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Abstract  This study analyzes shooting techniques
because athletes who have good shooting accuracy can
change the dynamics of the game and create new
opportunities. Is it important to practice throwing shots on
iron, half shot, and lob shot? Differences in the endurance
of the arm muscles of each beginner athlete cause changes
in  movement patterns when performing throwing
techniques. The research method is an experiment with a
3x2 factorial pattern. The number of training meetings is
20 with a duration of 60 - 100 hours. Two Way ANOVA
was used for analysis. The results showed a sig value of
0,92 > 0.05 so there was no difference in the effect of shot
on the iron, half shot, and lob shot training on the accuracy
of petanque shooting. There was no difference in the effect
of high and low arm muscle endurance on the accuracy of
petanque shooting because the sig value was 0.90 > 0.05.
There was no difference in the interaction of shot on the
iron, half shot, and lob shot training on the accuracy of
shooting in terms of arm muscle endurance because the sig
value was 0.217 > 0.05. Providing motivation and
encouragement is important in instilling positive thoughts,
training focus, stress management, training breathing, and
increasing the fighting spirit of athletes in participating in
training.
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1. Introduction

The results of the 2022 Sports Development Index report
show that the sports achievements of Central Sulawesi
province are below the national average [1]. Central
Sulawesi Province's sporting achievements at the 2021
National Sports Week were suboptimal, winning only one
gold medal, five silver medals, and six bronze medals,
ranking twenty-ninth out of thirty-four provinces in
Indonesia [2]. Specifically, the petanque sport did not
participate, even though the petanque sport has been
competed in multi-events such as the Sea Games. In its
home country, France, petanque has been played by 11
million people, although these people do it once a week [3].
Petanque sports have participated in international
championships from 2011 - 2023. In the Seagmaes
championship, the Indonesian petanque team only won 1
silver medal once, namely at the 32nd Seagames in 2015.

The above achievements are not yet optimal. This study
took shooting techniques compared to pointing because
athletes who have accurate shooting can change the
dynamics of the game and create new opportunities.
Accurate shooting can also limit the opponent's points or
keep the ball away from an advantageous position.
Consistent shooting accuracy is often needed when players
are under pressure because shooting players can
immediately respond and overcome the opponent's ball
that gets points. Athletes who are good at shooting allow
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players to control the playing field better. By getting rid of
the opponent's ball or blocking their path, a player can
create an advantage for his team. For petanque athletes
who can shoot with high accuracy and consistency, the
game will run well and make it possible to win the match
[4,5]. The sport of petanque has 2 basic techniques that
must be mastered by athletes, namely pointing and
shooting [6,7,8].

Shooting technique is a basic technique that is very
important to make the opponent's ball bounce away from
the ball, but shooting technique is more difficult to do in
training and matches compared to the pointing technique,
even though the movements are the same because it
requires patience and perseverance [9,10]. The results of
previous research stated that Central Sulawesi athletes
when shooting from a distance of 7 meters or more only
relied on throwing power and did not apply parabolic
motion [11]. The importance of practicing shot on the iron,
half lob, and lob shot is to change the game situation by
reducing the opponent's chances of scoring points, and
passing obstacles at the right height when shooting. The
shot on the iron throws the ball straight without touching
the ground, half lob throws by bouncing the ball slightly
higher while lob shot throws by bouncing the ball higher
vertically [8,12].

Previous researchers found that petanque athletes from
Central Sulawesi always use force when shooting at the
target ball and are not straightforward, so there is no
parabolic elevation influenced by arm movements, body
position, swinging movements, and releasing the ball
[12,13,14]. The characteristics of a petanque sports match
are a win of 13 points/match and usually require a game
duration of between 1 - 1.5 hours/match. Petanque matches
at National Events athletes can play in 1 day, namely up to
6 - 8 matches if they qualify for the final. This means that
each player needs a playing duration of between 6 - 9
hours/day with interspersed rest breaks. Athletes in each 1
time/game must throw 39 - 78 balls/match with a ball
weight of 670 - 700 grams/ball, so in 1 match an athlete has
a total throw weight of between 26,130 - 54,600 grams or
26.13 - 54.60 Kg/time/match. So if an athlete who plays in
1 day must play 2-7 times then the player must throw the
ball which is 78-546 balls/day with a weight of 670-700
grams/ball so that the athlete has a total throwing weight
between 54,600-382,200 grams or 54.6 - 382.2 kg/day. Not
to mention the hot sun conditions that can drain an athlete's
endurance, concentration, and mentality. The sport of
petanque requires physical condition, especially in terms of
endurance, strength, explosive  power, balance,
coordination and cooperation [5]. An athlete is said to have
endurance if he/she does not tire easily, or is able to cope
and continue training or playing while tired [15]. Research
objective: To analyze the interaction of the shot in the iron,
half shot, and lob shot exercises on the shooting accuracy
of beginner petanque athletes in terms of arm muscle
endurance.

