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Abstract. The importance of movement analysis that results in shooting carreau petanque a distance of 6 and 7 meters, shooting
carreau is the result with the best value in the sport of petanque. This study aims to improve shooting results by analyzing the
initial internal factors that affect movement. The approach and method use a descriptive approach with survey methods and
quantitative data analysis using the Kinovea application software version 0.9.4. The results showed that the average SD +
shoulder joint angle, elbow joint angle, wrist joint angle, waist angle, and knee joint angle at 1) the backswing phase produced
a speed of 0.85 m/s - 0.36 m/s £ 0.42 m/s - 0.19 m/s. 2) the swing phase produced a speed of 3.26 m/s — 2.81 m/s + 0.67 m/s -
0.25 m/s. 3) the release phase produced a speed of 8.89 m/s - 8.41 m/s + 0.75 m/s - 0.46 m/s. The conclusion is that shooting
carreau at a distance of 6 and 7 meters in obstacle 1 obtained an average of the medium category with a percentage of 56.67%
/ 46.67%. This research suggests that it can be used as a reference for coaches in making training programs for each athlete.

Key words: analysis, biomechanics, kinovea, petanque, shooting.

Abstract in Indonesia. Pentingnya analisis gerakan yang menghasilkan shooting carreau petanque jarak 6 dan 7 meter,
shooting carreau merupakan hasil dengan nilai terbaik dalam cabang olahraga petanque. Penelitian ini bertujuan untuk
meningkatkan hasil perolehan shooting dengan menganalisis faktor intern awal yang mempengaruhi gerakan. Pendekatan dan
metode menggunakan pendekatan deskriptif dengan metode survey dan analisis data kuantitatif menggunakan softwere aplikasi
kinovea versi 0.9.4. hasil penelitian menunjukkan rata-rata + SD sudut shoulder joint, sudut elbow joint, sudut wrist joint, sudut
pinggang, sudut knee joint pada 1) fase backswing menghasilkan kecepatan 0,85 m/s — 0,36 m/s + 0,42 m/s — 0,19 m/s. 2) fase
swing menghasilkan kecepatan 3,26 m/s — 2,81 m/s £ 0,67 m/s — 0,25 m/s. 3) fase release menghasilkan kecepatan 8,89 m/s —
8,41 m/s +0,75 m/s — 0,46 m/s. Simpulannya yaitu shooting carreau pada jarak 6 meter obstacle 1 memperoleh rata-rata kategori
sedang dengan persentase 56,67% / 46,67%. Saran penelitian ini yaitu dapat digunakan untuk referensi pelatih dalam membuat
program latihan pada setiap atletnya.
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INTRODUCTION

Sports play an important role in making the name of an institution, institution, and country proud
(Pratiwi et al., 2018) (Wisnu, 2022). Sports have developed so rapidly and not only as a physical activity
but also as a means to develop various other aspects and contain many positive values such as important
pillars because the spirit of fair play, sportsmanship, teamwork, and nationalism can be formed and built
through sports (Rahman, 2018) (Alimuddin et al., 2021) (Terok & Huwae, 2021). Aspects that can be
developed through sports include cognitive, social, and emotional aspects. These aspects apply to any
sport, one of which is petanque.

Petanque is a new sport in Indonesia, petanque is a sport that relies on several aspects such as
concentration, accuracy, and accuracy which in it is very influential in the emotional aspect. This sport
can be played by various ages and this sport is relatively cheap because this sport can be played
anywhere and anytime as long as the terrain used is solid or hard (Bustomi et al., 2020) (lrawan,
Ghassani, et al., 2022). Petanque is a game from France, which is played by rolling balls made of iron
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as close as possible to balls made of wood or can be called pointing techniques. Pointing also has several
ways to do it such as roll, soft lob, and full lob, besides that there is also a throw that drives the opponent's
ball away from the target box or can be called a shooting technique. Shooting There are several ways to
do it such as a shot on the iron, a short shot, and a ground shot (Okilanda, et al., 2018:69-76) (Sabilla et
al., 2021).

