is influenced (70.6%)
by leg muscle power, balance, and coordination, while the
rest (29.4%) is influenced by other variables (factor) not
included in this study.

4. Discussion

4.1. Leg Muscle Power (X1) with Instep Shooting
Ability (Y)

Leg muscle power is the tension exerted by the leg
muscles against the tension or load with maximum effort
to move the muscles. Every athlete in any sport is required
to have good physical condition to support the desired
achievement. The physical condition can be improved by
practicing. One of the factors that play a role in the
achievement of shooting football is the physical condition,
including the power of the leg muscles [27]. In other
words, to achieve a kick there must be an element of
physical condition, especially the leg muscle power used
to lift the thigh and exert a repulsive force when kicking
the ball. The power of a person's leg muscles plays an
important role in increasing the frequency of a person's
running steps because the frequency of steps is the
multiplication of the leg muscle power and the muscle
speed in walking.

The findings in this study explain that students who
have good leg muscle power will have good shooting
skills using the instep. Also, the results showed that leg
muscle power is important for every player to have and
improve in increasing the ability to shoot using instep.

The results of this study are following the theory, that
the ability of a football athlete in shooting football is
influenced by leg muscle power because the combination
of strength and maximum speed gives an optimal effect on
ball kicks [16], [27]. This leg muscle power is used when
running dribbling and kicking the ball, with strong leg
muscles the kick will be stronger. A football player must
have strong feet, strong ankles, strong knees, and strong
legs to carry a heavy body.

4.2. Balance (X2) with Instep Shooting Ability ()

Balance is a person's ability to control the muscle nerve
organs so that they can control movements properly and
correctly [21]. The findings in this study explain that
students who have good balance will have good shooting
skills using the instep. Also, the results showed that
balance is important for every player to improve the ability
to shoot using instep.

When shooting in a running condition, the body is
unbalanced because it is carried out with one-foot support
and holding all limbs, it is necessary to have maximum

body balance so that the shooting is carried out at the
desired target. This is reinforced by theory, that without
having a balance, football players will not be able to shoot
properly and accurately, so balance is a component that a
football player needs to have [16], [21]. Besides, the
existence of balance will be able to increase strength and
endurance, and also can easily control the position of the
body when making kicks and also after taking kicks. Like
kicking long or close range.

4.3. Coordination (X3) with Instep Shooting Ability (Y)

Coordination is a combination of the motion of two or
more joints, which are related to each other in producing
one movement skill [28]. The findings in this study explain
that students who have good coordination will have good
shooting skills using the instep. Also, the research results
indicate that coordination is important for each player to
improve the ability to shoot using the instep.

This research is reinforced by a theory that in football,
especially when shooting at goal, coordination that plays
an important role in coordination. Because without
coordination, it would be difficult to shoot the goal
accurately. One form of eye-body-foot coordination, when
the eye sees the target, the body and legs respond to the
kick so they can get good accuracy [16].

Therefore, the ability to coordinate is important for a
soccer athlete to have in combining the harmony of
movement with the ball so that the ball with the foot can
be perfect, including in shooting [16], [28].

4.4. Leg Muscle Power (X1), Balance (X2), and
Coordination (X3) with Instep Shooting Ability (Y)

The results of this study indicate that there is a
significant relationship between the three independent
variables (coordination, balance, and leg muscle power)
and the dependent variable (the ability to shoot using
instep). This is because the training program to improve
shooting skills uses the instep, through coordination,
balance, and leg muscle power exercises first. These three
components are the main factors for improving the ability
to shoot using the instep.

To be able to shoot well, players must have good
physical abilities. Therefore, players are required to be able
to shoot well in a narrow space and time. This is because to
do a good shooting, players have to do complex
movements, these movements can be done if the player has
good coordination, balance, and muscle power.

The results of this study are reinforced by a theory that
the physical component of leg muscle power is very
decisive in shooting, besides that coordination and balance
are also important components because in football often
kicks, both long-distance kicks and kicks towards the goal,
so that players are capable of doing. The full power of
shooting hard for a long time is supported by good leg
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muscle power [16]. Players must have the necessary skills
(shooting, ball control, coordination) to build and run the
game during matches [24].

5. Conclusions

The Conclusions showed that: First, There was a
relationship between leg muscle power and the shooting
ability using the instep. This is reinforced by the results of
the p-value <0.005, which is p = 0.000 The results of this
study are following the theory, that the ability of a football
athlete in shooting football is influenced by leg muscle
power because the combination of strength and maximum
speed gives an optimal effect on ball kicks [16], [27].
Second, there is a relationship between balance and the
ability to shoot using the instep. This is reinforced by the
results of the p-value <0.005, which is p = 0.000. This is
reinforced by theory, that without having a balance,
football players will not be able to shoot properly and
accurately, so balance is a component that a football
player needs to have [16], [21]. Third, there is a
coordination relationship with the ability to shoot using the
instep. This is reinforced by the results of the p-value
<0.005, which is p = 0.000. The ability to coordinate is
important for a soccer athlete to have in combining the
harmony of movement with the ball so that the ball with
the foot can be perfect, including in shooting [16], [28].
And Fourth, there is a relationship between leg muscle
power, balance, and coordination with the shooting ability
using the instep. This is reinforced by the results of the
p-value <0.005, which is p = 0.000. The full power of
shooting hard for a long time is supported by good leg
muscle power [16]. Players must have the necessary skills
(shooting, ball control, coordination) to build and run the
game during matches [24].

Recommendations for further research are suggested to
involve other independent variables (X) that are relevant to
this study, such as leg length, running speed, and angle of
impact.
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