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ABSTRAK

PENGARUH JACK KNIFE STRETCHING DAN NORDIC
HAMSTRING EXERCISE TERHADAP FLEKSIBILITAS OTOT
HAMSTRING ATLET FUTSAL

llham Jaya Kusumah?, Komarudin ?, Widi Kusumah 3
123pendidikan Kepelatihan Olahraga, Universitas Pendidikan Indonesia,
Bandung, Indonesia
lilhamjayakusumah@upi.edu, ’komarudin_pko@upi.edu,*widikusumah@upi.edu

Tujuan penelitian ini adalah untuk mengkaji apakah terdapat pengaruh yang
signifikan latihan jack knife stretching dan nordic hamstring exercise terhadap
fleksibilitas otot hamstring atlet futsal dan mengkaji apakah terdapat perbedaan
pengaruh yang siginifikan antara latihan jack knife stretching dengan nordic
hamstring exercise terhadap fleksibilitas otot hamstring atlet futsal. Metode yang
digunakan dalam penelitian ini eksperimen dengan desain Two Groups Pretest and
Posttest Design. Populasi dalam penelitian ini adalah siswa putra SMP Negeri 7
Cimahi yang mengikuti ekstrakurikuler futsal sebanyak 22 orang, sedangkan
sampel dalam penelitian ini sebanyak 22 orang dengan menggunakan teknik
pengambilan sampel yaitu total sampling, yang berarti seluruh populasi dijadikan
sampel. Lalu sampel dibagi menjadi dua kelompok menggunakan rumus ABBA.
Perlakuan dilakukan selama 15 kali pertemuan (3 kali seminggu). Untuk mengukur
fleksibilitas otot hamstring peneliti menggunakan instrument sit and reach test. Uji
normalitas data menggunakan Saphiro Wilk, uji pengaruh menggunakan Paired t
test, dan uji perbandingan pengaruh menggunakan Independent t test, hasil analisis
data menyatakan tidak terdapat perbedaan pengaruh yang signifikan antara hasil
treatment jack knife stretching dan nordic hamstring exercise. Dapat disimpulkan
bahwa latihan jack knife dan nordic hamstring exercise dapat mempengaruhi
fleksibilitas otot hamstring.

Kata kunci: Fleksibilitas Otot hamstring; Futsal; Jack knife stretching; Nordic
hamstring exercise
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ABSTRACT

THE EFFECT OF JACK KNIFE STRETCHING AND NORDIC
HAMSTRING EXERCISE ON THE HAMSTRING MUSCLE
FLEXIBILITY OF FUTSAL ATHLETES

llham Jaya Kusumah?, Komarudin ?, Widi Kusumah 3
123pendidikan Kepelatihan Olahraga, Universitas Pendidikan Indonesia,
Bandung, Indonesia
lilhamjayakusumah@upi.edu, >’komarudin_pko@upi.edu, 3widikusumah@upi.edu

The purpose of this study is to examine whether jack knife stretching and Nordic
hamstring exercise have a significant effect on the hamstring muscle flexibility of
futsal athletes, and to determine whether there is a significant difference in the
effects between jack knife stretching and Nordic hamstring exercise on hamstring
flexibility. The method used in this research is an experimental method with a Two
Groups Pretest and Posttest Design. The population of this study consisted of 22
male students from SMP Negeri 7 Cimahi who participated in the futsal
extracurricular program. The sample also consisted of 22 students, selected using
the total sampling technique, meaning the entire population was used as the sample.
The sample was then divided into two groups using the ABBA formula. The
treatment was conducted over 15 sessions (three times a week). To measure
hamstring muscle flexibility, the researcher used the Sit and Reach Test instrument.
Data normality was tested using the Shapiro-Wilk test, the treatment effect was
analyzed using the Paired t-test, and the comparison between treatments was
analyzed using the Independent t-test. The results of the data analysis indicated that
there was no significant difference in the effects between the jack knife stretching
and the Nordic hamstring exercise treatments. It can be concluded that both jack
knife stretching and Nordic hamstring exercise have an effect on hamstring muscle
flexibility.