2. Materials and Methods

2.1. Research Design and Sample

Experimental research is considered to be the most
powerful type of research in determining causal
relationships between variables [16,17]. This experimental
research uses a factorial research design. Factorial design is
used for experiments that test the influence of two factors
simultaneously.

This study used a population of 56 beginner athletes in
the petanque sport. While the sample is part of the
population, the characteristics are possessed by the
population. The sample in this study also includes 30
samples of beginner athletes. The sampling technique used
is ordinal pairing. The group division scheme is carried out
with A - BB - CC - AA - BB - CC, etc. Determination of
those who have high and low arm muscle endurance uses a
percentage of 27% of the 56 athletes in the beginner athlete
population, so 15 athletes were selected. The total sample
of athletes is 30 people from 56 samples that have
undergone arm muscle endurance tests.

Sampling, namely ranking 1 - 15, are samples that have
high arm muscle endurance, and ranking 41 - 56 have low
arm muscle endurance. The research sample will be
divided into 6 groups determined from the results of the
pretest of the dependent variable and the results of arm
muscle endurance as the attribute variable. Group 1,
consisting of 5 people, did high-endurance iron shooting
exercises, group 2, consisting of 5 people, did
low-endurance iron shooting exercises, group 3, consisting
of 5 people, did high-endurance half shot exercises, group
4, consisting of 5 people, did low-endurance half shot
exercises, group 5, consisting of 5 people, did
high-endurance lob shot exercises, and group 6, consisting
of 5 people, did high-endurance lob shot exercises. The
characteristics of the population and sample in this study
were athletes, consisting of several districts/cities in
Central Sulawesi Province, originating from 4 districts.
This was based on considerations of the areas closest to the
training location at GOR Park, so the districts/cities chosen
were Palu City, Parigi Regency, Donggala Regency, and
Sigi Regency. These novice athletes have been familiar
with basic throwing techniques, have participated in
training for 3 months, but have not been routinely
programmed. The age of novice athletes is 20-22 years,
with only one experience competing in a local event, and
all are male athletes.

2.2. Data Collection Instruments

The instrument for determining low arm muscle
endurance and high arm muscle endurance uses a push-up
test. The push-up test is carried out without rest until
someone is no longer able or does as many push-ups as
possible correctly. The assessment is by recording the total
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number of correct push-ups. The results of the push-ups are
as many as possible. The movement is not counted if, when
lowering the body, the elbows are not up to 900, when in
the pushing position, the arms are not completely straight,
and the body position is curved/angled [18,19,20]. The
validity of the push-up instrument is 0.866 and the
reliability of the instrument is 0.938 [21,22].

Meanwhile, for the measurement of Petanque shooting
technique, an instrument that refers to the standard FIPJP
regulations and specifically for shooting numbers is used.
The purpose of this instrument is to measure the skill of
throwing (shooting) at the specified targets precisely
without making mistakes. The implementation is when
shooting, the Tester stands in a circle and then shoots
alternately starting from a distance of 6, 7, 8, 9 meters
station 1, then returns to a distance of 6, 7, 8, 9 meters
station 2, then returns starting from a distance of 6, 7, 8, 9
meters station 3, then returns to a distance of 6, 7, 8, 9
meters with station 4 and then returns to a distance of 6, 7,
8, 9 meters station 5. Scoring in this instrument, each score
from station 1 - station 4 consists of scores of 0, 1, 3, and 5,
but for station 5, the score consists of scores of 0, 3, and 5,
with a maximum score of 100 points from 5 stations and
from a distance of 6, 7, 8, 9 meters [8,12,23,24,25]. The
petanque shooting precision instrument has a Reliability
Value of 0.75 [24,25,26].

