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This study is supposed to analyze the influence of swing angle, movement speed, and release angle 

on shooting dynamics at 6, 7, 8, and 9 meters in petanque sport. This study used a non-
experimental method with quantitative descriptive approach, on 45 male shooting players at PON 
XXI pre-qualification national championship. Data were collected utilizing Kinovea software and 
descriptive and inferential statistical test (bivariate correlation). The results revealed that swing 

angle back, swing speed, and release angle together accounted for most of the shot outcome at all 
distances. The efficacy of shooting techniques in reducing distance, with maximum contribution 
at a distance of 7 meters (R Square 0.920) and minimum at a distance of 8 meters (R Square 

0.556). The swing speed and back swing angle are optimal at short throws (6 meters), while the 
release angle is relatively stable at medium throws (6-7 meters). The current study stresses the 
necessity for adaptive training to develop skills for acquiring back swing, swing speed, and release 
in order to improve petanque players' performance under varied throwing conditions. 

 

 
INTRODUCTION 
Petanque is a game that requires high accuracy in shooting technique (Asmawi & Lubis, 

2020). Biomechanical parameters of swing angle, speed, and release angle of the ball have 

a major impact on optimal outcomes of shots (Helmi et al., 2024). Interconnected shot 

mechanics of backswing, swing, release angle, and height of the ball affect the accuracy 

of a shot (Nurhasan et al., 2024). 

Muscle strength and speed of movement research suggests that these two variables have 

a crucial impact on the success of the shot (Fritch et al., 2021). Speed of movement during 

the swing phase and the release of the ball at distances of 6 and 7 meters directly correlate 

with the accuracy of the shot (Phytanza et al., 2022). This confirms the importance of 

learning biomechanical techniques in a bid to realize stable and maximum outcomes in 

playing the sport of petanque. 

Body balance as well as eye-hand coordination are also important variables in improving 

the accuracy of petanque shots (Kurniawati et al., 2019). Studies have shown that 

dynamic balance accounts for as much as 36.74% of shooting accuracy, while eye-hand 

coordination is another considerable contributor (Pianigiani & Villa, 2022). Players who 

lack good balance find it difficult to maintain a stable stance when setting up and taking 

shots (Solihin et al., 2022). 

But while several studies have revolved around each aspect of biomechanics separately, 

little evidence exists that delves into how the combination of swing angle, speed of 

movement, and the release angle of the ball at a particular distance affects it. The 6 to 9 

meter distance marks a critical length for petanque competitions for which different 

approaches to biomechanics must be adopted for both distances. 

This study is aimed at filling this lacuna through an elaborate examination of how angle 

of swing, movement speed, and release angle impact the dynamics of the shots at 

distances of 6, 7, 8, and 9 meters. The results of this study will be anticipated to contribute 

meaningfully towards establishing biomechanics-informed training protocols for 

improving petanque players' performance
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RESEARCH METHOD 
This study is non-experimental with quantitative descriptive design. This study describes 

shooting skill like back swing angle, swing speed, release angle. This study searches and 

establishes the efficacy of the above factors. Statistical analysis used in this study was 

descriptive statistics to describe research data, and inferential statistics. Statistical 

analysis used is bivariate correlation. This research was carried out in the PON XXI 

Indonesia pre-qualification national championship in the Debes Tabanan Sports Hall, 

Bali. The population of this research was male shooting sport athletes of the PON XXI 

prequalification national championship with 45 people (N=45). The research in this study 

is a population study. Data collection equipment used in this study are kinovea software, 

video recording cameras that are certified, tripods, laptops, stationery, distance 

measuring tools (meters), shooting mathematics, iron balls, wooden balls, score boards, 

score sheets. Test and measurement techniques were used in collecting data for shooting 

distances of 6, 7, 8, and 9 meters. Descriptive statistics was used in data analysis in this 

study to describe data of the research. 

