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ABSTRAK : Dalam sepakbola, terdapat penelitian yang mengkaji komponen biomotor serta keterampilan
menembak (shooting). Berbagai penelitian tersebut memperjelas bahwa komponen biomotor memiliki efek
yang sangat positif dalam meningkatkan shooting dalam sepak bola. Namun hasil dari setiap penelitian
cenderung bervariasi, sehingga diperlukan analisis data yang luas untuk mendapatkan informasi yang
komprehensif tentang pentingnya komponen biomotor dalam meningkatkan kemampuan menembak.
Penelitian ini menyelidiki pengujian effect size (ES) dari komponen biomotor terhadap kemampuan
shooting sepak bola. Jenis penelitian yang digunakan yaitu stugy meta-analisis. Google Scholar menjadi
sumber database yang digunakan untuk mencari sumber data. Pencarian literatur dari berbagai sumber
menggunakan kata kunci: “power” AND “ketepatan” AND “reaksi” AND “keseimbangan” AND “daya ledak”
AND “kelincahan” AND “koordinasi” AND “shooting sepak bola” diperoleh 230 artikel yang kemudian di
filter berdasarkan kriteria inklusi dan eksklusi diperoleh 11 artikel yang dianalisis. Analisis data dilakukan
melalui beberapa tahapan mulai mengidentifikasi variabel sampai menghitung niIWmmary effect (SE).
Meta analisis dilakukan dengan Jeffreys Amazing Statistics Program (JASP). Hasil analisis dengan
menggunakan model random effect menunjukkan bahwa terdapat hubupgan positif yang signifikan antara
komponen biomotor dengan keterampilan shooting pemain sepak bola (z = 6.018, p<0.001, 95%Cl, (0.484;
0.951), antara komponen biomotor dengan keterampilan menembak pemain sepak bola termasuk dalam
kategori tinggi (rRE=0,717). Hasil studi dapat disimpulkan bahwa komponen biomotor memiliki hubungan
yang positif dengan kemampuan shooting pemain sepakbola.

KATA KUNCI : Komponen Biomotor; Shooting; Sepakbola; Meta analisis.
ABSTRACTS : Studies that examine biomotor components and also shooting ability have been carried out in

the field of sports. The various sttﬂes explain that biomotor components have a positive effect on
improving shooting ability in soccer. However, the results of each study tend to vary, so it is necessary to
analyze the data inclusively to provide comprehensive information about the importance of the biomotor
component in improving athletes' shooting ability. This study examines the effect of size teging of
biomotor components on the shooting ability of soccer players. The type of research used is a meta-
analysis study. The data source in this study is Google Scholar. Literature searches from various sources
using keywords: "power" AND "accuracy" AND "reaction" AND "balance" AND "explosiv wer" AND
"agility" AND "coordination" AND "soccer shooting" obtained 230 agicles which were then filtered based
on the inclusion and exclusion criteria obtained 11 articles analyzed. Data analysis was carried out through
several stages fi identifying variables to calculating the summary ct (SE) value. Meta-analysis was
conducted with Jeffreys's Amazing Statistics Program (JASP) software. The results of the analysis using the
random effect model show that there is a signifigant positive relationship between the biomotor
component and the shooting skills of soccer players (z = 6.018, p <0.001, 95%Cl, (0.484; 0.951), between
the biomotor component and the shooting skills of soccer players included in the high category (rRE =




0.717). ﬂne study results can be concluded that the biomotor component has a positive relationship with
the shooting ability of soccer players.
KEYWORD : Biomotor Component; Shooting; Football; Meta analysis.

1. INTRODUCTION

Soccer is a physical activity that is very popular in the society, both adults, teenagers, and children. In
addition to have an impact on health improving or increasing body immunity, soccer may also provide
entertainment for the society. According to Riansyah (2019) shooting is one of the basic techniques in a
soccer game, which is done using the back of the foot where the direction of the kick is towards the
opponent's goal so that a goal can be scored to win the match. It is very important for a soccer athlete,
especially a player who is in the attacking sector, to practice shooting towards the goal in order to maximize
the opportunities available to score goals.

In maximizing shooting skill, increasing the biomotor component is one of the appropriate supporting
factors. In the shooting skill of a soccer player, the biomotor ability can not be separated, for the better a
person's biomotor ability, the better the shooting quality of a soccer player. So, to maximize the shooting
skill of soccer players, we need to improve or train the factors that influence the shooting skill.

