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Abstract. Physical condition is a crucial factor in enhancing athlete performance. Athletes with good physical condition have a greater
chance of reaching peak performance. This research aims to analyze the dominant physical condition factors of petanque athletes in
Central Java. The research utilized tests and measurements on a sample of 58 athletes and employed confirmatory analysis techniques.
The results indicate that seven factors influence petanque skills. Body height has a correlation value of 1.352 with a significance value
of 0.000. Arm length has a correlation value of -0.641 with a significance value of 0.015. Palm length has a correlation value of -0.573
with a significance value of 0.002. Arm muscle strength has a correlation value of 0.041 with a significance value of 0.000. Hand-eye
coordination has a correlation value of 3.017 with a significance value of 0.000. Grip strength has a correlation value of -0.233 with a
significance value of 0.008. Static balance has a correlation value of 0.359 with a significance value of 0.000. However, two factors do
not significantly influence the playing skills of petanque athletes in Central Java: trunk flexibility, which has a correlation value of -0.15
with a significance value of 0.159, and endurance, with a correlation value of 0.085 and a significance value of 0.359. In conclusion,
the main physical condition factors in petanque include body height, arm length, palm length, arm muscle strength, hand-eye
coordination, grip strength, and static balance. The novelty of this research lies in its potential use by coaches as a reference for providing
appropriate training to improve the physical condition of petanque athletes. This study is limited to petanque athletes in Central Java.
Keywords: athletes, petanque, physical condition.

Resumen. La condicioén fisica es un factor crucial para mejorar el rendimiento de los atletas. Los atletas con una buena condicion fisica
tienen mayores posibilidades de alcanzar el maximo rendimiento. Esta investigacion tiene como objetivo analizar los factores dominan-
tes de la condicion fisica de los atletas de petanca en Java Central. La investigacion utilizo pruebas y mediciones en una muestra de 58
atletas y empleo técnicas de analisis confirmatorio. Los resultados indican que siete factores influyen en las habilidades de petanca. La
altura corporal tiene un valor de correlacion de 1,352 con un valor de significancia de 0,000. La longitud del brazo tiene un valor de
correlacion de -0,641 con un valor de significancia de 0,015. La longitud de la palma tiene un valor de correlacion de -0,573 con un
valor de significancia de 0,002. La fuerza muscular del brazo tiene un valor de correlacion de 0,041 con un valor de significancia de
0,000. La coordinacion mano-ojo tiene un valor de correlacion de 3,017 con un valor de significancia de 0,000. La fuerza de agarre
tiene un valor de correlacion de -0,233 con un valor de significancia de 0,008. El equilibrio estatico tiene un valor de correlacion de
0,359 con un valor de significacion de 0,000. Sin embargo, dos factores no influyen significativamente en las habilidades de juego de
los atletas de petanca en Java Central: la flexibilidad del tronco, que tiene un valor de correlacion de -0,15 con un valor de significacion
de 0,159, y la resistencia, con un valor de correlacion de 0,085 y un valor de significacion de 0,359. En conclusion, los principales
factores de condicion fisica en la petanca incluyen la altura del cuerpo, la longitud del brazo, la longitud de la palma, la fuerza muscular
del brazo, la coordinacion mano-ojo, la fuerza de agarre y el equilibrio estatico. La novedad de esta investigacion radica en su posible
uso por parte de los entrenadores como referencia para proporcionar un entrenamiento adecuado para mejorar la condicion fisica de
los atletas de petanca. Este estudio se limita a los atletas de petanca en Java Central.
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of focus will affect the coordination ability of the athlete

Introduction

Peak success in sports activities is the primary goal that
should be achieved by all athletes, both individuals and
groups (Nasution, Nasrulloh, and Pambagyo, 2023). The
preservation of a culture of performance petanque sport
must be preserved because it has a large enough chance of
achieving peak performance (Pratama et al., 2019).
Petanque is one of the sports that compete 13 numbers on
PON (Indonesia National Sports Games) 2024 in the
province of Aceh and North Sumatra. This sport has basic
techniques of shooting and pointing playing it (Pelana et al.,
2021; A. G. Permadi & Lubis, 2022; Rizqanada et al.,
2022). This sport also requires a high level of concentration
(Sitohang et al., 2023; Suwanto et al., 2018). A good level
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(Irawan et al., 2019; Widodo and Hafidz, 2018a).

