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Abstract Keywords

This study aims to determine the effect of dumbell thera band and Dumbbell thera; band exercise;

bow training on accuracy of archery athletes. This research is an bow training; archery accuracy
experiment with a two groups pretest posttest design. The sample y
consisted of 24 athletes who were given treatment for 16 meetings. ABIRCU

The instrument used the archery scoring test at a distance of 40m.
The test for normality was done using skolmogorov smirnov and
the homogeneity test with levene test at the significance level of
5% (p> 0.05). Hypothesis testing was performed using paired
samples t-test. The results indicated that (a) there is an effect of
dumbell thera band exercise on the accuracy of archery athletes,
(b) there is an effect of bow training on the accuracy of archery
athletes, and (c) there is a difference in the influence between the
exercises dumbell thera band and bow training in increasing the
accuracy of archery athletes, where dumbell thera band exercise
has a greater effect in improving archery accuracy.

l. Introduction

The sport of archery was originally characterized by regionalism, but is now
experiencing rapid development, starting from being contested with competition rules
(Asaribab & Siswantoyo, 2015). Sports and Health Physical Education (Penjasorkes) is a
means of encouraging the development of motor skills, physical abilities, knowledge,
sportsmanship, habituation of healthy lifestyles and character building (mental, emotional,
spiritual and social) in order to achieve the goals of the national education system (Birri,
2020). Physical education, sport and health are one of the main subjects that must be taught in
schools, ranging from elementary school through high school (Novianti, 2020). Sports and
Health Physical Education (PJOK) in Indonesia has had to change the paradigm of its fullness
(Rahmansyah, 2021). In Indonesia, it was first introduced in Yogyakarta (prasetyo, 2013).
This sport is a precision exercise that requires smooth muscles (Saparuddin, 2019). Since
then the sport of archery has begun to develop (Susandi & Wikananda, 2018). Archery is an
individual sport that requires an integrated complexity of movement which requires high
stability and accuracy. In line with what was conveyed (Arisman, 2018), archery accuracy
consist of firing an arrow at the center point or the result of a shot from the archer to point X.
Basically an athlete must be equipped with several elements in order to reach high
achievements. These elements are, psychological, tactical, technical, physical, trainer,
training facilities and infrastructure (AllSabah et al., 2019). Archery accuracy is very
important even though physical endurance and muscular endurance of arm muscles,
understanding technique, mentality or tactics will not achieve high points if the arrow misses
(Yachsie, 2019). From placing the arrow in the bow, aiming it at the target until it reaches the
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target, the athlete must ensure that it is focused (Prasetyo et al., 2018). Thus, it is concluded
that archery is an individual sport that requires archery accuracy so that arrows gets in (X)
perfect points.

Dumbell thera band is a training alternative in the sport of archery. This exercise can be
done anytime and anywhere because the tools used are very effective and easy to carry
everywhere (Prasetyaningtyas & Windraswara, 2017). Because it only needs a dumbell tool
to replace the hendel and thera band to replace the bowstring (Yachsie, 2019). For this
training program, namely: training to pull the thera band modified with dumbbells, the
dumbbell load of 2-3 kg from the bow is weighed first, 3 kg for men and 2 kg for women
using 3-5 sets and 15-20 reps, each rep is done by holding 15-30 seconds, 1 repetition of this
exercise is pulled to reach the crank position after that it is held for 15-30 seconds, recovery
for each rep is twice the time of holding the bow, for example, pulling 15 seconds, 30
seconds of rest is required, while recovery for each set is 30-90 seconds.