In conducting shooting activities in soccer games, there are several effects of biomotor components,
they are power, accuracy, reaction, balance, explosive power, agility, coordination. Speaking of accuracy,
there are several stages in shooting, including placing the foot position right next to the ball, which is used
as a pedestal and also the impact between the foot and the ball must be right so that the flow and also the
goal of the ball are as expected (Rizki, 2021). Zuhri (2021) said that one thing that must be considered in
the process of kicking a ball is ankle coordination. Meanwhile, power is one of the biomotor components in
sports activities, because power will determine how hard people hit or kick (Zuhri, 2021). Zuhri's research
(2021) also said that strength is an ability that is closely related to the process of muscle contraction. So, it
is very influential for an athlete when kicking. Regarding balance and agility, Zawawi (2016) stated that if an
athlete has good agility and balance, then the level of balance will be good too. This is related to the
coordination that is directly related to the process of kicking the ball.

Studies that examine the biomotor component and the shooting skill of soccer players Eave bgen
widely carried out in the field of sports. These kinds of studies explained that the biomotor component Es
a very positive effect on improving shootigg skills in soccer (Pratama, Sugiyanto, & Kristiyanto, 2018; Marta
& Oktarifaldi, 2020; Adityatama, 2017). To provide comprehensive information about the significance of
the biomotor component in shooting in soccer games, a comprehensive data analysis must be conducted
because the findings of each research frequently differ. Based on this explanation, it is important to
investigate whether biomotor components have a relationship with the shooting ability of soccer athletes
through a meta-analysis study.

Research on meta-analysis in football has been carried out, some of which analyze the epidemiology
of injuries in professional football (Lopez-Valenciano et al., 2020), the impact of heading on football
(Kontos, et al., 2017), and psychological factors and player performance future football (lvarsson et al.,
2020). However, studies that have analyzed the relationship between the biomotor component and
shooting ability in soccer have never been carried out, so this study seeks to analyze studies on the
relationship between the biomotor component and shooting ability in soccer using a meta-analysis
approach.




2. METHOD

This research is quantitative descriptive. %e type of this research used in this article was meta-
analysis. Meta-analysis is research carried out to summarize data, review data and also analyze existing
research data or previous research (Anugraheni, 2018). Meta-analysis is very neces in research to
assess a study whose truth is still unclear from the data obtained (Balduzzi et al., 2019). This study aimed to
examine the effect size of the biomotor component on shooting skill through a meta-analysis study. Meta-
analysis is very useful, especially for education circles, one of which is a sports teacher who wants to
improve shooting skills through the ability of the athlete's biomotor component. The steps in conducting
meta-analysis of data were (1) Determining and studying the relationship between the studies to be
studied, (2) Collecting case stygies in the form of research results that have been carried out according to
keywords, (3) Calculation of effect size, (4) Finding heterogeneity of effect size, (5) Interpretation of
research data and conclusions (Decoster & Hall, 2004).

Full-text documents published at the national level were used as data sources. This research was
conducted on March 16, 2022. The data searching was using the Google Scholar database using the
keywords “power” AND “precision” AND “reaction” AND “balance” AND “explosive power” AND “agility”
AND “coordination” AND “soccer shooting”.

From this study, 11 populations of article data were obtained from various sources. The purposive
sampling technique was used to determine the sample involved. Tha criteria used by researchers in taking
data samples here utilized inclusion and exclusion criteria. The data used in this study were.

Inclusion Criteria:

1. The articles published in 2015 to 2019.

The article sourced from Google Scholar.
The article discusses the biomotor components that affect soccer shooting skill.
Documents published in national journals, not repository documents and proceedings.

s

The article uses a quantitative research design, especially the one that uses the t-test and f-test
in the research data.

6. articles must be in the form of full text that can be accessed.

Exclusion Criteria

research was conducted in Indonesia.

1. Research that does not examine the biomotor component and shooting ability in football falls

under the category of research with different operational meanings.
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Figure 1 Flowchart in identifying the case study data that are eligible for meta-analysis.

The next step is to 1) identify the research variables, 2) identify ge r value in the article to be
analyzed. If the document only reports the F or t value, it needs to be transformed to the r value with the

equation:
1. F=t?
2. t=+F
3. r= -

VEZ4N-2 2
The next step are 3) converting the r value into a z distribution and calculating the variance, 4)
finding the standard error (SE) of z, and 5) determining the summary effect (SE). Summary effect is sought

with the help of JASP.