Petanque sports compete in 11 numbers, namely single men (one son), single women (one woman),
double men (two men), double women (two women), double mix (one son and one daughter), triple men
(three men), triple women (three women), this triple mix is divided into two triple mixes with (two girls
one son) and (two boys and one daughter), And there is a special number in the sport of Petanque,
namely the shooting number played by shooter men, shooter women called shooting men and shooting
women by shooting 5 disciplines with a distance of 6 meters, 7 meters, 8 meters, and 9 meters, with one
chance to shoot discipline 1 discipline 5 (Pelana, 2016:117-122).

In throwing shooting several factors affect the result of the throw, including movement or mechanics,
the height of the ball bounce, and the angle or point of the ball falling against the target. By the opinion
of Souef, (2015) (Rusdiana et al., 2019) (Hammed et al., 2023) the movement or biomechanics of the
game of petanque greatly affect the outcome of the shooting throw. Biomechanics in petanque games
can also minimize the risk of injury that occurs, minimize the risk of injury, the need for analysis related
to shooting petanque and provide evaluation in improving movement when there are problems or
obstacles (Irawan & Paulina, 2022) (Dyky & Kusuma, 2021). Appropriate in research Sinaga, &
Ibrahim, (2019) mentioned that four main indicators determine the shooting throw: backswing, swing,
release, and ball height. The four indicators are interrelated and influence each other. There are three
types of shooting throws or shots namely carreau, reussi, touche, and mangue according to the study by
Ardhiyanto, (2021). Phases/segments and indicators in the shooting throw to produce consistent
accuracy or precision. A shooting throw is said to be consistent if the result of the throw has the same
angle and point or does not change.

A special shooting number where players compete to collect as many points as possible by official
regulations from FIPJP, in this number there is a maximum of 100 points, while athletes owned by UKM
Petanque UNNES have not been able to get maximum points. Several factors cause UNNES Petanque
athletes to be unable to get maximum points, one of which is the inconsistency of shooting throws that
are influenced by mechanics or motion. Therefore, it is necessary to analyze the mechanics or
movements to obtain maximum consistency of throwing results and points when competing (Pasaribu
etal., 2021).

Why is it necessary to study sports biomechanics? For a physical education teacher, trainer, or some
other physical activity specificer sports biomechanics is needed (Faoziyah & Suharjana, 2020) (Wijaya
etal., 2021). Starting from identifying talents, training techniques, evaluating techniques, and providing
therapeutic exercises (movement technique formation exercises), to determining the equipment that will
be used by athletes (Emery & Tyreman, 2009) (Ma’dum & Irawan, 2021). Biomechanics is a field of
science that studies motion which is used to study a movement that can later be used as a reference for
motion techniques in sports (Santoso & Setiabudi, 2019). In addition, having a good knowledge of
biomechanics will allow you to evaluate techniques used in unknown sports skills, as well as to better
evaluate new techniques in known sports (Maffulli et al., 2011).

Based on observations obtained by researchers from the 2022 Provincial Student Sports Week
(POMPROV) match at the petanque field of Semarang State University (UNNES), it can be concluded
that there have been no consistent shooting results at a distance of 6 and 7 meters at obstacle 1. This
study focused on a distance of 6 and 7 meters. A distance of 6 meters because in throwing shooting must
go through a consecutive distance and at a distance of 6 meters is the beginning of the distance where
the player shoots and the beginning of the distance that determines the outcome of the next distance. A
distance of 7 meters because in throwing shooting must go through a consecutive distance and a distance
of 7 meters will be decisive if the same score is obtained. From the problems found by the researchers,
the researchers are interested in holding an analysis related to the consistency of the results of shooting
throws or shots in petanque sports in which there are several factors, namely biomechanics, ball bounce
height, and angle or drop point against the ball target (Friskawati & Supriadi, 2022) (Irawan et al., 2019).
In conducting the analysis, researchers used the help of the Kinovea software application version 0.9.4
because Kinovea Software version 0.9.4 is a video analysis tool for exercise in one of the sports by
slowing down a movement to be analyzed and recorded (Surahman, 2020). The advantages of Kinovea
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software version 0.9.4 make it easier to analyze movements through exercise videos by slowing down
the movements to be documented and as evaluation material (Jariono, et al., 2020) (Irawan et al., 2021).