2.3. Data Analysis Techniques

Meanwhile, to answer the hypothesis, Analysis of
Variance (Two Way ANOVA) is used to test 3 or more
samples that are not related to each other, assuming the sig
value > 0.05 then there is no difference, conversely if the
sig value < 0.05 then there is a difference [27].

3. Result

The results of the normality of the data in Figure 1
produce a Q-Q plot analysis graph which shows that the
reference line for normality is a diagonal line, while points
approaching the diagonal line are called outliers. The
conclusion from Figure 1 shows that the points or outliers
are approaching the diagonal line, which means the data is
normally distributed, and there are several points scattered
between the diagonal lines, which indicates that the
residual data is approaching a normal distribution. This
means that the data in Figure 1 is normally distributed.

The normally distributed data were then subjected to a
two-way ANOVA test to test the hypothesis of differences
and interactions between variables.

Table 1 shows the analysis of the differences in petanque
shooting accuracy and their interactions. It can be
concluded that the sig value is 0.92 > 0.05, which means
"there is no difference” between iron, half shot, and lob
shot training on the shooting accuracy of petanque
beginner athletes. The significance value in Table 1 is
0.90 > 0.05 which means "there is no difference" between
low arm muscle endurance and high arm muscle endurance
in petanque shooting of beginner athletes. The interaction
value contained in Table 1 reveals a significance of 0.217 >
0.05 meaning "there is no difference in interaction"
between iron, half shot, and lob shot training with low and
high arm muscle endurance on the accuracy of petanque
shooting of beginner athletes. In Petanque sports,
especially shooting events, in their training, beginner
athletes must have initial readiness, namely patience,
perseverance, self-confidence, seriousness, sincerity, and
have a high commitment to carrying out the training
program given by the coach [28].

Normal Q-Q Plot of Standardized Residual for Accuracy_Shooting_Petanque

Expected Normal

o=
]

N

=

o4
[
W -

Observed Value

Figure 1. Q-Q Plot of Petanque Shooting Accuracy Normality
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Table 1. Analysis of the two-way ANOVA test of shot on the iron, half shot, and lob shot exercises on the shooting accuracy of beginner petanque

athletes reviewed with arm muscle endurance

Tests of Between-Subjects Effects

Dependent Variable: Petanque Shooting Accuracy

Source Type I11 Sum of Squares Df Mean Square F Sig.
Corrected Model 90.967% 18.193 2.332 .073
Intercept 1400.833 1400.833 179.594 .000
Exercise 41.267 20.633 2.645 092
Endurance 24.300 24.300 3.115 .090
Exercise * Endurance 25.400 12.700 1.628 217
Beginner athletes when shooting often make cycle phase coincides with the peak of the pressure pulse

unnecessary additional movements, so that it can disturb
the balance and make the shooting throw inaccurate. The
use of proper technique improves the skill of performing
the movement. The speed of movement is increased by
shortening the movement time of the limbs so that it can
place the center of gravity correctly, and use energy more
efficiently. Proper body movement and position allow
athletes to perform skills easily and with a high degree of
accuracy, or coordination through relaxation of
antagonistic muscles [15]. Overall in the petanque shooting
technique, the feet and shoulders must be completely
parallel to the target but give more room for flexibility
when throwing the ball. The swing will make the
difference when throwing the ball, not the height/elevation
of the ball. When shooting petanque, shoot briefly at the
target, then swing your arm down slowly to be more
accurate, and then swing harder and faster when releasing
the ball to get more throwing power.

Mental toughness is also needed by a beginner athlete
because of the nature of petanque which is easily saturated,
so mental training or a combination of training programs
that are not saturated are needed. Athletes need to have
motivation when training both internally and externally
and coaches must be able to provide fun training, provide
motivation, develop motor skills, and meet the needs of
athletes to influence achievement and reduce the risk of
injury for beginner athletes [29,30,31]. Psychological and

behavioral factors include (achievement motives,
intelligence, self-actualization, independence,
aggressiveness, emotion, self-confidence, motivation,

enthusiasm, sense of responsibility, social sense, desire to
win, and so on. [32]. When novice athletes train intensely
and under mental pressure, they need kinesthetic and visual
imagination to become proficient at shooting. In addition,
to control strong fine motor skills, a lot of physical training
is required [33,34]. Novice athletes have not been able to
control their heart rate when it is necessary to release the
petanque shooting. The best accuracy is when the heart

