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Abstract

Study purpose. Balance, concentration, muscle endurance, and accuracy are very important for archery athletes,
but there are still limited game models to improve balance, concentration, arm muscle endurance, and accuracy in

archery athletes. The aim of this research is to develop a circuit game model to improve balance, concentration, arm
muscle endurance, and accuracy in proper and effective archery athletes.

Materials and methods. The development model used in this study is based on Lee & Owens theory which uses five
phases in a cycle, namely ADDIE. The effectiveness test was carried out on archery athletes aged 10-13 years, totaling
30 people. Treatment was given for 18 meetings.

Results. The conclusion of the research is that the circuit game model to improve balance, concentration, arm muscle

endurance, and accuracy in archery athletes is feasible. The circuit game model is effective in improving balance,
concentration, arm muscle endurance, and accuracy in archery athletes. The circuit game model consists of 6 posts.
Conclusions. For coaches, the circuit game model can be used to improve balance, concentration, arm muscle
endurance, and accuracy in archery athletes. Suggestions for further researchers are that this circuit game model

needs to be developed again to be better.

Keywords: circuit game, balance, concentration, arm muscle endurance, accuracy.

Introduction

Archery has been loved by many from early childhood,
teenagers, and adults. Archery is also one of the leading
sports in Indonesia and as a culture from Indonesia. The
hope is to be able to reach the international level through the
training programs that have been planned. The characteristic
of the sport of archery is releasing arrows through a certain
trajectory towards the target at a certain distance (Sarro et
al., 2021; Kim et al., 2021; Ortiz et al., 2020).

Archery is a precision sport that requires consistency
and stability of a steady movement for accurate shooting
of arrows (Simsek et al., 2019; Serrien et al., 2018; Musa
et al., 2019). Archery in terms of components that affect
the performance of archery athletes are physical, tactical,
technical, and mental. The physical components needed in
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archery include: physical condition, muscle strength, muscle
endurance, and technique (Taha et al., 2018).

The most basic problems for adolescents may occur in
physical and psychological components, including physical,
which contains arm muscle endurance and balance, and
from the psychological aspect, namely concentration. One
of the mental factors that determine the accuracy of archery
is concentration (Savvides et al., 2020; Verawati & Valianto,
2020; DeVoe et al., 2019). Concentration is needed, especially
for sports that require high concentration, one of which is
archery, because this sport requires accuracy, precision,
consistency, and constancy in every action of every arrow
that is fired. The higher the concentration level of an archery
athlete, the better and more consistent the results will be. On
the other hand, the lower the concentration level of an archery
athlete, the results will not be maximal and will be seen in the
inconsistency of the scores he gets (Swann et al., 2017).

Archery is a statistical sport that requires good physical
condition, strength, and endurance, especially in the upper
body’s muscles. One indication of the athlete’s physical
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condition that greatly influences archery achievement is the
endurance of the arm muscles (Lau et al., 2020; Al-Jaber &
Shandal, 2021). In the sport of archery balance is needed
because it must be able to hold the body while on the other
hand aim to open a shot (Kim, 2018). Several studies have
shown that balance has an effect on archery outcomes (Lee
et al., 2019; Ziebell et al., 2019).

Due to the lack of balance, concentration, and endurance
of the athlete’s arm muscles, this has implications for the low
accuracy of archery. On this basis, an exercise model is needed
in the form of a game that can be a stimulus for athletes to
improve skills, physically (muscle endurance and balance),
and mentally (concentration). Through exercises that are
modified into the form of games and there are elements of
play, children do not get bored quickly in doing so.

The development assumption in this study is the lack
of a circuit game model to improve balance, concentration,
arm muscle endurance, and accuracy in archery athletes.
The goal to be achieved in this research is that the product
produced in the future can add insight to the trainer as an
alternative to developing an archery coaching program.

Materials and methods

Study participants

The subjects of the validation test were 6 experts with
professors and doctoral degrees, and 1 archery trainer
practitioner. After the product is produced in the form of
a circuit game model to improve balance, concentration,
arm muscle endurance, and accuracy in archery athletes, the
effectiveness of the product is tested. The effectiveness test
was carried out on archery athletes aged 10-13 years, totaling
30 people. Treatment was given for 18 meetings.

The study was conducted in accordance with the ethical
principles of the Helsinki Declaration for human research
and was approved by the Research Ethics Committee of the
Yogyakarta State University.