 

RESULTS AND DISCUSSION 
The results of this study explain related to kinematic data from the movement of shooting 

petanque which includes revealing the distribution of research sample data, analysis data 

of shooting throws at distances of 6 meters, 7 meters, 8 meters, 9 meters. 

Table 1. 
Test data statistics 

Distance (m) R Square 

6 .718 

7 .920 

8 .556 

9 .871 

 

The results of the analysis of data revealed that back swing angle, swing speed and 

release angle variables together explained 71.8% with the result of shooting at a distance 

of 6 meters and with significance 0.000 < 0.05. Data analysis results showed that the back 

swing angle, release angle and swing speed variables combined accounted for 92% and 

explained the shoot results at a distance of 7 meters with a significance level of 0.000 < 

0.05. Data analysis findings revealed that the back swing angle variable, swing speed, 

and release angle variables were related by 55.6% with the results of the shot at 8 meters 

distance with a significance level of 0.000 < 0.05. The results of data analysis showed that 

back swing angle variable, swing speed variable and release angle variable collectively 

were highly correlated by 87.1% with shooting outcomes at 9 meters at a significance level 

of 0.000 < 0.05. 

 
Table 2. 

The distance effectiveness angle was 6,7,8,9 on the back swing, release, and speed swing arm 
variables. 

Variabel Distance 
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6 Average 
score 

7 Average 
score 

8 Average 
score 

9 Average 
score 

Back 
swing (0) 

55 - 

71 

2,5 79 - 

94 

2,58 88 - 

103 

1,86 98 - 

114 

1,7 

Release 
(0) 

63 - 

72 

3.0 76 - 

84 

3.0 89 - 

95 

2,57 96 - 

101 

2,2 

Speed 
swing 
arm (m/s) 

2.48-

4,48 

2,75 4,03-

6,02 

2,7 4,04 

- 

6,03 

1,7 6,40 

- 

8,39 

 

1,87 

 

 

Optimal back swing angle at distance 6 is at 55 - 71, which is with mean 2.5. Through data 

analysis, optimal back swing angle at distance 7 is at 79 - 94, which is with mean 2.58. 

Data analysis revealed that optimal back swing angle at distance 8 was at 88 - 103, which 

was with mean 1.86. Analysis of data indicates that the best back swing angle at a distance 

of 9 is at 98 - 114, which is with an average of 1.7. Back swings indicate that the 

effectiveness of this technique decreases with increasing distance. The best score is 

achieved at a distance of 6, and this indicates that the back swing technique works best 

at short distances. A decline in scores at distances 8 and 9 indicates that the athletes are 

able to lose good technique at longer distances. 

The efficient swing speed at distance 6 is at 2.48 - 4.48, i.e., with an average of 2.75. It has 

been proved by the analysis of data that the efficient swing speed at distance 7 was at 

4.03 - 6.02, which was with an average of 2.7. Data analysis revealed that the efficient 

swing speed at distance 8 was at 4.04 - 6.03, which was with an average of 1.7. Data 

analysis showed that the optimal arm swing speed at distance 9 was at 6.40 - 8.39, which 

was with a mean of 1.87. The variable speed swing arm had a significant decline in 

effectiveness at distance 8, with the highest score at distance 6. Such a decline in score 

may indicate that it is difficult to keep the optimal arm swing speed at distant distances, 

which affects overall performance.  

The best release angle at distance 6 is at 63 - 72, which is with an average of 3.0, Data 

analysis shows that the effectiveness release angle at distance 7 is at 76 -84, which is with 

an average of 3.0, Data analysis shows that the effectiveness release angle at distance 8 is 

at 89 - 95, which is with an average of 2.57. Data analysis showed that effective release 

angle for the distance 9 was 96 - 101, with a mean of 2.2. For the release variable, 

effectiveness was maintained at distances 6 and 7 but decreased at distances 8 and 9. It 

shows that effective release technique can be maintained at shorter distances but is more 

difficult at longer distances. The decline in scores at distances 8 and 9 indicates that 

athletes might need to change their technique in order to remain effective. 
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Figure 1. 