wave that occurs after the heartbeat [35]. The technique
and coordination of the iron shot, half shot, and lob shot are
good for distances of 5 meters, 6 meters, 7 meters, 8 meters,
and 9 meters. All ball speeds increase slightly at longer
distances, but beginners have difficulty maintaining the
same movement and throwing consistency, resulting in
unstable and difficult-to-control ball trajectories. This
phenomenon occurs due to exposure to air resistance and
gravity, which can change the ball's trajectory. Newton's
first law (inertia) states that an object will remain at rest or
always move in a straight line at a constant speed unless
acted upon by an external force [36,37].

The results of the analysis in Table 1 show that the
ANOVA statistics obtained from the correction model are
not significant (F = 2.332; p = 0.073), which means that the
combination of on-iron, half-shoot, and lob-shoot training
on arm muscle endurance is not strong enough to explain
that the variations in the three petanque throws influence
each other. However, statistically Table 1 shows that
on-iron, half-shoot, and lob-shoot training tend to affect
shot accuracy (F = 2.645; p = 0.092), as well as arm muscle
endurance (F = 3.115; p = 0.090). Arm muscle endurance
does not provide a difference in results because beginner
athletes are more focused on mastering the overall
movement. Regular training can help novice athletes
master movement techniques. Because athletes must train
at least 3 hours per day and must remain active in sports,
while non-athletes do not do structured training, and do not
do physical activity less than 3 hours/week [38].

The statistics in Table 1 show no significant interaction
between iron, half-shoot, and lob-shoot training on arm
muscle endurance (F = 1.628; p = 0.217). This means that
iron, half-shoot, and lob-shoot training on arm muscle
endurance have an indication of an influence on petanque
shooting accuracy, but the statistical results in Table 1
indicate that the effect is not strong enough to be
significant for beginner athletes.
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Figure 2. Analysis graph of differences in the interaction of shooting accuracy of petanque athletes

The results of the estimated marginal mean (EMM)
analysis of petanque shot precision show a more stable or
insignificant pattern across several types of training.
Figure 2 shows that the group with high muscular
endurance (indicated by the green line) has better shot
precision compared to the group with low muscular
endurance (indicated by the blue line). Conversely, Figure
2 also shows that the group with low muscular endurance
has a sharper line pattern and shows a greater variation in
shot precision. Petanque shot precision values increased
significantly in half shot training, but decreased
significantly in shot on the iron and lob shot training.

The accuracy of petanque shots using the iron shot, half
shot, and lob shot techniques differs because all three
technigues require a combination of muscle coordination,
movement consistency, and good motor control, while the
weight of the thrown ball is relatively the same. Beginner
athletes in performing throwing techniques must maintain
arm and wrist stability, ensure the correct ball release force,
and remain focused on the target. This activity involves
statistical and dynamic contractions of the arm muscles,
especially muscles such as the biceps, triceps, deltoids, and
hand muscles, although the movements use different
methods [20,39,40,41].

4. Discussion

Petanque is a technical sport that requires a lot of
mastery and accuracy in throwing from its athletes. In
addition, physical fitness, one of which is endurance, is an
important factor for the level of sports skills, accuracy, and
ensuring that the arm condition remains strong and durable

when playing for a long time. Physical fitness is an
important factor for the level of sports skills, and functional
training is believed to be able to effectively improve the
level of shooting techniques, ensuring better athlete
stability [42,43].

4.1. The First Hypothesis Is whether There Is a
Difference in the Influence of Shot in the Iron, Half
Shot, and Lob Shot Training on the Shooting
Accuracy of Beginner Petanque Athletes.

Iron shooting practice is not significant because the
value obtained in the post-test is not much different from
the previous pre-test results. The difficulty level at a
throwing distance of eight to nine meters is quite high.
Furthermore, the training program implemented still
requires a long time, not just five weeks with four sessions
per week, for a total of twenty days of training, five hours
per day. The theoretical training duration, particularly
specific endurance training, is four to five weeks, while
weight training in a macrocycle (four weeks) or
macrocycle training lasts two to six weeks [44,45]. A very
good training frequency to improve athlete training is to
increase density (training frequency four times a week to
six times a week), which then increases the volume of
training sessions (one two to three hours of training
session/training session) [45]. If athletes want to maximize
their training capacity, they should avoid short recovery
periods of less than one minute and long recovery periods
of between two and five minutes [44]. Petanque requires a
low training heart rate (less than sixty-five percent of
maximum heart rate) and lasts approximately thirty to sixty
minutes per match. Therefore, active rest is a good method
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of rest. Active rest in petanque is done once or twice per
week [44].