Physical activity is considered one of the main strategies
to combat physical disorders associated with weakness in
the human body (Angulo etal., 2020). Physical condition is
one of the important components in the process of
improving the performance of an athlete (Nadzalan, Mohd
Latif, et al., 2021). Increased physical condition factors
require proper training load and adapted to the physical
condition of the athlete (Nadzalan, Shafiee, etal., 2021). A
good exercise program has a positive impact on health (Le
and Charry, 2024). Good and proper physical exercise can
improve muscle ability and coordination of movements
(Kalmaganbetova, 2024). According to research interviews
with five internationally and nationally licensed petanque
trainers, the problem with physical conditioning is the lack
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of a dominant reference for enhancing technique in the
sport. The key anthropometric factors that are believed to
improve an athlete's performance are height, weight, and
arm length.

Physical factors that are believed to enhance athletic
performance include endurance, arm muscle strength,
strength,  hand

development in the hands, and arm structure. Endurance,

overall arm coordination, muscle
in particular, has crucial implications for improving athlete
performance (Maunder etal., 2021). Men and women have
differences in maximum oxygen intake (VO2max) (Besson
et al., 2022; Thomas et al., 2023). Good endurance skills
are very beneficial to athletes. Endurance skills can support
athlete performance, accelerate recovery in the event of an
injury, and prevent discase (Chaillou et al., 2022; de
Almeida et al., 2022; Gérna & Domaszewska, 2022).
Endurance can be a potential therapeutic strategy to
prevent reduced muscle mitochondrial content and physical
pcrformancc induced by hypoandrogcnism (Takahashi,
Kitaoka, and Hatta, 2022).

Based on the above description, endurance is a crucial
factor for enhancing athletic performance, preventing
infections, and faci]itating rapid recovery from injuries.
Many sports injuries require surgery and prolonged
immobilization, leading to significant muscle atrophy and a
loss of maximum strength and range of motion (Rasheed et
al., 2021). Flexibility is one of the standard components of
physical fitness, it is reinforced by the results of research
that flexibility can have a positive effect on muscle strength,
muscle power, muscular hypertrophy, and reduce the risk
of injury (Bouguezzi etal., 2023). Muscle flexibility also has
effects on myofascial release that can cause muscle tension
(Sulowska-Daszyk & Skiba, 2022). In fact, the flexibility
capability of a male athlete is worse than that of a female
(Inal etal., 2022).

Based on the description, the flexibility factor becomes
essential for the trainer to know the level of his ability to
end the performance of the movement and minimize the
injury. Strength training in athletes on macrocycles is
essential for long-term player development, injury
prevention, and performance (Kraemer & Nitka, 2022).
The World Health Organization (WHO) recommends
doing strength training at least twice a week, and is likely
to do regular strength training every week (Muhu and Tilga,
2023).

Strength training is vital in the development and
maintenance of musculoskeletal health (Vasudevan & Ford,
2022). Strength training can be used to rehabilitate post-
injury muscles to recover and improve (Vivekanantha etal.,
2023). The bullet power or arm muscle power has a very
significant relationship with the accuracy of a shot or shot of
an athlete (Abdalkarim, 2023; Fayogi, 2022). The
flexibility of the swing movement into the arm can affect
the power produced by such a swing (Zhang et al., 2022).

In petanque, arm power is essential for executing the
shooting technique. Athletes with strong arm power can
more easily perform shooting techniques at distances of 8,
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9, and 10 meters. Hand coordination is a crucial physical
factor that significantly impacts concentration when
determining the direction of a movement (Permadi and
Nurhidayat, 2021). Eye-hand coordination can help athletes
in reaching high-level potential (Phon-Amnuaisuk and Au,
2015). Hand coordination has a contribution to improving
the accuracy of movement in the athlete (Haryanto and
Amra, 2020a). Petanque have the characteristics of
precision sports. It can be seen from the way this sport is
played that requires a level of accuracy to perform pointing
movements and shooting movements. However, the
analysis of physical condition factors in petanque remains
unclear, necessitating further research.

Based on previous research, the primary physical
condition factors in the sport of petanque remain unclear.
To address this gap, researchers will conduct experimental
actions aimed at identifying and analyzing these factors
through a study titled 'Analysis of the Main Physical
Condition Factors in Petanque”.

Material and methods

Type of research

This type of research is correlational research with
quantitative research approaches and confirmatory analysis
designs. Characteristics of research using quantitative ap-
proaches are the testing of theory or hypothesis using stand-
ard instruments (Maksum, 2012).