Back swing 

 

.  

Figure 2. 
Release and speed arm swing 

 

The results of the present study have some important findings regarding the kinematic 

parameters to influence petanque shooting performance. The result confirms that swing 

speed, release angle, and backswing angle are all important parameters for excellent 

shooting at different shooting distances. They obtained maximum R Square among them 

at 7 meters (0.920), revealing greatest technique application in this distance (Yang, 2018). 

Yet the performance of these variables degrades with the rise in distance, particularly at 

8 and 9 meters, where the players are not capable of maintaining consistent technique. 

Backswing angle is of foremost significance for short-distance throws but displays a 

certain degradation of performance in long-distance throws. The highest effectiveness 

mark for backswing was found at 6 meters (2.5), indicating that this type of style is more 

effective for shorter throws. This trend explains that players must demand certain 

training to modify the style of backswing for higher distances, in which it becomes harder 

to provide accuracy (Mkaouer et al., 2014). Swing velocity also has a trend of reduced 

performance with raised distance (Schorah et al., 2015). At 6 meters, there was the 

maximum mean swing speed of 2.75 m/s, in which the significance was highest 
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concerning accuracy. But with increasing distance, optimal swing speed cannot be 

maintained, which can hinder the trajectory and accuracy of the throw (Kneblewski et al., 

2020). This also points to the need for accurate drills to train consistency in swing speed 

across distances (Langeveld et al., 2019). The release angle was consistent at closer 

distances (6 and 7 meters) with a mean rating of 3.0 but dropped sharply at 8 and 9 

meters. The decline in performance indicates that even though athletes have excellent 

release mechanics at near distances, longer throws must be altered, and the majority of 

athletes are not adept at this. Training must involve flexibility in release angles to 

maximize performance under different conditions. 

The study also implies interdependence of the kinematic parameters. For instance, lower 

backswing angles necessitate higher swing speed in order to achieve accuracy at longer 

distances. Higher backswing angles, however, require precise regulation of release angles 

in order to maintain accuracy (Irawan & Munir, 2021). This interaction highlights the 

complexity of shooting mechanics in petanque and the necessity of integrative training 

programs (Alis et al., 2023). Another important finding is the inconsistency in techniques 

between participants in the studies, particularly in backswing and release angles (Dinda 

Paulina & Awang Irawan, 2022; Irawan & Munir, 2021). These inconsistencies suggest 

that even elite athletes may experience difficulties in technical stability under varying 

conditions (Chen et al., 2023). Consistency needs to be emphasized in training programs 

by coaches to address these gaps and enhance overall performance consistency (Pope et 

al., 2018). 

Finally, the current research points out the biomechanical analysis contribution to 

knowledge of petanque shooting technique and its optimization. If they know the most 

important kinematic variables and their interaction, coaches can develop evidence-

based training plans that cater to the individual needs of every athlete. Apart from 

enhancing performance, this also reduces the risks of injury associated with inefficient 

technique. 

 

CONCLUSION 
This study provides valuable information on the petanque throwing biomechanics and 

areas of improvement with optimized training programs. With a focus on adaptive 

mechanisms during the backswing, swing speed, and release angles, athletes will be 

able to optimize their performance for any distance throw while being capable of 

providing technical consistency. The efficiency of shot styles decreases with distance, 

and the highest contribution is recorded at 7 meters (R Square 0.920) and lowest at 8 

meters (R Square 0.556). The backswing angle and swing speed are most effective at 

short distances (6 meters) but lose much of their effectiveness at longer distances. 

Conversely, release angle is not stable at close to medium (6-7 meters) distance but 

decreases with greater distances. These results suggest that it is challenging for athletes 

to exhibit technical consistency with great distances. Therefore, the adaptive training 

method for instructing backswing development, swing speed, and releasing methods is 

crucial to improve performance of petanque players with various throwing conditions.  
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