METHODS

Judging from its purpose, this research uses a pure type of research with survey methods. Judging
from the level of explanation, this study uses descriptive research to describe or describe the data that
has been collected as it is and systematically, seen from the analysis and type of data this research uses
quantitative methods because the research data is in the form of numbers and analyzed using statistics
(Rezki, 2016) (Ma’dum & Irawan, 2021) (Wahyunal & Gazali, 2021). This study was intended to
analyze the muscle force of hand thrust and movement speed from three indicators, namely; backswing
movement phase/segment, swing movement phase/segment, and release movement phase/segment. The
three phases of movement focused on a distance of 6- and 7-meters obstacle 1 with the help of analysis
using the Kinovea application software version 0.9.4.

The population in this study is a member of the UNNES petanque Student Activity Unit. This study
used purposive sampling techniques. The sampling criteria are; active students who are members of
UKM Petanque UNNES, have participated in matches, especially in shooting game numbers. The
number of samples in this study based on these characteristics amounted to 9 people, consisting of 5
men and 4 women.

The data collection techniques used are observation, observing when UNNES petanque UKM
athletes carry out training and participate in championships, especially in shooting numbers where the
acquisition of values is influenced by a series of movements when throwing; documentation, collecting
and investigating the results of previous matches where the results are used as supporting data in this
study and documentation of movements when carrying out shooting throws by recording or taking
pictures of athletes as samples using digital cameras; test, Precision Shooting Test This test aims to
determine the acquisition of value when shooting a game. This study used data capture instruments with
digital cameras and precision shooting tests.

Table 1. Precision Shooting Norms

Category Score
Very Low X<8
Low 8<X<13
Keep 13<X<18
Tall 18 <X <23
Very high 23< X

(Source: Research 2023)

Processing percentage data is obtained using the formula from Azahrah et al., (2021) that is:
NP = (n/N) x 100%

Information:

NP: Value in %

n: Earned value

N: Total data

RESULTS AND DISCUSSION

The results of research on the analysis of backswing, swing, and release distance of 6 and 7 meters
obstacle 1 are to determine the angle of the shoulder joint, angle of the elbow joint, angle of the wrist
joint, angle of the waist, angle of the knee joint, distance, height of the ball, time, and speed when making
movements. Data from the backswing analysis of 6-meter obstacle 1 can be seen in Table 2. Data from
the analysis of the swing distance of 6 meters obstacle 1 can be seen in Table 3. Data from the analysis
of the release distance of 6 meters in obstacle 1 can be seen in Table 4. Data from the backswing analysis
of 7-meter obstacle 1 can be seen in Table 5. Data from the analysis of the swing distance of 7 meters
obstacle 1 can be seen in Table 6. Data from the analysis of the release distance of 7 meters in obstacle

36



Ahmad Teguh Ramadhan, Said Junaidi, Hadi, Fajar Awang Irawan, Syahru Romadhoni, Muhammad
Muhibbi / MIKI 13 (1) (2023): 34-43

1 can be seen in Table 7.

Table 2. Analysis of Backswing Shooting Carreau of Distances 6 Meters Obstacle 1

N=9 Min Max Mean +SD
Angle Shoulder Joint (°) 20.8 100.3 65.1 27.0
Angle Elbow Joint (°) 156.2 180.0 173.3 7.2
Angle Wrist Joint (°) 107.3 177.3 139.4 18.5
Angle Waist Joint (°) 110.9 156.1 136.2 11.3
Angle Knee Joint (°) 150.4 178.3 166.6 8.1
Time (s) 1.17 4.10 2.64 1.07
Speed (m/s) 0.44 1.72 0.85 0.42
Distance(cm) 123.38 240.62 185.67 0.36
Height of the Ball (cm) 82.94 162.56 131.95 21.23

(Source: Research 2023)