Theinstrument of the feasibility test used a questionnaire.
The feasibility test of the material is based on the aspects of
the feasibility of the material, the feasibility of the content,
and the feasibility of the language. Media feasibility test
based on aspects of size, cover design, and content design.

The instrument for testing the effectiveness of the
archery accuracy test is the archery accuracy test, namely by
shooting at a distance of 30 meters, by means of an archer
shooting 36 arrows and the total number of results for
each arrow. The balance test used the stork stand test. The
concentration test used the Grid Concentration Test. The
arm muscle endurance test is the Holding Bow Digitec Test
(Prasetyo et al., 2022).

Study organization

This type of research is research and development
(Research and Development). In the research and
development procedure, there are several stages that must be
done in a research based on the theory of several experts. The
development model used is based on Lee & Owens theory
which uses five phases in a cycle, namely ADDIE (Analysis,
Design, Development, Implementation, and Evaluation)
(Samri et al., 2020).
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Statistical analysis

The data analysis technique used in this research is
quantitative analysis. The feasibility test uses descriptive
analysis. Testing the effectiveness using t-test paired sample
test.

Results

The results of the development of a circuit game model
to improve balance, concentration, arm muscle endurance,
and accuracy in archery athletes were then validated by
material experts and media experts to determine the quality
of the products developed. The assessment is carried out by
material experts using a questionnaire. The measurement
scale used is a modified Likert scale. The results of the
material expert’s assessment of the circuit game model to
improve balance, concentration, arm muscle endurance, and
accuracy in archery athletes are presented in Table 1.

Table 1. Data of material expert assessment results

Earned Maximum

Aspect Score Score Percentage Category
Learning materials 53 60 88,33% Appropriate
Contents 74 84 88,10% Appropriate
Language 32 36 88,89% Appropriate

Based on Table 1, the results of the material expert’s
assessment of the circuit game model to improve balance,
concentration, arm muscle endurance, and accuracy in
archery athletes, the material aspect of 88,33% is in the
appropriate category. The content aspect is 88,10% in the
appropriate category, and in the language aspect of 88,89%
included in the appropriate category.

The results of the media expert’s assessment of the circuit
game model to improve balance, concentration, arm muscle
endurance, and accuracy in archery athletes are presented
in Table 2.

Table 2. Media expert assessment results data

Earned Maximum

Aspect Score Score Percentage Category
Size 20 24 83,33% Appropriate
Cover Design 95 108 87,96% Appropriate
Content Design 198 228 86,84% Appropriate

Based on Table 2, the results of the media expert’s
assessment of the circuit game model to improve balance,
concentration, arm muscle endurance, and accuracy in
archery athletes, namely the size aspect of 83,33% is in the
feasible category; the cover design aspect is 87,96% in a
category is appropriate, and the content design aspect of
86,84% is included in the appropriate category.

The resulting circuit game model consists of 6 posts;
Pos 1 consists of walking with heels, walking tables, releasing
arrows, Pos 2; climbing the block, walking bow, releasing
arrows, Pos 3; toe walk, walking bottles, releasing arrows,
Heading 4; bosu ball, bench push-ups, releasing arrows,
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Pos 5; ankle zig-zag, take a walk hola hoop, releasing arrows,
Pos 6; marble ankle, lifting bench body, releasing arrows. As
in Figure 1.

CIRCUIT GAME MODEL

Fig. 1. Circuit game model

The effectiveness test in this study was conducted to
determine the effectiveness of the circuit game model in
improving balance, concentration, arm muscle endurance,
and accuracy in archery athletes. The effectiveness test was
carried out for 18 meetings with 30 athletes.

At each meeting, the athlete’s time in completing each
post is always recorded; it is hoped that with each session,
there will be an increase in the time in completing each post.
The training process is carried out in a fun way; the coach
provides educational rewards and punishments, and always
provides motivation and evaluation at the end of the exercise.

The results of the pretest and posttest data on balance,
concentration, arm muscle endurance, and accuracy in
archery athletes are presented in Table 3.

Table 3. Results of pretest and posttest

Variable Pretest Posttest
Balance 21.47+2.15 23.07+2.44
Concentration 13.63+£2.25 15.90+3.29
Muscle Endurance 14.53+1.55 15.77+£1.74

Archery Accuracy 243.60+10.82 249.60£11.32

Furthermore, paired sample test analysis was carried
out to determine whether there was an increase in balance,
concentration, arm muscle endurance, and accuracy after
being given a circuit game model for 18 meetings. The results
of the effectiveness test between the pretest and posttest data
are in Table 4.