Bow training is a practice in archery that is quite simple and archers can definitely do it
because it only requires a bow and arrow. Exercises that use the bow's functional tool are
great for developing specific muscle strength and endurance in archery, because the exercises
are the same as in archery (Piqué et al., 2015). Because it can increase the training intensity
and the total volume during the bow training phase, it is also possible to clarify archery
techniques and learn new skills more quickly, efficiently and stable (Prasetyo, 2011). There
are many variations of exercises that can be done in archery, one of which is bow training.
However, this exercise is done by ensuring that doing these exercises must be accompanied
with the correct technique (Abramowicz-Gerigk & Gerigk, 2020). Referring in the book of
World Archery (2015), This exercise is very effective to improve the endurance of the arm
muscles and the accuracy of archery because it allows the athlete to maintain the same
concentration as when arching, the only thing that is different is that the arrow is not
released. Bow training is an exercise that uses the string on the bow to be drawn, holding the
maximum pull in the correct position for 15 to 30 seconds. After that rest, the time used is
doubled. eg executing 15 seconds, resting 30 seconds (Bsskoro, 2018). Dumbell thera band
and bow training have variations of training in archery however. The dumbell thera band
training and Bow training are still not known for their accuracy and whether these exercises
have a different effect on the accuracy of archery athletes at a distance of 40 m (Gunawan H,
Arafat Y, 2020). Because the components needed by archers to achieve good accuracy are not
only archery training but require good arm muscle endurance, stability, and regularity of
archery, therefore this study is aimed to determine the effect of dumbell thera band training
and bow training on archery accuracy results, and to find the difference between the effect of
dumbell thera band and bow training on the accuracy of archery athletes at a distance of 40m.

1. Research Methods

The type of this study is an experimental research. The main characteristic of
experimental research is the provision of treatment to a group. The research instrument was a
40 m archery scoring test. In this study, one group was given dumbbell thera band training
activities and the other was given bow training. The treatment was given as much as 16 times
and carried out 3 times a week. The participants were given a pretest before being given
activities and posttest after treatment. The population of this research was 26 athletes’ archery
athletes in Banyumas Regencyas. The sample of this research was 24 athletes which was
determined using purposive sampling techniques, with the criteria that they were still athletes,
routinely participated in training for regional competitions, were not injured or under medical
care, and were willing to participate in this research. The data were collected by performing a
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scoring test at a distance of 40 M. After the pretest, the sample was divided in two groups of
12 athletes. One group was given a treatment of dumbell thera band training and the other
group was given bow training. After the treatment, the athlete performed a postest. After the
data were collected, the prerequisite tests were carried out, namely the normality test using
the Kolmogorov Smirnov technique and the homogeneity test using the Levene statistical
technique at a significance level of 5% (p> 0.05). Furthermore, the hypothesis was tested
using paired samples t-test to determine the effect of the dumbell thera band and bow training
on archery accuracy. The hypothesis in this study was (a), there is an effect of dumbell thera
band training on increasing the accuracy of archery athletes (b) there is an effect of bow
training on increasing the accuracy of archery athletes in archery, and (c) there is a difference
between the effect of dumbell thera band training and bow training on archery athlete results.

I11. Results and Discussion

3.1 Results
Table 1. Deskriptif Statistik
N  Minimum Maximum Mean  Std. Deviation
Pretest Dumbell Theraband 12 188 621 443,92 152.005
Posttest Dumbell Theraband 12 424 639 547.00 81.981
Pretest Bow training 12 242 552 41958 112.642
Posttest Bow training 12 261 587 435.08 112.778

Based on the descriptive statistics table above, the pretest value of the dumbell thera
band exercise showed a minimum of 188, a maximum of 621, a mean of 443.92, and a
standard deviation of 152.005. The posttest value of the dumbell thera band exercise had a
minimum of 424, maximum 639, mean 547.00, and standard deviation 81,981. The pretest
value of bow training had a minimum of 242, maximum 552, mean 419.58, and standard
deviation of 112,642. The posttest values of bow training showed a minimum of 261, a
maximum of 587, a mean of 435.08, and a standard deviation of 112,778.

Table 2. Uji Normalitas

Kolmogorov-Smirnova

Statistic  Df Sig.
Pretest Dumbell Thera Band .186 12 .200*
Posttest Dumbell Thera Band .204 12 179
Pretest Bow Training .149 12 .200*
Posttest Bow Training 181 12 .200*

Based on the normality test table above using the Kolmogorov Smirnov technique, the
results exhibited a sig value of 0.200 for the dumbell thera band pretest, 0.179 for the
dumbell thera band posttest, 0.200 for the pretest bow training, and 0.200 for the posttest bow
training (p> 0.05). it can be concluded that all data were normally distributed.
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Table 3. Uji Homogenitas
Test of Homogeneity of Variances

Nilai
Levene Statistic dfl df2 Sig.
1.329 3 44 277

The table above shows the results of the homogeneity test using the levene statistic
technique. The results obtained showed a sig value 0.277 (p> 0.05).Then it can be concluded
that all data were homogeneous.

