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Abstract o
Background and Study Aim. This study aims to modify the ball stick as iigeell;ig'. égggéggg
a hand muscle strength training aid for shooting handball as a training Published-' 31' 07' 2023
aid that can be used to train hand muscle strength against shooting I
strength. Keywords

Material and Methods. The research method used is Research and Modification 1-
Development (R&D) with the Borg & Gall Development Model. This Shooting 2 '
research was conducted in several steps, namely: potentials and Handbal|_3"
problems, data collection, product design, design validation, design Ball Stick_4’;

revision, trial use. The development of modifications to hand muscle
strength training tools for shooting handball was first validated by
material experts, expert practitioners, 7 product trial respondents, and
15 product use trial respondents.

Results. The results of this study indicate that the development of
modified hand muscle strength training tools for shooting handball
sports can be seen from material experts (78.75% in the appropriate
category) and expert practitioners (78.09% in the appropriate category),
75.82% in small-scale trials in the appropriate category, and 82.46% in
large-scale trials. eligible category. Thus, it can be concluded that the
development of modified hand muscle strength training tools for
shooting handball sports is declared feasible to be used as an exercise
aid.

Conclusions. The results of this study also provide a new reference for
hand muscle strength training tools for shooting in handball sports and
can be used by sports practitioners and sports coaches in providing
exercise programs.

Introduction
Handball is a sport that is also the oldest in the world at the time of Ancient Greece. Handball is
a game that uses a large ball, in which this game is played in a team by putting the ball into the

This is an open access article under the CC BY license. @
Copyright © 2023 by Author. Published by Universitas Tanjungpura. @ e


https://creativecommons.org/licenses/by/4.0/

I Yogi et.all., July 1(2),2023. pp.31-37

e-ISSN:2988-4942
opponent's goal to win (Rahayu et al., 2020). The game of handball is more like the basic techniques
of basketball (Hermansah, 2018). The basic handball techniques consist of passing, dribbling,
shooting, catching, feinting, defending and attacking, and goalkeeping, which is the same as the basic
basketball techniques, namely throwing, catching, dribbling techniques, shooting techniques (Suryadi,
Saputra, et al., 2022). The playing field and its forms are also more like a soccer field, consisting of
netted goals and areas limited by regulations that limit the opportunities for player movement
including the mechanics of the game.

The basic technique of playing handball in the learning process must be taught, one of which is
Passing (Hermansah, 2018), and other basic techniques consisting of dribbling catching the ball,
shooting the ball. Shooting the ball is one of the most important techniques in handball because this
technique determines the success or victory of a team in scoring goals. under two hands, throw throw
while dropping the body. For the shooting section there are also several shooting styles, namely the
standing throw shot, the jump shot, the dive shot, the fall shot, the side throw, the flying shot, and the
reverse shot.

In addition, success in playing handball can be influenced by several factors, namely technique,
tactics and physical condition (Al-ayyubi & Irawan, 2022), so it is important to do sports activities
to stay physically fit. Sport is an activity that everyone can do (Suryadi, Gustian, et al., 2022), to
maintain physical and mental health (Suryadi, Rubiyatno, et al., 2022). Various sports activities are
played in order to get the ideal body (Khairunnisa Balgis et al., 2020), and physical fitness (Baek et
al., 2020; Darmawan, 2017; Fikri, 2017; Prativi et al., 2013; Rubiyatno et al., 2023; Saputra, 2015;
Sukendro & Triadi Santoso, 2019; Suryadi, 2022; Suryadi et al., 2021; Suryadi & Rubiyatno, 2022).
Physical fitness is an activity carried out without experiencing significant fatigue (Suryadi,
2022)(Suryadi et al., 2023). So that sports activities carried out regularly can prevent obesity so that
the body remains ideal and can expedite the body's metabolism, so that diseases experienced such as
hypertension can decrease (Kristiawan & Adiputra, 2019).