Based on the results of the pretest-posttest analysis in
Table 4, a significance value of 0.000 < 0.05 was obtained,
indicating a significant difference between the pretest and
posttest. Based on the analysis results, it can be concluded
that the circuit game model effectively improves balance,
concentration, arm muscle endurance, and accuracy after
being given a circuit game model for 18 meetings.
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Table 4. Analysis of paired sample test

Data Mean t count Sig

Pretest 21.47

Balance 8.339 0.000
Posttest 23.07
Pretest 13.63

Concentration 7.779 0.000
Posttest 15.90
Pretest 14.53

Muscle Endurance 7.223 0.000
Posttest 15.77
Pretest 243.60

Archery Accuracy 8.939 0.000
Posttest 249.60

Discussion

The circuit game model developed is one post that uses
Bosu. Bosu is used as a stimulus in training archery athletes'
balance. The flat side of the Bosu ball is often used to increase
muscle tone, improve posture and improve balance. The ball
side is mainly used to increase reaction speed and control the
motor. Bosu exercise applications are used for the development
of balance (Lubetzky-Vilnai et al., 2015; D. Badau et al., 2018),
development of strength and postural control (A. Badau,
2017), and development of motor skills (Zemkova et al.,
2017). In addition, Bosu, which has a large area of use, can
not only be used standing on it in a vertical position but also a
horizontal position (Saeterbakken et al., 2019).

The results of the study showed that training using a
Bosu ball for eight weeks could improve balance (Gidu et
al., 2022; Saikhanzul et al., 2022). Rebound training using
a trampoline and a BOSU ball provides proprioceptive and
vestibular stimulation and improves postural control and
balance (Abd-Elmonem & Elhady, 2018). Exercise (BOSU
ball) for ten weeks can improve the balance (static and
dynamic) (Elfateh, 2016). There was a significant change
in left balance in a 16-year-old basketball player after being
given Bosu ball training treatment (Nugraha et al., 2022).

Thecircuitgamemodel developedhasseveralmovements
in the post to increase concentration. Concentration is a
condition in which a person's awareness is focused on a
particular object at a specific time. Concentration is needed,
especially for sports that require high concentration, one
of which is archery. This sport requires accuracy, precision,
consistency, and constancy in every action of every arrow
fired (Camus, 2020).

The circuit game model developed has several
movements in the post to increase muscle endurance, such
as walking tables, walking bottles, bench push-ups, taking
a walk hola hoop, and lifting the bench body. This exercise
is effective in increasing muscle endurance. The results of
this study are supported by several studies that carried out
weight training to increase muscle endurance (Grgic et al.,
2020; Schoenfeld et al., 2019; Fragala et al., 2019).

The circuit game model developed is effective in
increasingaccuracy in archery athletes. This happens because
the athlete repeats with arrows or releases arrows at the end
of each post in the circuit game model. Releasing arrows is
done with ever-increasing repetitions and sets. The increase
in ability is due to the association of knowledge obtained
by children at previous meetings with new knowledge, and
the association is more robust when done repeatedly. This is
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based on the law of exercise learning theory. That principle
of the law of exercise shows that the main focus in learning
is repetition; the more often the subject matter is repeated,
the more mastered it will be (Tomporowski & Pesce, 2019).
Without repeated practice, skills for mastery of technique
and stability cannot become an automatic movement
(Bompa & Buzzichelli, 2019).

Conclusions

Based on the study’s results, it was concluded that the
circuit game model to improve balance, concentration,
arm muscle endurance, and accuracy in archery athletes
was feasible. The circuit game model improves balance,
concentration, arm muscle endurance, and accuracy in
archery athletes.

The product contains the procedure forimplementing the
exercise model, text, and images. This development product
has components that allow coaches and athletes to learn it
more easily because it is accompanied by: (1) instructions
for use, (2) objectives to be achieved, (3) presentation of
material, (4) attention-grabbing materials in the form of
pictures and explanatory texts.