Table 4. Uji Hipotesis 1

Paired Samples Test

Paired Differences t df Sig. (2-tailed)

95% Confidence
Interval of the
Std. Std. ErrorDifference
Mean Deviation Mean Lower Upper

Pair 1 Pretest-

-103.083 113.810 32.854 -175.395 -30.772 -3.138 11 .009
Posttest

Based on the results of the paired samples test in the table above, we can see that a sig
(2-tailed) of 0.009 (p <0.05) then it can be concluded that there is an influence of the dumbell
thera band training on the accuracy of archery athletes.

Table 5. Uji Hipotesis 2

Paired Samples Test

Paired Differences t df  Sig. (2-tailed)
95%  Confidence
Std. Interval of the
Std. Error  Difference

Mean Deviation Mean  Lower  Upper
-15.500 12.810 3.698 -23.639 -7.361 -4.192 11 .002

Pair 2  Pretest-
Posttest

Based on the table above for paired samples test, the result of sig (2-tailed) is 0.002 (p
<0.05), it can be concluded there is an influence of bow training on archery accuracy at a
distance of 40 meter.

Table 6. Uji Hipotesis 3
N Minimum Maximum Mean Std. Deviation

Thera Band Dumbbell

. 12 14 337 103.08 113.810
Difference
Difference Bow Training 121 35 15.50 12.810
Valid N (listwise) 12

Based on the table above for the hypothesis test 3, the average value of the difference
between the dumbell thera band training is 103.08 and the average difference between the
bow training exercises is 15.50. It can be concluded that dumbell thera band training has a
greater effect on archery accuracy results.
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3.2 Discussion

The results of this study revealed that there was an increase in the accuracy of archery
after giving the training. The training increased the accuracy of archery athletes. The results
of this study showed that the higher dumbell thera band training, the more accurate the
shooting accuracy. The weight of the dumbbell can be adjusted by weighing the bow, but if
after weighing the bow, the athlete still feels that his muscles have not contracted (still feels
light) then in this condition the weight of the dumbbell is determined using 1RM. According
to Jidovtseff et al. (2015) 1RM is the movement of lifting a load of body weight in one
motion then, take half of the maximum weight lifted. 1RM uses a dumbbell lateral raise by
holding it down before lowering it back down, counting the units of seconds for holding the
load, then taking 30% - 40% of the maximum weight (Coratella et al., 2020).

However, in this study, the weight / load of the dumbbell only used the bow weight
method because it is sufficient. When the body is given a training load that is too light, it will
certainly not have an effect and yet if the body is given a very heavy training, this might
cause tissue damage and injury (Nasrulloh et al., 2018). Because there are 4 principles of
weight training according to (Suharjana, 2015) namely: Overload, Progressive, Reversibility,
Recovery, then the dumbell thera band exercise is done programmatically and its progress is
monitored. There are two types of weight training, the first is free weight training that
requires external tools or weights such as dumbbells, berbell and other GYM machines, while
body weight uses internal weights such as pushups, chin ups, pull ups, plaques and other
exercises (Bittar et al., 2016).

The dumbell itself is a tool (free weight) from outside loads, which means that it
increases the athlete's physical condition, of course the bow weight with the dumbell weight
must be different, the bow weight weighed by the dumbell weight will definitely be heavier
in the dumbell because of the material. Therefore, after the athlete does this exercise, they
feel light when shooting and the accuracy increases because when the holding position with
the left hand will not feel heavy and will reduce tremors when shooting. According
to(Yachsie, 2019), a Dumbell thera band is an exercise using tools or free weigh. A
combination of dumbell and Thera Band makes it easy for physical training. The Dumbell
Thera Band training is inspired and varies bow training exercises so that when athletes don't
have a bow, they can practice with makeshift tools to increase arm muscle endurance, archery
accuracy, and muscle strength arm (Mulyawan, 2020). This exercise is effective in doing
physical training because it is practiced anywhere. This dumbell thera band exercise not only
improves the accuracy of the archery, but also increases the endurance of the arm muscles,
strength and sharpness when shooting. Bow training is a physical archery exercise, this
exercise is done by archers during training to learn more about mastering the new techniques
taught by the coach or technical improvements in archery. According to researchers, technical
training alone without physical training in archery cannot affect the accuracy of the archery
(Ganter et al., 2010). Therefore, bow training is considered very effective for practicing
archery techniques, not for training physical conditions.