Population and Samples

The purpose of population existence is to determine the
size of the sample member taken from the population mem-
ber and to limit the extent of the generalization area, the
population consists of many things not just people
(Mukhthazar, 2020). The population in this study is a
petanque athlete of Jawa Tengah province with a total 79.

The sample is part of the number and characteristics that
a population possesses (Sugiyono, 2011). The purpose of
the sample determination is to study the characteristics of a
population because it does not allow researchers to conduct
surveys in the population due to large numbers of popula-
tions, time constraints, costs, and other obstacles (Hidayat,
2015).

Nonprobability sampling is a sample-taking technique
that does not allow every member of the population to be
selected as a sample, and purposive sampling is a technique
that takes a specific sample with a certain consideration
(Sugiyono, 2011). In determining the sample of the study,
the researchers considered the selection of samples on the
condition that they were 1) male, 2) training age of more
than 12 months, and 3) resident or trained in Central Java.
The total sample used in the study was 58 athletes.

Research Instrument

A research instrument is a tool used by a researcher to
collect data, measure phenomena, and analyze data that
corresponds to the problem faced by the subject or sample
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(Kurniawan, 2021). The instruments to measuring body
height used stadiometer (Putri Purwoto et al., 2024), arm
length used Measuring Tape (Putri Purwoto et al., 2024),
palm length used Measuring Tape (Putri Purwoto et al.,
2024), arm muscle strength used Back and Leg Dynamom-
cter (Abi etal., 2022; Akbar Harmono et al., 2024; Wahy-
ono et al., 2024), trunk flexibility used Sit And Reach(Pe-
reira et al., 2024), grip strength used Hand Grip Dyna-
mometer (Pedro etal., 2023), static balance used Stork Bal-
ance Stand Test (Sunanto et al., 2024, eye-hand coordina-
tion used Throw And Catch Test (Sunanto etal., 2024), and
endurance used Multistage Fitness Test (Jatmiko et al.,
2024).

Data Analysis Techniques

Analysis techniques are also called data processing and
interpretation. The purpose of performing quantitative data
analysis is to understand what is behind all the data, group
it, summarize it into one unit, and make it easier to under-

stand (Siyoto & Sodik, 2015).

Table 1.
Frequency Description

The data analysis technique in this study is a confirma-
tory analysis technique. The prerequisite test is performed
with the help of the Amos 22 program SEM application to
test the compatibility assumption of the model submitted to
obtain a suitable model. (Goodness of Fit). Factor analysis
is used to explain the relationship between several inde-
pendent changes between one and the other to determine
the dominant factor.

Results

Data Analysis

The data collection process was carried out on a total of
58 athletes. Data descriptions are used to reveal research
variables related to mean, median, standard deviation, and
frequency tables as well as histogram graphs. The analysis
of the data description in this study is described as follows:
Height, length of arms, palm length, arm muscle strength,
eye-hand coordination, grip strength, trunk flexibility,
static balance, endurance.

Body Height ~ Length of Palm Length Arm Muscle Eye-Hand Coordina-  Grip Strength  Trunk Flexibility — Static Balance Endurance
(cm) Arms (cm) (cm) Strength (kg) tion (time) (kg) (cm) (min) (mL/kg/min)
N 58 58 58 58 58 58 58 58 58
Mean 170.795 74.74 17.05 37.17 17.88 43.34 19.32 41.62 38.46
Median 171.25 76.00 17.00 38.00 18.00 43.00 19.30 42.00 39.20
Std. Deviation 6.6507 5.145 1.905 5.245 1.546 4.411 2.228 4.916 3.198
Minimum 153.3 66 14 25 14 34 15 30 32
Maximum 181.0 85 21 45 20 53 24 51 44
Sum 9906.1 4335 989 2156 1037 2514 1121 2414 2231
Based on the results of the descriptive analysis of anthro-  presented in the following table:
pometric and physical factors, Central Java athletes have
varying values. Athlete's height factor varies between Table 2.
. Normality Data
153,3cm - 181cm with a mean of 170,795 cm. The arm ) - -
> > Variable min max skew c.r. kurtosis c.r.
length factor ranges between 66-85 with a mean of 74,74. X9 29,000 67,000 0,308 0,959 0,935 1,454
The palm length ranges from 14-21 with a mean of 17,05. X8 26,000 69,000 -0,073 -0,228  -0,569  -0,884
- ' hE h 2545 with ‘ X7 31,000 73,000 -0,023 -0,072  -0,692  -1,075
€ arm muscle strengt actor rrom - with a mean o X6 29000 73,000 0,181 0,562 0,611 -0,95
37,17. The hand grip strength factor of 34-53 with a mean X5 25,000 64,000 -0,151 -0,471  -0,693  -1,078
of 43,34, The trunk flexibility factor has a value between X4 27,000 65,000 -0,398 1,238 0,724 1,125
‘ : X3 31,000 72,000 0,446 1,385 0473  -0,735
15-24 Wlth a mean Of 19,32 . The static balance factor Of 30- X2 33,000 70,000 0,03 0,093 -1,169 -1,817
51 with a mean of 41,62. The endurance factor has a value X1 24,000 65,000 -0,464 -1,443  -0,374  -0,581
. Y 32,000 73,000 0,251 0,781 -0,54 -0,84
between 32-44 with a mean value of 38,46. The endurance - ’ ’ ’ ’ : ’
Multivariate 0,124 0,030