Beginner athletes who want to achieve good results need
four hundred hours/year, if they want to become national
athletes, they need six hundred hours/year and if they want
to become international athletes, they need eight hundred
hours/year, to enter the ranks of the world's twenty best
athletes, they must do training up to a thousand hours/year
but the training is carried out with provisions and the
implementation of the training is serious and meets the
principles of training [46,47].

The results of the statistical analysis also obtained that
from the third exercise shot on the iron, half shot, and lob
shot there was no difference/same in the accuracy of
petanque shooting. Since the maximum score for the third
exercise is fourteen points, this is still lower than the target
achieved during the match. To advance to the next round, a

score of over thirty-five points is required during the match.

The points obtained by beginner athletes are still very low
because the duration of training within five weeks is still
lacking so the body is still in the early adaptation stage and
has not fully become physically capable. Beginner athletes
need a long time to master the technique [30].

The duration of twenty meetings in terms of technique
has not been fully formed and honed. For technical ability,
and feelings to be fully formed and honed, consistent and
regular training is needed for a long period, which can take
hundreds to thousands of hours. This differs from weight
training, as after sixteen training sessions, or at least six
weeks, results will be visible. For example, weight training
can increase muscle strength by up to fifty percent in six
weeks [13]. Results can also be influenced by sample
factors, such as experience level, shooting position, or
playing style. More advanced players may have an easier
time adjusting to different types of shots. In terms of
beginner athlete movements in petanque, the movement
style of each of the three types of training still emphasizes
the moment of throwing and has its advantages. From the
research results, shots on iron training tend to get points at
distances of six and seven meters with stations one, three,
and five, where there are no obstacles or obstructions in
front of the target. The following is a picture of the swing
angle of the iron.

Figure 3 illustrates the characteristics of a very low iron
shot across all distances from 6 to 9 meters. Starting

@

120°

The elevation angle of the ball tends to be straight
with a 90" angle downwards (has no resistance)

Position (bottom red boule) — 30=Angle, where the athlete
begins swinging the boule from behind the body at an
elevation angle of approximately 30°to the body. This is
the transition phase, where the boule passes the horizontal
line of the body, where the forward swing movement
changes the swing position parallel to the athlete's body,
forming an angle of 90< Advanced Position — 120=Angle
The swing continues past the body to the front, forming a
more open angle (1209. This is the preparation phase for
release. Ball Motion Path (iron) — Blue Line After release,
the ball follows a parabolic trajectory. Ultimately, if
unimpeded (without air resistance), the ball will fall ata 90
downward elevation angle. This throw produces a straight
trajectory while minimizing parabolic acceleration. The
force and power used are dominated by rapid shoulder
movements and have explosive strength in the shoulder,
arm, and wrist muscles.The elbow should be parallel to the
arm, thus utilizing the triceps brachii, a large, thick muscle
located on the back of the upper arm that functions to
straighten the elbow joint and support the weight of the
shoulder joint [48]. The most dominant energy system
during the shot put is anaerobic alactate (ATP-PCr)
because this movement supports fast and explosive
movements [49].

Figure 4 illustrates the half shot technique with the
starting position when the boule is swung from the lower
back of the athlete's body to form a 30°swing angle. The
transition position to release occurs when the boule is on a
trajectory towards the front of the body and the arm swings
upward to form a 140<angle. Meanwhile, at the time of
release, the boule is released at an angle of approximately
110°to the body axis. In petanque shooting drills using the
half-shot technique, points are often scored at distances of
7 and 8 meters, with stations 2 and 4 being the most
effective. Athletes often assume that the best distance for a
half-shot is 7-8 meters, allowing players to maximize their
power and accuracy. With the half-shot technique, a
distance of 6 meters from the target can cause hesitation,
while at 9 meters, this distance is too far and results in an
inaccurate shot. Difficulties in shooting with the half-shot
can be overcome by adjusting the speed and swing.
Adjusting the speed and power of the swing will affect the
timing and angle of release, as well as the height of the ball
[50].