The weight of the training bow cannot be changed or added because the average weight
of the standard bow is almost the same. For athletes who have high muscle intensity, this
practice will not affect the target muscles if there is an increase in the endurance of the arm
muscles, the strength of the arch and the accuracy of the shot(Kolayis et al., 2014). Due to the
provision of programmed and monitored training so as to create an increasing effect on
archery accuracy, however, if this training program is given to professional athletes who
often participate in the PORPROV, KEJURNAS and PON championships, it seems that this
will not have an effect because the weight of the bow cannot be added and the professional
athlete's personal bow load is heavier than the bow that is used. Based on this research it can
be seen that the bow training can improve archery accuracy, however, there is not much
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increase because this practice is the same as training on the field. The only difference is that
for this exercise the athlete does not release arrows and bows in 10-30 seconds by pulling
until the tip of the arrow reaches the maximum point and if the clicker sounds and is heard
then it is repeated from the beginning again. Based on the research of (Bsskoro, 2018), a bow
training is a training system using a bow, from this exercise the most important thing is that
there are bows and arrows that aim to focus more on archery techniques to be more effective
at deepening techniques, increasing arm muscles and archery accuracy, just one hour of
practice is like releasing 200 arrows even though it takes more than two hours to release 200
arrows.

Because the accuracy of archery requires consistency when shooting arrows (Susanto,
2015), giving the dumbell thera band and bow trainings might bring some consistency when
shooting. This dumbell thera band and bow training is a program to train the muscle
complexes involved in archery movements. This exercise uses the muscles directly involved
when releasing an arrow, which is considered to be very effective, because the muscle
movements performed are the same as with archery (Yulianto et al., 2015). The accuracy in
the archery sport is an important component for athletes to shoot right in the target (Putranto
et al., 2018). In line with (Manazi, 2013)), the accuracy of the archery is an activity using a
bow and arrow, to aim at an object so that it sticks into the point being aimed.

This archery is carried out in an open and safe place from disturbance. Because of the
arrow has sharp points, hitting a living object can be dangerous. In line with (Sari, 2020) who
stated that athletes are also required to be vigilant if at any time someone passes behind the
target athlete and must be able to improve its accuracy so as not to slip when the arrow is
released. This is because the arrows can cause injury and even death (Aji, 2016). Therefore,
the accuracy in archery is needed not only to get the highest score, but to keep the match area
or training area safe and under control.

Archery at 40 meters is an intermediate section between 30 and 50 meters. This 40
meter distance is the hardest distance in the standard bow round because of the distance that
requires the left hand to be stable parallel to the body (Basuki, 2019). The official
competition rules for PERPANI, the 40-meter distance is the distance used for individual and
team competition in the standard bow round. Therefore, this study used a distance of 40
meters as a test tool to measure the accuracy of archery.

An archery athlete must have a consistent arrow shooting technique, because it can
increase achievement (Baskoro, 2016) and in mastering the perfect technique will appear
regularity. In the sport of archery, correct and consistent archery techniques are needed from
the techniques that have been mastered (Humaid, 2014). It is needed to ensure and fully
master the nine basic techniques of archery, namely: stand, nocking arow, drawing, set up,
anchoring, holding, aiming, release, follow through (Prasetyo, 2016). The nine techniques in
archery are indeed very important, but other components of archery must also be mastered.
According to (Ahmad et al., 2014) archers must be stable and are required to understand
biomechanical parameters such as muscle activity, heart rate, balance, and body posture as
well as the draw force line chosen as important parameters for athlete performance. Other
factors that contribute to successful archery include quickly releasing an arrow, being able to
see the situation, and being able to control emotions (Abu Samah et al., 2019). Because if an
athlete delays releasing an arrow, then the results of his shooting accuracy will be imperfect
because the bow is quite heavy and the time of the match is long causing the athlete to release
one draw of the bow only 3-4 seconds (Aryani, 2017).
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1VV. Conclusion

Based on the results of research, it can be concluded that there is an effect of dumbell
thera band training on increasing the accuracy of archery athletes. The dumbell thera band
training group was higher than the bow training exercise on the archery accuracy results,
although the results of bow training showed an increase in the results of archery accuracy.
The dumbell thera band training is highly recommended because the dumbell thera band
itself includes free weight training, which means that this exercise increases the athlete's
physical condition and consequently the accuracy of archery. Meanwhile, bow training is
considered very effective for deepening grounding techniques, not as a training to improve
archery accuracy.
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