Judging from the components of the physical condition. In this regard, handball is a sport that
requires overall physical abilities and anthropometry (Ardian & Sifaq, 2018), so that they can do all
the movements in handball properly, as mentioned Suryadi that a sportsman must have good physical
fitness in order to be able to perform sports perfectly and achieve achievement (Suryadi, 2022). An
article says that physical condition is also affected by shooting practice in handball (Al-ayyubi &
Irawan, 2022). In the shooting department itself, grip strength or what is called hand muscle strength
has a very important factor for shooting, passing and catching the ball. This is in line with the research
results of Ardian and Sifag which state that individual hand muscle strength has the greatest
contribution to the accuracy of handball shooting, namely 63.04% (Ardian & Sifag, 2018).

Factors that affect shooting are hand muscle strength, arm muscles, shoulder muscles, leg
muscles, and abdominal muscle strength (Al-ayyubi & Irawan, 2022). Based on a survey on the field,
the current training process is provided with a training program and makeshift facilities in the form
of: futsal field, ball, skun, and stopwatch. Then, based on the results of interviews conducted with the
Pontianak City Handball Club coach, he said that there were no specific training aids for shooting
strength training for Pontianak city athletes. Based on the importance of training hand muscle strength
in shooting for handball athletes, the researcher modified the tool to provide solutions and create new
models of training equipment for athletes during shooting practice, the researchers made innovations
by modifying the tool, namely the ball stick.

Based on this opinion, researchers are also in line with the theory of motion learning, where a
movement learning occurs through muscular responses expressed in movements of body parts in part
or in whole according to the principle of learning motion from easy to difficult or from simple to
more. Because the throwing motion used is in the form of the muscles in the upper and lower arms, the
muscles around the back and also the muscles in the legs. Related to the theory of motion in handball,
special training is needed to improve movement skills in the handball shooting section so that it
requires supporting tools for increasing hand muscle strength. In addition, research on the
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development of training tools in handball is very rarely carried out, so this is one of the gaps that can
be developed as well as the reason why this study is important.

Materials and Methods
Participants.

The small-scale product trial phase was carried out in a limited group by 7 students of handball
sports coaching education, then the trial use used more subjects than product trials, totaling 15
Pontianak city handball athletes.

Research Design.

The method used in this research is the Borg & Gall development research (RnD) model
according to (Sa’adah & Wahyu, 2021; Sugiyono, 2016). The research method provides an overview
of how the research design includes; procedures or steps that must be fulfilled, time of research, data
sources, and with what steps the data was obtained and then processed and then analyzed. Research
development procedures include analysis of potential problems, data collection, product design,
design validation, design revisions, trials, product revisions, re-trials, product revisions, mass
production (Sa’adah & Wahyu, 2021; Sugiyono, 2016).

Statistical analysis.

Data collection in this development research uses closed and open questionnaires, which are
accompanied by a suggestion column on the next page. The questionnaire was given to material
experts, practitioner experts and tested on students of Sports Science FKIP Untan. The data that has
been collected will be analyzed to determine the quality of the resulting product development. Product
validation will use a feasibility formula based on (Sugiyono, 2016). Data analysis techniques were
assisted by using Microsoft Excel 2016 software.

Table 1. Score Interpretation Criteria

Percentage Category
86 - 100 % Very worth it
71-85% Worthy
56 - 70 % Pretty decent
41-55% Not worth it
<41% Not feasible

Results

Product Development Modification of Hand Muscle Strength Training Tools for Shooting
Handball Sports before conducting trials needs expert validation first. To test the product, it is carried
out by material experts and practitioner experts.