3. RESULT

Based on the keywords that had been entered on the Google Scholar, there were found as many as
230 articles discussing the biomotor component and soccer shooting. Furtheggore, screening based on
inclusion and exclusion criteria, 11 articles that could be analyzed were found.q“e studies to be analyzed
are presented in table 1 below.

Table 1. Data Study

AuthorsYear Sample Characteristics N Measurement Variable R
(Mustakim, 2016) Elementary School Students 50 Power, speed and shooting 0,254
(Algadri et al., 2017) Senior High School Students 26 Balance and shooting 0,634
(Dedi Saputra & Juita, 2016) SSB Players 20 Power, speed and shooting 0,891
(Diwa et al., 2016) Soccer Players 20 Coordination and shooting 0,754
(Azmi Pratama & Vai, 2017) SSB Players 18 Power, Coordination and 0,589
shooting

(Adityatama, 2017) SSB Players 30 Power, Coordination, power 0,338

and shooting
(Sulaeman et al., 2019) Senior High School Students 40 Flexibility, balance, 0,869
coordination and shooting

(Trisnadi, 2019) Senior High School Students 25 Flexibility, agility and 0,531
shooting

(Anis Zawawi, 2016) SSB Players 30 Power, coordination, 0,313

balance and shooting
(Rahman Wahid et al., Senior High School Students 18 Power, coordination and 0,706

2017) shooting




(Riansyah, 2019) College Students 20 Power and shooting 0,641

Heterogeneity Test Results

The goal of the heterogeneity test was to identify any variance disparity from the residual or whether
there was a difference between the observed value and the predicted value for all observations in the
regression model which would later get a relationship between a dependent variable and an independent
variable.

Eble 2. Fixed and Random effects

Q df p
Omnibus test of Model Coefficients 36.216 1 < nl
Test of Residual Heterogeneity 36.956 10 <.001

Note. p -values are approximate.
MNote. The model was estimated using Restricted ML method.

The results of the analysis showed that the effect sizes of the 11 anaIyzertudies were

heterogeneous (Q = 36.956, p < 0.001). Therefore, it was more appropriate to determine the mean effect
size of the 11 analyzed studies using the random effect model. The analysis's findings also suggested that it
might be possible to look into moderating factors that affected the connection between soccer players'
biomotor components and their aiming prowess.

Results of Summary ct/Mean Effect size

To determine a summary or genagal description of the expected impact size, the "summary effect”
was calgglated (Retnawati et al., 2018). Based on the random effect correlation value, the summary effect
test in Qs research was used to determine the degree of correlation between the biomotor component
and the shooting ability of soccer players.

4
Table 3. Coefficients

95% Confidence Interval

Estimate Standard Error z p Lower Upper

intercept 0.717 0.119 6.018 <.001 0.484 0.951

Note. Wald test.

The results of the analysis using the random effects model showed that there was a gignificant
positive correlation between the biomotor component and the shooting skill of soccer players (z = 6.018,
p<0.001, 95%Cl, (0.484; 0.951). The influence between the biomotor component and the shooting skill of
soccer Fﬁyers was included in the high category (rRE=0,717).

*r=0,1(low); r = 0,3(medium); r = 0,5(high) (Cohen, 1992).
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Figure 2. Forest Plot

Based on the Forest Plot above, it can be seen that the effect size of the analyzed studies varies
between 0.26 and 1.43. From the Forest Plot table above, the Restricted Model (RE Model) value is 0.72,
which means that the average biomotor component is significantly related to the shooting skill of soccer
players by 72%, and it is in the strong category, with 31% being influenced by other variable factors.

Publication Bias Analysis 5
To ascertain whether thgre was bias in each of the examined papers, a publication bias analysis was
carried out. The purpose of the publication bias test was to determine whether the data to be studied in

this study was valid or manipulated.
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Figure 3. Funnel Plot

Due to the dif‘ficg in determining whether the funnel plot is symmetrical or not from the findings
un

of the aforementioned funnel plot analysis, an egger's test was required.

Table 4. Regression Test for Funnel Plot Asymmetry (Egger’s Test)

Regression test for Funnel plot asymmetry ("Egger's test")




Zz P

Sei 0.380 0.704

When the funnel diagram does not show a symmetrical patggrn, Egger's test is applied. If the p
value is higher or less than the 95% significant value, it can be seen if the funnel plot is symmetrical or not.
(0.05). If the p value exceeds the significant value, either there is no publishing bias issue or the funnel plot

exhibits a symmetrical pattern.