factor has a value between 32-44 with a mean value of
38,46. The pétanque skills variable ranges of 13-30 with a
mean of 20,43.

Prerequisite Test

The prerequisite test is carried out with the help of the
Amos 22 program to test the compatibility assumption of
the model proposed to obtain a suitable model. The model
compatibility assumption tests performed include data nor-
mality tests, outlier evaluation, goodness of fit tests, and

hypothesis testing.
Normality Test

The normality of data is identified with univariate and
multivariate results against the data used. The result is as
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Based on Table 2. the results of the normality test of the
data in this study are univariate for the values in C.r skew-
ness, all factors indicate that the value is below the absolute
value £ 2,58 i.e. X1, X2, X3, X4, X5, X6, X7, X8, X9,
and Y. So in the study, it can be said that the data are nor-
mally distributed univariate.

The value shown in the bottom right corner of Table 2.
indicates that the information in this research is normally
distributable multivariate because the value of 0.030 is
smaller than the absolute value of 2.58. Based on the results
of the analysis obtained all factors have normal values based
on both univariate and multivariate tests.

Outlier Evaluation
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Tests on multivariate outliers were carried out using bus
distance criteria at a rate of p < 0,001. When the d-squared
bus is greater than the chi-square value at the free degree
level p < 0,001. Then the data suggests multivariate outli-
ers. From the results of computing on Amos 22 the largest
d-squared bus distance is 19,591. And in this study based
on the value of the chi-square at free degrees 9 (the number
of variables) at the level p < 0,001 is 27,877. Then it can
be concluded that the data in this study does not indicate a
multivariate outlier, because all the data has a diameter of
<27,877.

Criteria Test (Goodness of Fit)
The result of the Amos 22 calculation produces a pa-
rameter number that will compared to the cut-off

value of the goodness of fit.Table 3.
Criteria Analysis (Goodness of Fit)

Goodness-of-fit Indices Cut-Off Value Value Description
Chi-Square (%) < 43,773 29,329 Fit
Probability (p) >0,05 0,500 Fit

CMIN/DF <2,0 0,978 Fit
RMSEA <0,08 0,000 Fit
GFL >0,9 0,920 Fit
AGFI >0,9 0,854 Marjinal
TLI >0,9 1,004 Fit
CFI >0,9 1,000 Fit

Based on the overall measurement of goodness of fit the
table explains that the recursive model proposed in the
study is acceptable.

Hypothesis Testing

The test of the hypothesis was done using the help of the
AMOS 22 program. This analysis is seen from the magni-
tude significance of the regression weight model can be seen
in the following table:

Table 4.
Analysis Hypothesis Dominant Factor Playing Skills Petanque
Estimate Probability Significance

Y < X1 1,352 Fkx Significant
Y < X2 -0,641 0,015 Significant
Y < X3 -0,573 0,002 Significant
Y < X4 0,401 Fkx Significant
Y < X5 0,317 Fkx Significant
Y < X6 -0,233 0,008 Significant
Y < X7 -0,15 0,159 Insignificant
Y < X8 0,359 Fkx Significant
Y < X9 0,085 0,395 Insignificant

Based on the results of factor analysis in Table 4. the in-
fluence of each variable X on the variable Y is as follows:

a)  The influence of height on petanque playing skills
is significant.

b)  The impact of arm's length on petanque playing
skills is significant.

c) The effect of palm length on petanque playing
skills is significant.

d)  The effect of hand muscle strength on petanque
playing skills is significant.

e)  The impact of hand coordination on petanque
playing skills is significant.

f)y  The influence of hand grip on petanque playing

skills is significant.
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g)  The influence of trunk flexibility on petanque
playing skills of insignificant.

h)  The effect of static balance on petanque playing
skills is significant.

i) The impact of endurance on petanque playing
skills is insignificant.