Table 2. Mathematician calculation

No Aspects Assessed Score Obtained Maximum Percentage (%) Category
Score
1 Physical 23 30 76°66% Worthy
2 Design 19 25 76% Worthy
3 User 21 25 84% Worthy
Total score 63 80 78,75% Worthy

Based on the results of the material experts on the product development of the development of
modified hand muscle strength training tools for shooting handball sports regarding the assessment
of the physical aspect of 76'66% which is categorized as Feasible while for the design of 76% which
is categorized as Very feasible and for aspects of the user of 84% categorized as Feasible. From the
total results of the research test according to the material expert of 78.75%, it is categorized as
"Feasible" to be used as a training aid and tested in the next stage.
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Table 3. Practitioner expert calculation results

No Assessed Aspect Score Obtained Maximum Score Percentage (%) Category
1 Material 15 20 75% Worthy
2 Physical 19 25 76% Worthy
3 Design 24 30 80% Worthy
4 User 24 30 80% Worthy

Total score 82 105 78.09% Worthy

Table 3 shows the assessment of expert practitioners regarding the assessment of the material
aspect 75% which is categorized as "Feasible"”, for the physical aspect 76% which is categorized as
"Feasible Enough™ while for the design aspect 80% which is categorized as "Feasible" and for the
user aspect 80% which is categorized as "Feasible™. From the results of the assessment test according
to the expert practitioner of 78.09%, it is categorized as "Feasible™ to be used as a training aid and
tested at the next stage.

Table 4. Small-scale calculation results

No Assessed Aspect Score Obtained  Maximum Score  Percentage (%) Category
1 Security 136 175 77.71% Worthy
2 Comfort 103 140 73,57% Worthy
3 Ease 106 140 75,71% Worthy

Total Score 345 455 75,82% Worthy

Table 4 shows that for the safety aspect 77.71% is categorized as "Feasible” while for the comfort
aspect 73.57% is categorized as "Feasible Enough” and for the convenience aspect 75.71% is
categorized as "Feasible”. For the total calculation of the feasibility of research according to the
results of the calculation of the respondent test of 75.82%, it is categorized as "Feasible" to be used
as a training aid to be tested at the next stage.

Table 5. Results of Large-scale respondent Counting

No Assessed Aspect Score Earned Maximum Percentage (%) Category
Score
1 Security 304 375 81.33% Worthy
2 Comfort 244 300 84% Worthy
3 Ease 256 300 90.67% Very worth it
Total score 804 975 82.46% Worthy

Based on what was obtained in table 5 on 15 respondents, which was analyzed using the score
interpretation criteria, namely from the product trial, it shows that for the safety aspect 81.33% is
categorized as "Feasible™ while for the comfort aspect 84% is categorized as "Feasible” and for the
convenience aspect 90.67% is categorized as "Very Feasible". For the total calculation of the
feasibility of research according to the results of the respondent test calculation of 82.46% categorized
as "Feasible" to be used as a training aid.

Discussion

Based on that obtained in table 5 for 15 respondents, who were analyzed using the score
interpretation criteria, namely from product trials, it showed that for the safety aspect 81.33% were
categorized as "Decent"” while for the comfort aspect 84% were categorized as "Decent” and for the
convenience aspect 90.67% categorized as “Very Eligible”. For the total calculation of research
feasibility according to the results of the respondent's test calculation of 82.46%, it was categorized
as "Easy" to be used as a training aid.

At the beginning of the development of this ball stick tool it was designed and produced into an
initial product in the form of a hand muscle strength training tool for shooting handball games. An
article says that hand muscle strength and shooting ability have a significant relationship (Mahyuddin
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& Sudirman, 2021; Saputro, manurizal, 2020). The development process through research and
development procedures. Then the product is developed with the help of someone who masters the
ballstick tool, after the initial product is produced it needs to be evaluated by material experts and
practitioner experts. The next research phase was carried out with product trials on a small scale and
trial use on a large scale.

Products in phase | have passed the manufacturing stage and are ready to be validated by material
experts and practicing experts. Then the product in stage | produces data on the assessment of material
experts and practitioner experts accompanied by suggestions. In the expert's assessment of the change
in the shape of the ballstick tool design and the loading inside the ball using sand and water as a load.
Meanwhile, the assessment of expert practitioners giving added training models using existing tools
and variations of paired exercises. Furthermore, small-scale respondent trials where the product has
revisions to be changed in the hook section become not easily separated.