Based on ﬁe results of Egger's test above, the p value > 0.05 informs gat the funnel plot value is
symmetrical. Thus, it can be concluded that there is no publication bias in this meta-analysis study.

Table 5. File drawer Analysis

Fail-safe N Target Significance Observed Significance

Rosenthal 490.000 0.050 <.001

File drawer analysis is an estimate of the number of articles whose resgits are not significant and are
not published (Rosenthal, 1979). File drawer analysis showed that K=11, soﬁﬂﬂ =5(11) + 10 = 65 . The
value of fail-safe N obtained was 490.000, with a significant target of 0.050 and p> 0.001. Because the value
of fail-safe was N > 5K + 10, it can be concluded that there was no problem of publication bias in the meta-
analysis study.

4. DISCUSSION

Many factors affect the shooting skill of soccer players. Shooting is one of the basic techniques in
soccer that is used with the aim of scoring a goal against the opponent's goal to achieve a victory in a
match. One aspect that affects the shooting skill of soccer players is the quality of the player's biomotor.
Biomotor is the movement in humans that is influenced by other systems that exist within the human being
(Anzari, 2019). Anugrah (2019) said that biomotor is the movement of athletes that is stimulated by
internal organ systems, including joints, bones, energy systems, blood circulation, respiration, and
neuromuscular. From the opinions above, it can be concluded that a biomotor is the movement of parts of
the human body that are influenced by internal organ systems. There are several biomotor components
that affect the shooting skill of soccer players including: power, accuracy, reaction, balance, explosive
power, agility, coordination.

Speaking of accuracy of shooting, there are several stages including placing the foot position right
next to the ball which is used as a pedestal and also the impact between the foot and the ball must be right
so that the flow and also the goal of the ball are as expected (Rizki, 2021). Zuhri (2021) said that one thing
that must be considered in the process of kicking a ball is ankle coordination. Meanwhile, power is one of
the biomotor components in sports activities, because power will determine how hard people hit or kick
(Zuhri, 2021). Zuhri's research (2021) also said that strength is an ability that is closely related to the
process of muscle contraction, so it is very influential for an athlete when doing a kick. Regarding balance
and agility, Zawawi (2016) stated that if an athlete has good agility and balance, then the level of balance
will be good too, and this is related to the coordination that is directly related to the process of shooting
the ba

From the results of the analysis above, it can be seen that there is a positive and significant
relationship between the biomotor component and the shooting skill of soccer players, with a random
effect correlation value. (rRE) 0.717, it can be concluded that these two variables have a relationship with
the high cate . So, the higher the ability of the biomotor component of an athlete, the better the
shooting skill. The results of this study also strengthen the idea of previous research, that there is a
simultaneous significant relationship between explosive power of leg muscles and ankle coordination on




accuracy shooting results (Wahid et al., 2017). Simultaneously, there is a significant relationship between
leg muscle strenggh and ankle coordination with soccer shooting skill (Zuhri, 2021).

Although E: results giythe publication bias analysis in the funnel plot diagram cannot be shown
clearly and specifically, the egger test and fail safe N analysis showed that there was no publication bias.
This showed that the meta-analysis of the data conducted on the relationship between the biomotor
component and the shooting skill of soccer players can be accepted as unambiguous data and according to
the current conditions.

The weakness in this research is that the subject search only came from Google Scholar. And the

icles reviewed were only articles that the researches were conducted in Indonesia. The explanation
Eﬂve can be used as a source of reference for future researchers so that they can create new research that
is more creative and innovative about the relationship between biomotor components and the shooting
skill of soccer players.

5. CONCLUSION

Magked by the correlation value of Random effect, which was ir@uded in the high category,
therefore it can be concluded that there was no bias in data publication and there was a significant positive
correlation between the biomotor component and the shooting skill of soccer players.

Based on the discussion above, the suggestions or recommendations are as follows. It is
recommended to the future researchers to be able to expand the range of years in the article searching to
be reviewed and not only sourced from a media (Google Scholar), but also look for articles from many other
sources. And it is recommended for further researchers to be able to look for articles not only published or
made in Indonesia. Based on the findings, it is also suggested to coaches to consider aspects of the
biomotor component in recruiting and improving the performance of football athletes. For the general
public, these findings serve as a reference for them that one of the achievements can be achieved by
increasing the biomotor components.
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