Figure 3. The throwing angle movement of the iron during the swing and release
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Figure 4. Half shot throw angle movement during swing and release

Another characteristic of the half-shot throw is its
combination of power and control, as well as a smoother,
more fluid motion. The angle and speed of the half-shot
throw begin to increase, and its consistency improves over
time. The energy required is anaerobic glycolysis [51].
This throw focuses more on wrist muscle control and
shoulder stability.

Figure 5 illustrates a lob shot, where the maximum
swing point of the arm is backward at a 90=angle. The
preparatory phase leading to the release involves the arm

swing being pulled back and down the body to a 220 “angle.

The boule is then released upwards until the arm swing
reaches a 130<angle, forming a lob, indicating a high
elevation/parabola but still within the technical limits of an
efficient throw. The results of this study show that athletes
with lob shots have a greater chance of getting points at a
distance of eight meters, with stations one and two often
hitting the target. The following is a picture of the swing
angle of the lob shot throw when the ball is released. The
lob shot technique is more suitable and effective when used
for pointing techniques [52]. A lob shot slows the ball's
speed due to the significant air resistance that affects its
speed. Friction or resistance can slow an object and stop it
from moving [53]. Furthermore, the throwing speed needs
to be increased in a lob shot, as the petanque shooting
motion can shorten the body's movement time, allowing
for a more accurate center of gravity position and more
efficient energy utilization. Proper body movement and
positioning allow athletes to perform skills with ease and a
high degree of accuracy, or through coordination through
relaxation of antagonistic muscles [15].

4.2. The Second Hypothesis Is whether There Is a
Difference in the Influence of Athletes who Have
High and Low Arm Muscle Endurance on the
Shooting Accuracy of Beginner Petanque Athletes.

One of the reasons is the characteristics of athletes who
are new athletes, who in terms of technique need to learn a
lot, even a senior athlete has not been able to master
shooting well. Coordination between the eyes and hands
and the techniques used are very precise in shooting
petanque. Although high arm muscle endurance helps
maintain position and stability, the wrong shooting
movement technique will produce bad results. Beginner

athletes should do more frequent practice (repetition) of
throwing many times. The training program carried out for
five weeks with four meetings per week and a total of
210-675 throws at a distance of five meters to nine meters
has not yet resulted in athletes having good accuracy. Good
accuracy can be created with a long duration of time but
there has been no research that reveals how long the
training is. Because the results of consistent precision
shooting petanque are more important than inconsistent
precision results. Beginner athletes when shooting,
whether they have low or high arm muscle endurance,
often accidentally release the ball, which has consequences
when doing the petanque shooting test. Release of the ball
can occur due to a weak grip on the ball, a slippery or dirty
ball, and a ball size that does not match the characteristics
of the beginner athlete's palm. Ball grip, body position
towards the target, statistical foot balance, body position
that is too low and leaning forward, body straightness,
releasing the ball, and follow-up movements are all factors
that affect shooting technique [13,54].

The sport of petanque refers to the ability of local muscle
endurance in the arm (biceps, triceps, and wrist) which is
important for maintaining the consistency of the movement
when throwing. Every throw in the sport of petanque is a
movement that is always repeated using many muscles, not
only the arm muscles but also the strength and endurance
of the shoulder muscles, back, and even the leg muscles.
This muscle endurance ensures that every petanque
shooting movement does not experience fatigue which
causes uncontrolled movements resulting in throwing
errors and making accuracy less than optimal. Every
movement will produce an action and reaction of the same
magnitude and opposite direction. Throwing a petanque
ball towards a target will give the ball a force that is the
same magnitude, but opposite in direction to the swing of
the arm. The vibration of the swing is what makes the
direction and magnitude of the force produced on the ball
unstable and not straight. The action and reaction
movements in the swing of the arm and wrist are unstable
when releasing the ball, making the ball spin
uncontrollably and difficult to direct to the target. The ball
that is thrown and moving in the air will experience drag
and lift in the air. This causes vibrations in the ball that can
be changed to inconsistent straight movement.
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The elevation angle of the ball tends to be
parabolic, forming an angle of 135° - 155°

Figure 5. Angular movement of the lob during the swing and release

4.3. The Third Hypothesis Is whether There Is an
Interaction between Shot in the Iron, Half Shot,
and Lob Shot Training on the Shooting Accuracy
of Beginner Petanque Athletes, a Review of Arm
Muscle Endurance.