Table 3. Analysis of Swing Shooting Carreau of Distances 6 Meters Obstacle 1

N=9 Min Max Mean +SD
Angle Shoulder Joint (°) 64.4 93.1 76.5 7.8

Angle Elbow Joint (%) 151.5 179.9 173.6 8.1

Angle Wrist Joint (°) 138.5 178.8 164.9 15.2
Angle Waist Joint (°) 120.9 175.9 147.5 16.7
Angle Knee Joint (°) 132.2 172.8 154.0 12.0
Time (s) 0.33 0.50 0.42 0.05
Speed (m/s) 2.41 4.35 3.26 0.67
Distance(cm) 118.94 171.74 135.18 0.16
Height of the Ball (cm) 53.85 81.93 66.45 8.24

(Source: Research 2023)

Table 4. Analysis of Release Shooting Carreau of Distances 6 Meters Obstacle 1

N=9 Min Max Mean +SD
Angle Shoulder Joint (°) 75.3 114.3 94.1 9.8
Angle Elbow Joint (°) 144.7 179.8 1715 11.0
Angle Wrist Joint (°) 99.2 179.4 148.4 25.0
Angle Waist Joint (°) 123.0 172.3 148.1 14.9
Angle Knee Joint (°) 135.9 174.2 156.0 10.8
Time (s) 0.03 0.03 0.03 0.00
Speed (m/s) 7.24 9.86 8.89 0.75
Distance(cm) 21.71 29.59 26.66 0.02
Height of the Ball (cm) 64.50 94.74 80.08 10.29

(Source: Research 2023)

A total of 9 samples obtained results from the shoulder joint angle, elbow joint angle, wrist joint
angle, waist angle, knee joint angle, ball height, distance from the backswing phase to the release phase,
different times and speeds to a distance of 6 meters. It can be seen from the highest sample acquisition
for men, namely with a value of 21 included in the high category in the name of Abriyano Nabil Kusuma,
and for women, with a value of 22 included in the high category in the name of Septiana Azizatun Nafa.
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Figure 1. Results of Obtaining a Shooting Value of Distances 6 Meters

Table 5. Analysis of Backswing Shooting Carreau of Distances 7 Meters Obstacle 1

N=9 Min Max Mean +SD
Angle Shoulder Joint (%) 31.9 109.4 73.6 24.4
Angle Elbow Joint (°) 165.9 179.4 174.1 4.4
Angle Wrist Joint (%) 107.7 177.7 134.1 20.2
Angle Waist Joint (°) 105.5 154.9 1354 13.7
Angle Knee Joint (°) 145.5 176.8 167.1 9.1
Time (s) 1.44 5.64 3.07 1.22
Speed (m/s) 0.12 0.72 0.36 0.19
Distance(cm) 45.70 125.62 91.29 25.33
Height of the Ball (cm) 87.76 159.27 133.12 20.55

(Source: Research 2023)

Table 6. Analysis of Swing Shooting Carreau of Distances 7 Meters Obstacle 1

N=9 Min Max Mean + SD
Angle Shoulder Joint (°) 64.2 86.7 79.0 6.8
Angle Elbow Joint (°) 162.9 179.5 175.3 4.8
Angle Wrist Joint (%) 138.9 177.2 163.2 11.2
Angle Waist Joint (°) 133.1 176.5 153.1 14.0
Angle Knee Joint (°) 145.5 174.8 159.4 10.5
Time (s) 0.34 0.47 0.42 0.04
Speed (m/s) 2.39 3.23 2.81 0.25
Distance(cm) 95.64 135.60 118.36 10.95
Height of the Ball (cm) 58.93 82.52 70.69 8.50

(Source: Research 2023)

Table 7. Analysis of Release Shooting Carreau of Distances 7 Meters Obstacle 1

N=9 Min Max Mean +SD
Angle Shoulder Joint (°) 81.8 117.0 100.4 10.0
Angle Elbow Joint (%) 155.3 179.0 173.6 7.0
Angle Wrist Joint (°) 114.7 166.0 153.2 14.5
Angle Waist Joint (%) 136.9 174.6 152.9 12.6
Angle Knee Joint (°) 145.2 177.5 159.5 11.3
Time (s) 0.03 0.03 0.03 0.00
Speed (M/s) 7.49 9.09 8.41 0.46
Distance(cm) 22.47 27.26 25.24 1.38
Height of the Ball (cm) 70.46 100.49 84.95 11.08