The results of the questionnaire test for material experts who initially gave an assessment of 62%
in the category were quite feasible. After the product was revised, the material expert gave an
assessment of 78.75% with a feasible category to try out, which means that research on the
development of modifications to hand muscle strength training tools for shooting handball sports
increased by 16.75%, where arm muscle power is an important physical component. required in
handball (Ardian & Sifaq, 2018). Furthermore, the results of the questionnaire test for expert
practitioners, which initially gave an assessment of 60.95%, were in a fairly decent category. After
the product was revised, expert practitioners gave an assessment of 78.09% with a feasible category
to be tried out, which means research for the development of modifications to hand muscle strength
training tools for shooting handball sports increased by 17.14%. In previous research conducted on
the sport of football, it is very feasible to use it to practice shooting skills (Perdana, 2021).

The results of research conducted by (Rihatno & Tobing, 2019) also proves the development of
an arm muscle strength training model that is easy and interesting to do and effective for increasing
the throwing ability of athletes in softball. Based on the results of small-scale respondent trials
regarding the product Development of Modification of Hand Muscle Strength Training Tools for
Shooting Handball Sports at 75.82% it was categorized as feasible with several product revisions to
be tested in the next stage. After the revision of the small-scale product, the results of the large-scale
trial of respondents regarding the product Development of Modification of Hand Muscle Strength
Training Equipment for Shooting Handball Sports amounted to 82.46% which were categorized as
feasible for use as training aids and an increase of 6.64%. Other research conducted by Kumbara,
developed a smash variation training model that proved to be effective for implementing smash skill
training in volleyball games (Kumbara et al., 2022).

Conclusion

The results of the research on the development of modifications to hand muscle strength training
tools for handball shooting are categorized as suitable for use as hand muscle strength training aids
for handball shooting. This can be seen from the results of assessments from material experts,
practitioner experts, small-scale product trials and large-scale product trials. The results of this study
prove that the modified training equipment is feasible to use and can be utilized by sports practitioners
and sports coaches, especially handball. The weakness in this study is that the trial sample is still
limited, due to time limitations, limited respondents due to conditions in the UAS state which is quite
a hindrance to research. Further research recommendations can provide ballstick treatment in the
sport of handball games and, of course, with a wider sample and population.

Acknowledgments
Thank you to the co-authors who helped complete the script of the article.

Conflict of Interest And Funding

35



I Yogi et.all., July 1(2),2023. pp.31-37
e-ISSN:2988-4942
There is no conflict of interest.

References

Al-ayyubi, I. B., & Irawan, R. J. (2022). Pengaruh Latihan Kekuatan Arm Muscles dan Abdominal
Muscles Terhadap Shooting Bola Tangan (Studi Pada Atlet Bola Tangan Bojonegoro).
Indonesian Journal of Kinanthropology oy 1(2008), 102-111.
https://journal.unesa.ac.id/index.php/1JOK/article/view/17903%0Ahttps://journal.unesa.ac.id/i
ndex.php/1IJOK/article/download/17903/8151

Ardian, I. N., & Sifaq, A. (2018). Kontribusi Kekuatan Otot Peras Tangan, Kekuatan Otot Tungkai
Dan Power Otot Lengan Terhadap Ketepatan Flying Shoot Atlet Bola Tangan Kabupaten Gresik.
Jurnal Prestasi Olahraga, 3(1), 1-5. https://ejournal.unesa.ac.id/index.php/jurnal-prestasi-
olahraga/article/view/23660

Baek, K. W., Lee, M. C., Jeon, T. B., Yoo, J. Il, Park, J. S., Moon, H. Y., & Kim, J. S. (2020). Effects
of exercise on physical fitness and strength according to the frailty level of female elderly with
hypertension. Exercise Science, 29(4), 368-376. https://doi.org/10.15857/ksep.2020.29.4.368

Darmawan, |. (2017). Upaya Meningkatkan Kebugaran Jasmani Siswa melalui Penjas. Jurnal
Inspirasi Pendidikan, 7(2), 143-154. https://doi.org/https://doi.org/10.21067/jip.v7i2.1700

Fikri, A. (2017). Meningkatkan kebugaran jasmani melalui metode latihan sirkuit dalam
pembelajaran pendidikan jasmani olahraga dan kesehatan di sma negeri 1 lubuklinggau. Jurnal
Pembelajaran Olahraga, 3(1), 89-102.