Discussion

Based on the analysis of factors obtained 7 factors have a
significant influence on the playing skills of petanque athlete
Central Java among others body height, length of the hand,
palm length, muscle strength of the arm, hand-eye coordi-
nation, hand grip strength, and the static balance. Whereas
2 factors do not significantly influence the skills of Central
Java athletes among others trunk flexibility and endurance.
This is probably because if pétanque in its movements pre-
dominantly uses the hand to throw the ball so that it hits the
target, so that body height, length of the hand, palm length,
muscle strength of the arm, hand-eye coordination, hand
grip strength, and the static balance are indeed really sup-
ports the accuracy of the ball hitting the target.

Based on the results of the analysis it is known that the
skill of playing petanque is influenced by several factors of
physical condition (Hidayah et al., 2024; Nurhasan et al.,
2024). The petanque sport has two techniques: pointing
and shooting. Height and length of arms affect pointing and
shooting throwing because the higher the athlete's posture,
the view towards the target becomes wider and if the Ath-
lete has long arms then the distance between the pitch of
the ball and the target becomes closer (Kristanto, 2020).

Static balance is the ability of a person to maintain his or
her body position while standing or sitting (Isyani &
Primayanti, 2019). Athletes must keep their bodies in bal-
ance so that they don't fall or get their legs out of the spec-
ified circle. Static balance in petanque is of course necessary
for the body in the game of petanque, because when throw-
ing the ball the feet do not change places (Nurhasan et al.,
2024).

Hand-eye coordination has contributed to increasing the
accuracy of movements so that they can hit the target
(Haryanto & Amra, 2020b). Petanque is a sport that re-
quires high accuracy. It can be seen from the way this sport
is played that requires a level of accuracy to perform point-
ing movements and shooting movements (Isyani &
Primayanti, 2019).

With good arms muscle strength, so make the right
movements to reach the target. Arm muscle strength is also
required by a petanque athlete to throw the boule to a target
that has been specified. Throwing the boule must use the
strength of the arm muscles so that the throwing to curious
(Ashari & Apriani 2023). In petanque, the power arm is re-
quired to throw the ball on the shooting technique. Athletes
with a good power arm will find it easier to do the throwing
technique shooting at a distance of 8 and 9 meters (Widodo
& Hafidz, 2018b).

The main physical condition factors in petanque include

Retos, nimero 60, 2024 (noviembre)



body height, arm length, palm length, arm muscle strength,
eye-hand coordination, grip strength, and static balance.
Body height helps petanque athletes see the ball far away so
they can estimate how hard to throw. If petanque athletes
have long arms, this supports accuracy in reaching the tar-
get. The length of the palm supports petanque athletes to
be able to hold almost all parts of the ball so that when the
hand moves they don't worry about the ball coming loose
(Kristanto, 2020). With arm muscle strength, it will sup-
port the movements carried out thereby increasing the ac-
curacy of the ball reaching the target (Ashari & Apriani
2023). Eye-hand coordination is needed to predict the ac-
curacy of hitting a target (Phon-Amnuaisuk & Au, 2015).
Static balance is needed to support foot movements in
petanque because in petanque there are no footsteps, so
good static balance is needed (Isyani & Primayanti, 2019).
Meanwhile, trunk ﬂcxibility and endurance are not main
physical condition factors because they do not support
petanque movements.

This research reveals that the primary physical factors
influencing petanque athletes are height, hand length, arm
muscle strength, hand-eye coordination, hand grip
strength, and static balance.

Conclusion

In conclusion, seven factors influence petanque skills:
body height, arm length, palm length, arm muscle strength,
hand-eye coordination, grip strength, and static balance.
Conversely, trunk flexibility and endurance do not
significantly affect the playing skills of petanque athletes in
Central Java. Based on the analysis of these predominant
physical condition factors, coaches should remain attentive
when planning training programs and use these findings as a
benchmark for effective exercises to enhance petanque
skills. Athletes should strive to maintain their optimal
physical condition.
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