(Source: Research 2023)
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A total of 9 samples obtained results from the shoulder joint angle, elbow joint angle, wrist joint
angle, waist angle, knee joint angle, ball height, distance from the backswing phase to the release phase,
different times, and speeds against a distance of 7 meters. The difference in the results of each segment
of motion results in different muscle/touch hand forces and maximum height of the ball. It can be seen
from the highest sample acquisition for men, namely with a value of 20 included in the high category in
the name of Abriyano Nabil Kusuma, and for women, with a value of 21 included in the high category
in the name of Fadhzilatul Al Azmi.
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Figure 2. Results of Obtaining a Shooting Value of Distances 7 Meters

Jumlah Perolehan Nilai

The petanque sport special shooting number on obstacle 1 has 4 acquisition values, namely mangue
or value 0, touche or value 1, reussi or value 3, and carreau or value 5. The results of the above study
from 9 samples of UNNES petanque UKM athletes with an average sample height of 164.33 cm, average
body weight of 67.44 kg, average body mass index of 20.97 kg / m2 with the underweight category,
average length of the shock of 69.99 cm, average arm length 73.83 cm, average leg length 97.52 cm,
and average time entering the circle 7.40 s. The discussion of the 6-meter distance study was carried out
with six repetitions on each sample, if calculated from the accumulation of throws there were a total of
54 throws. 19 throws explained carreau shots, 18 throws that explained reussi shots, 4 throws that
explained touche shots, and 13 throws that explained manque shots. It can be seen from the highest
sample acquisition for men, namely with a value of 21 included in the high category in the name of
Abriyano Nabil Kusuma, and for women, with a value of 22 included in the high category in the name
of Septiana Azizatun Nafa. A distance of 6 meters is the initial distance of throwing a shot that will
affect or determine the throw of the shot at the next distance. In theory accuracy, the closer the target
will be, the higher the level of accuracy (Irawan & Ghassani, 2022). To produce a high level of accuracy
also requires routine training or repetitive movement training, therefore a distance of 6 meters in this
sport must produce high values. At a distance of 6 meters will also be greater to have a level of anxiety
when making shots (Irawan, Ma’dum, et al., 2022).

The discussion of the 7-meter distance study was carried out with six repetitions on each sample, if
calculated from the accumulated throws there were a total of 54 throws. 9 throws explained Carreau
shots, 27 throws explained reussi shots, 2 throws explained touche shots, and 16 throws explained
manque shots. It can be seen from the highest sample acquisition for men, namely with a value of 20
included in the high category in the name of Abriyano Nabil Kusuma, and for women, with a value of
21 included in the high category in the name of Fadhzilatul Al Azmi. The distance of 7 meters in this
sport is a further distance after a distance of 6 meters or you could say the second distance. Each
subsequent distance has a distance difference of one meter. A distance of 7 meters is the decisive
distance if someone gets the same score if accumulated. This distance is no less important than the
previous distance, this distance also determines the result of the throw at the next distance. Inaccuracy
theory, this distance has a lower level of accuracy than the previous distance (Irawan & Prastiwi, 2022).
However, many athletes are fond of this distance and also score more on average than the previous
distance (Irawan & Munir, 2022). Most likely the cause is that when the exercise puts more emphasis
on this distance and also the anxiety is lower at this distance. It would be better if all distances could be
mastered by athletes in this sport to get maximum scores and high achievements. In throwing shots in
petanque, there are three phases of movement, namely the backswing movement phase, the swing
movement phase, and the release movement phase. Carreau's shot at a distance of 6 meters resulted in
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an average angle of the shoulder joint, elbow joint, wrist joint, waist joint, knee joint, time, speed,
distance, and height of the ball that was lower than Carreau's shot at a distance of 7 meters in petanque.
The phases of each carreau shooting movement can be seen in figure 3 below.
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Prefix Backswing Swing Release follow through
Figure 3. Phase Shooting Movement Carreau