Many factors affect accuracy in pé&anque, especially
shooting accuracy. While arm muscle endurance is also
very important, it is not the only determining factor.
Although the exercises performed improve arm muscle
endurance, the effect on accuracy is more indirect,
compared to focusing on improving technique and
coordination. Arm muscle strength is important, but more
important is training technique and coordination. The lack
of difference is partly because novice athletes do not
understand that imagination skills play an important role in
improving performance while creating multisensory
mental images in improving focus performance,
confidence, and motivation in throwing [34,55,56].

Although beginner athletes have good arm muscle
endurance, the shooting results will not be affected if the
athlete does not combine this endurance with technique,
coordination, and mentality. Beginner athletes sometimes
experience anxiety during training, which causes them to
lose focus and concentration when practicing péanque
shooting. Anxiety during training with an intense training
program causes mental stress experienced by beginner
athletes, including pressure from coaches and teammates.
When beginner athletes are still in the adjustment period,
coaches should not use verbal violence that can reduce the
athlete's mentality and motivation [57]. The feeling of
anxiety experienced by novice athletes during training can
be exacerbated by a lack of experience in managing stress
well. Novice athletes tend to be lower in regulating
emotions compared to elite athletes or experienced athletes
[58].

Beginner athletes experience stress, such as shallow
breathing, tense muscles, and heartbeat beating faster. As a
result of these psychological changes, the ability of
beginner athletes to maintain petanque shooting techniques
(shot on the iron, half shot, and lob shot) can be hampered.
For example, making accurate shots can be difficult to
achieve because of muscle tension that can limit movement

and reduce muscle wrinkles. Learning a new skill can be a
mental burden for novice athletes. This mental pressure is
what makes this mental burden very heavy, causing mental
fatigue. As a result, novice athletes will have difficulty
maintaining focus and concentration, which makes
petanque shooting accuracy less than optimal. Negative
mindsets, such as not hitting, are my movement right,
making novice athletes become insecure about their
abilities.

Figure 6 illustrates how decreased accuracy can occur in
petanque due to excessive anxiety. Figure 6 illustrates an
athlete about to perform a petanque shot, but due to
excessive fear of missing the target, training stress, and
excessive anxiety, this can increase amygdala activity.
Increased amygdala activity results in the prefrontal cortex
not being able to function properly in planning,
decision-making, and motor control for shooting. This can
decrease its function, resulting in a decrease in the muscles'
ability to control the accuracy of the petanque shot. The
role of the amygdala regulates and encourages depression,
emotions, identification, anxiety, perception, behavior, and
trauma [59,60,61,62,63]. The amygdala is also very
sensitive to brain injury and concussion [64]. Stress and
alcohol can disrupt the prefrontal cortex (PFC) [65]. The
response received by the amygdala in the form of stress,
emotion, and anxiety is then sent to the other part of the
brain, namely the prefrontal cortex (PFC), which functions
to understand self-control conditions (affective) and
receive information visually and verbally [66,67,68,69,70].

The prefrontal cortex (PFC) is responsible for planning
something, making decisions, solving problems,
controlling oneself, remembering instructions, regulating
attention, and weighing consequences will not function
properly, which is what makes it difficult for novice
athletes to focus on targets. When the brain is in a state of
anxiety neurotransmitters such as adrenaline and cortisol
are released into the brain, which can affect motor
coordination in novice athletes. As a result of the increase
in stress hormones, the muscles will become tense,
affecting the strength of the throw and the ability to
perform the Péanque shooting movement which makes the
throwing angle inaccurate. The involvement of the
prefrontal cortex (PFC) affects psychomotor [71].
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Prefrontal Cortex

Muscle tension interferes with
motor coordination

Figure 6.

5. Conclusions

The results of the study provide important insights for
the academic world in the field of sports, while especially
the petanque sport, the results obtained are very interesting.
The conclusion is that the results of the statistical analysis
with the two-way ANOVA test show no difference and
interaction between shot on the iron, half shot, and lob shot
training on the accuracy of petanque shooting for beginner
athletes in terms of high arm muscle endurance and low
arm muscle endurance.
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