For coaches, the circuit game model can improve
balance, concentration, arm muscle endurance, and accuracy
in archery athletes. Suggestions for further researchers,
namely the game model to improve balance, concentration,
arm muscle endurance, and accuracy in archery athletes,
need to be developed again to be better.
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PO3POBKA LIUKJTIYHOI F'PU: BIJINB HA PIBHOBATY, KOHUEHTPALLIIO,
M’'A30BY BUTPUBAJIICTb | TOYHICTb CTPIJIbBU 3 JIYKA

1BDE
>

Berpikc Teoda Ilepkaca Bi6adin bimni fAxci'AB°PE, CyxapmxaHa
Ani Caria Ipaxa'®E, Ampi XapTanTo!AB¢PE

JIKOK SIKapTChKMI Jlep>KaBHUI YHIBEpCUTET

ABTOpCHKNMIT BRI A — au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migrotoska pykormcy; E — 36ip komrtis

Pedepar. Crarts: 6 ., 4 Tabn., 1 puc., 34 mxepena.

Merta gocnimxeHHA. PiBHOBara, KOHIeHTpalis, M g30Ba BUTPUBAJICTD i TOUHICTD Jy>K€ Ba>K/IUBi JI/I CIIOPTCMEHIB, AKi 3a-
JIMAIOThCA CTPINBOOIO 3 TyKa, ajie fOCi icHye oOMexeHa KiIbKiCTb irpoBMX MOJe/Iel A/ OKPalleHHs PiBHOBArM, KOHIeHTpalli,
BUTPUBAIOCTI MsI31B PyK 1 TOYHOCT] y CIIOPTCMEHIB-/TyYHMKIB. MeTOI0 [[bOr0 JOCTI/KeHHs € pO3p0o0OKa Ha/Ie)KHOI Ta e(heKTUBHOI
MOfie/Ti IUK/IYHOI TpY [/ HOKPAL[eHHs PiBHOBArM, KOHI[EHTpALlil, BUTPUBA/IOCTI M 53iB PYK i TOYHOCTI y CIOPTCMEHIB, 5Ki 3a-
JIMAIOTbCA CTPiIBOOIO 3 JIyKa.

Marepianu ta MeTomM. Y I[bOMY JOCTIIKEHHI BUKOPUCTOBYBA/IM MOfielIb po3pobku Ha 6asi teopil JIi Ta OyeHca, sika Bu-
KOPUCTOBYE ITsATh a3 y LMK, a came: aHAI3, IPOEKTYBaHHsI, po3pobKa, BIIPOBA/pKeHHs, oLiHKa. [lepeBipKy edeKTUBHOCTI
IPOBOAMIN Ha CIIOPTCMEHaX-Iy4HMKax BikoM 10-13 pokis 3arambHOI0 KiZbkicTio 30 0ci6. ITpouenypy mpoBOAMIN IPOTATOM
18 sycrpiueri.

Pesynprarn. 3a pesynbraTamu JOCIPKeHHS Oy10 3p060/IeHO BYCHOBOK, 110 MOJE/Ib LIVK/IYHOI TPy [yIsl IIOKPALleHHs PiB-
HOBAry, KOHIEHTpALil, BUTPUBATIOCTI M A3iB PYK i TOYHOCT] y CIIOPTCMEHIB-TyYHUKIB € folinpHOMW0. L4 Mofenp UMKIiYHOL Ipn
[OKa3ye CBOI0 e(eKTUBHICTD Y OKpallleHHi piBHOBArM, KOHLIEHTPaLlil, BUTPUBAIOCTI M'5I3iB PyK i TOYHOCT] y CHOPTCMeHIB, SIKi
3aiIMAIOThCA CTPIIBbOOIO 3 TyKa. 11 MOe/Ib UMK/IIYHOI TPY CKIAJAETHCA 3 6 TO3UIIIIL.

BucnoBku. TpeHepy MO>KYTb BUKOPMCTOBYBATH 1110 MOJI€/Ib LIMK/IiYHOI I'PY J/I1 HOKpallleHHs piBHOBAary, KOHIEHTPAILil, BI-
TPUBAIOCTI M'AI3iB PYK i TOYHOCTI y CHOPTCMeHiB-Ty4HMKIB. PexoMeHpaLil 1 moaibnx JOCTIIHNUKIB IIOIATAIOTh Y TOMY, IO
1151 MOZ/Ib LMK/IIYHOI Py OTpeby€e HOBTOPHOI pO3pOOKM 3 METOIO 1i IOKpAIIleHH;I.

KnrouoBi croBa: nukitiyHa rpa, piBHOBara, KOHIeTpallis, BUTPUBAIICTb M A3iB PYK, TOUHICTb.
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