The backswing phase movement in petanque shooting is the movement of swinging the hand
backward from the starting position. The backswing phase is obtained when the hand stops swinging
backward. To get a carreau shot at a distance of 6 and 7 meters in petangue sports in the backswing
phase there is an average shoulder joint angle of 65.1/73.6 degrees, an average elbow joint angle of
173.3/174.1 degrees, an average wrist joint angle of 139.4/134.1 degrees, an average waist joint angle
of 136.2/135.4 degrees, an average knee joint angle of 166.6/167.1 degrees, an average backswing
movement time of 2.64/3.07 s, an average distance between the starting phase to the backswing phase
of 185.67/91.29 centimeters and an average height ball 131.95/133.12 centimeters. The backswing phase
is used to get a swing movement when performing the next phase of movement. The longer the
backswing distance, the longer the swing movement, and the less right-hand muscle/touch style is used.
The backswing phase affects the movement of the next phase.

The swing phase movement in petanque shooting is the movement of swinging the hand forward
from the backswing movement. The swing phase is used to get the swing movement when performing
the next phase of movement. Swing movement will be affected by the length of the arm, the longer one's
arm will be the longer the distance needed and the shorter one's arm will be the shorter the distance
needed. To get a carreau shot at a distance of 6 and 7 meters in petanque sports in the swing phase there
is an average shoulder joint angle of 76.5/79.0 degrees, an average elbow joint angle of 173.6/175.3
degrees, an average wrist joint angle of 164.9/163.2 degrees, an average waist joint angle of 147.5/153.1
degrees, an average knee joint angle of 154.0/159.4 degrees, an average time of 0.42/0.42 s, an average
distance for swing movements of 135.18/118.36 centimeters and an average ball height of 66.45/70, 69
centimeters. The longer the swing distance, the longer the swing movement will be and the less right-
hand muscle/touch force. The swing phase affects the movement of the next phase.

The release phase movement in petanque shooting is the movement of releasing the ball from the
palm. The release phase is no less important than the previous phases because it is used to obtain the
release of the ball according to the purpose or distance available. To get a carreau shot at a distance of
6 and 7 meters in petanque sports in the release phase there is an average shoulder joint angle of
94.1/100.4 degrees, an average elbow joint angle of 171.5/173.6 degrees, an average wrist joint angle
of 148.4/153.2 degrees, an average waist joint angle of 148.1/152.9 degrees, an average knee joint angle
of 156.0/159.5 degrees, an average time of 0.03/0.03 s s, an average distance for release movements of
26.66/25.24 centimeters and an average ball height of 80.08/84.95 centimeters. The longer the release
distance, the longer the swing movement and the less muscle strength/touch force of the right hand. The
release phase affects the direction in which the ball is released. In simple terms, to produce a straight
shot, the phase of the backswing movement until the release movement must also be straight in the
direction according to the desired target. Based on the discussion, it is important to analyze biomechanics
when shooting series in petanque sports to produce optimal performance. Shooting carreau is the main
goal of petanque players because the shooting has the highest score. In shooting, there are three phases
including the backswing phase, the swing phase, and the release phase. Each such phase has different
characteristics of angle, time, speed, distance, and height of the ball. These characteristics will affect the
muscle/touch force of the hand and affect the maximum ball height and the final speed of the ball with
a certain distance which will later produce shooting according to the purpose.
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CONCLUSION

Backswing movement phase distance 6 meters obstacle 1 carreau shot with an average velocity of
0.85 m/s. and a standard deviation of + 0.42 m/s. Swing movement phase distance 6 meters obstacle 1
carreau shot with an average velocity of 3.26 m/s. and a standard deviation of + 0.67 m/s. Release
movement phase distance 6 meters obstacle 1 carreau shot with an average velocity of 8.89 m/s. and a
standard deviation of + 0.75 m/s. Backswing movement phase distance 7 meters obstacle 1 carreau shot
with an average velocity of 0.36 m/s. and a standard deviation of + 0.19 m/s. Swing movement phase
distance 7 meters obstacle 1 carreau shot with an average velocity of 2.81 m/s. and a standard deviation
of + 0.25 m/s. Release movement phase distance 7 meters obstacle 1 carreau shot with an average
velocity of 8.41 m/s. and a standard deviation of £ 0.46 m/s. It is very important to pay attention to the
initial internal factors before practicing for the next stage. The results in this article can be used as a
reference to train petanque athletes to provide optimal performance.
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