Hermansah, B. (2018). Modifikasi Permainan Bola Tangan Terhadap Hasil Belajar Passing Dalam
Pembelajaran Bola Tangan Mahasiswa. Wahana Didaktika.

Khairunnisa Balgis, Simanjuntak, V., & Wati, I. D. P. (2020). Pemetaan somatotype karateka kota
pontianak. JILO (llmu Keolahragaan), 3(1), 71-78. https://doi.org/10.26418/jilo.v3i1.40793

Kristiawan, M. S., & Adiputra, I. N. (2019). Olahraga Senam Satria Nusantara, Olahraga Jalan Cepat
Menurunkan Tekanan Darah Pada Lansia Hipertensi Di Lapangan Renon, Denpasar. E-Jurnal
Medika, 8(5), 1-6. https://ojs.unud.ac.id/index.php/eum/article/view/50079. Diakses pada
tanggal 14 Desember 2020 pukul 15.34 WIB

Kumbara, H., Pratama, P., Riyoko, E., Suganda, M. A., & Suryadi, D. (2022). Modifikasi Variasi
Latihan Smash: Studi Pengembangan Latihan Permainan Bola Voli. Jurnal Performa Olahraga,
7(2), 65-73. https://doi.org/10.24036/jp0328019

Mahyuddin, R., & Sudirman, A. (2021). Korelasi koordinasi mata tangan dan kekuatan otot lengan
dengan shooting bola basket. Jurnal Olahraga Dan Kesehatan Indonesia.
https://doi.org/10.55081/joki.v1i2.305

Perdana, R. P. (2021). Modifikasi Alat Latihan Menendang (Shooting) DalamPermainan Sepak Bola.
Musamus Journal of Physical Education and Sport (MJPES), 4(1), 57-68.
https://doi.org/https://doi.org/10.35724/mjpes.v4i01.3945

Prativi, G. O., Soegiyanto, & Sutardji. (2013). Pengaruh Aktivitas Olahraga terhadap Kebugaran
Jasmani. Journal of Sport Sciences and Fitness, 2(3), 32-36.
https://doi.org/10.15294/JSSF.VV213.3870

Rahayu, R., Subroto, T., & Budiman, D. (2020). Implementasi Model Pembelajaran Pada Olahraga
Permainan Bolatangan. Physical Activity Journal, 1(2), 107-114.
https://doi.org/10.20884/1.paju.2020.1.2.2172

Rihatno, T., & Tobing, S. R. A. L. (2019). Pengembangan model latihan kekuatan otot lengan pada
cabang olahraga softball. Gladi : Jurnal Ilmu Keolahragaan.
https://doi.org/10.21009/gjik.101.01

Rubiyatno, Perdana, R. P., Fallo, I. S., Arifin, Z., Nusri, A., Suryadi, D., Suganda, M. A., & Fauziah,
E. (2023). Analysis of differences in physical fitness levels of extracurricular futsal students:
Survey studies on urban and rural environments. Pedagogy of Physical Culture and Sports,
27(3), 208-214. https://doi.org/10.15561/26649837.2023.0304

36



Tanjungpura Journal of Coaching Research, I

Sa’adah, R. N., & Wahyu. (2021). Metode Penelitian R&D (Research and Development) Kajian
Teoretis dan Aplikatif. In CV Literasi Nusantara Abadi.

Saputra, 1. (2015). Pengaruh Metode Circuit Training Terhadap Peningkatan Kebugaran Jasmani
Siswa Putra kelas VVa dan Vb Sekolah Dasar Negeri 112321 Kampung Pajak Kabupaten Labuhan
Batu Utara. Biomass Chem Eng.

Saputro, manurizal, sinurat (2020). (2020). Bola Basket Pada Siswa Ekstrakurikuler Sma Negeri 1
Ujung Batu. Sport Education and Health Journal Universitas Pasir Pengaraian, 1(1).

Sugiyono. (2016). Metode Penelitian Kuantitatif, Kualitatif Dan R&D. Afabeta.

Sukendro, & Triadi Santoso. (2019). Pengaruh Senam Aerobic Terhadap Tingkat Kebugaran Jasmani
Siswa Putra Kelas Viii Smp Negeri 10 Muaro Jambi. Indonesian Journal of Sport Science and
Coaching, 1(1), 35-48. https://doi.org/10.22437/ijssc.v1i1l.7516

Suryadi, D. (2022). Analisis kebugaran jasmani siswa: Studi komparatif antara ekstrakurikuler
bolabasket dan futsal. Edu Sportivo: Indonesian Journal of Physical Education, 3(2), 100-110.
https://doi.org/10.25299/es:ijope.2022.vol3(2).9280

Suryadi, D., Gustian, U., & Fauziah, E. (2022). The Somatotype of Martial Athletes in the Fighter
Category  Against  Achievement. JUARA: Jurnal Olahraga, 7(1), 116-125.
https://doi.org/10.33222/juara.v7il.1484

Suryadi, D., & Rubiyatno. (2022). Kebugaran jasmani pada siswa yang mengikuti ekstrakulikuler
futsal. Jurnal Ilmu Keolahragaan, 5(1), 1-8. https://doi.org/10.26418/jilo.v5i1.51718

Suryadi, D., Rubiyatno, R., & Fauziah, E. (2022). Identifikasi Somatotype Pada Atlet Beladiri Tarung
Derajat Kategori Seni Gerak. Physical Activity Journal (PAJU), 3(2), 113-128.
https://doi.org/10.20884/1.paju.2022.3.2.5451

Suryadi, D., Samodra, Y. T. J., & Purnomo, E. (2021). Efektivitas latihan weight training terhadap
kebugaran jasmani. Journal Respecs Research Physical Education and Sports, 3(2), 9-19.
https://doi.org/10.31949/respecs.v3i2.1029

Suryadi, D., Saputra, E., & Wahyudi, 1. (2022). Tinggi Badan dan Keseimbangan Dinamis dengan
Kemampuan Lay Up Permainan Bola Basket: Apakah Saling Berhubungan? Indonesian
Journal of Physical Education and Sport Science, 2(2), 67-74.
https://doi.org/10.52188/ijpess.v2i2.276

Suryadi, D., Suganda, M. A., Sacko, M., Samodra, Y. T. J., Rubiyatno, R., Supriatna, E., Wati, I. D.
P., & Okilanda, A. (2023). Comparative Analysis of Soccer and Futsal Extracurriculars: A
Survey Study of Physical Fitness Profiles. Physical Education and Sports: Studies and Research,
2(1), 59-71. https://doi.org/10.56003/pessr.v2il1.182

Information about the authors:
Yogi; yogiboy@student.untan.ac.id; Department of Sports Science, Faculty of Teacher Training and Education,
Tanjungpura University; Pontianak, Indonesia

Eka Supriatna; https://orcid.org/0000-0001-9354-5082; eka.supriatna@fkip.untan.ac.id; Department of Sports
Science, Faculty of Teacher Training and Education, Tanjungpura University; Pontianak, Indonesia

Rahmat Putra Perdana; https://orcid.org/0000-0001-8461-7291; rahmatputraperdana@fkip.untan.ac.id; Department
of Sports Coaching Education, Faculty of Teacher Training and Education, Universitas Tanjungpura; Pontianak,
Indonesia

Youssouf Haidara; https://orcid.org/0000-0002-5337-2620; haidarayoussouf@rocketmail.com; English Department,
Université de Bamako/FLSL, Bamako, Mali

This is an Open Access article distributed under the terms of the Creative Commons Attribution License. Tanjungpura
Journal of Coaching Research by https://jurnal.untan.ac.id/index.php/TAJOR/index is licensed under a Creative
Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by/4.0/)

37