Keywords: Futsal; Hamstring muscles flexibility; Jack knife stretching; Nordic
Hamstring Exercise


mailto:1ilhamjayakusumah@upi.edu,
mailto:2komarudin_pko@upi.edu
mailto:3widikusumah@upi.edu

viii

DAFTAR ISI

LEMBAR PENGESAHAN ..ottt [
LEMBAR HAK CIPTA ettt I
KATA PENGANTAR oottt e e e e i
UCAPAN TERIMA KASTH ..ot iv
ABSTRAK ..ottt ettt r e ns Vi
AB ST RA CT e nra e vii
DAFTAR IS] .. ettt e e e et e e rne e e s saeeanne e viil
DAFTAR TABEL ..ottt X
DAFTAR GAMBAR ...ttt Xi
DAFTAR LAMPIRAN ...ttt anrae e e e e anes X1l
B A B | oo ————————— 1
PENDAHULUAN ..ottt ettt 1
1.1 Latar BelaKang ......cccccooveiieiiic st 1
1.2 Rumusan Masalah ...........ccooviiiiiiiiiec e 3
1.3 Tujuan Penelitian.........coooiiiiiiiieieee s 3
1.4 Manfaat PENElItIan.........ccooiiiiiiiiieee s 3
0 5 R 1= ) OSSR 3
142 PraKEiS..oceeieieie ettt 4

1.5 Ruang Lingkup Penelitian ... 5
BAB [l 6
TINJAUAN PUSTAKA ..ottt 6
2.1 FULSAL .o 6
2.2 EKSIraKUMKUIET .....c.veieieieeece e 11
2.3 LalINAN .eiiiiicc e s 13
2.4 Fleksibilitas Otot HAMSLIING ....c.covveeiieiiieiie e 14
2.5 Jack knife StretChing ........cceiveiiii i 17
2.6 Nordic Hamstring EXEICISE .........cuciviieiieiiirieie e 19
2.7 Kerangka Berpikir .........ocooiiiiiiiiiieese s 20
2.8 HIPOLESIS ...ttt 25

BAB T ..o 27



METODOLOGI PENELITIAN ..ottt 27

3.1 Metode Penelitian..........cocoiieiiiieiieiiee e 27
3.2 Desain Penelitian .........cccveieieeieie s 27
3.3 Populasi dan SAMPEI ........ccveiiiieiiere e 28

3.3 L POPUIBST. ... 28
3.3.2 SAMPEL .. 29
3.4 INStrumen PENEIITIAN ......cvviiieieiee e 29
3.5 Program Latinan ..........cccocveiieiiiic i 30
3.6 Prosedur Penelitian.........cccccvoeiieieiiie e 34
3.7 ANANISIS DALA ..o 35
3.7.1 UjJi NOrMalitas. ....ccvecveiieiiecie et 35
3.7.2UJi PENQAIUN ..o s 36
3. 7.3 UjJi PErDEOAAN. ...t 36

BAB IV 37

HASIL DAN PEMBAHASAN ..ottt 37

A1 HASI oo e 37
411 DeSKIIPST DAta......ccceiiiiiiieiiciiesie e 38

4.1.2  UjJi NOMMAIITAS......ooeiiiiiiieiiceee e 39
4.1.3  UJIiPengaruh .......ccoooeiiiiic e 41
4.1.4  Uji Perbedaan .........ccccceeiiiieiicie et 42
4.2 PeMBDANASAN ......coiieiecie e 43

BAB Ve 49

SIMPULAN, IMPLIKASI DAN SARAN ..ottt 49
5.1 SIMPUIBN.....oiiic e 49
5.2 IMPIIKAST ..o s 49
5.3 SAIAN .ttt 49

DAFTAR PUSTAKA .ottt 51

Ilham Jaya Kusumah, 2025

PENGARUH JACK KNIFE STRETCHING DAN NORDIC HAMSTRING EXERCISE TERHADAP
FLEKSIBILITAS OTOT HAMSTRING ATLET FUTSAL

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



o1

DAFTAR PUSTAKA

Afifuddin, M., Nur, L., & Sapto, W. (2021). Tingkat Kebugaran Jasmani Tim Futsal
Putri. Jurnal Pendidikan Olahraga Dan Kesehatan, Volume 09(Nomor 01 Tahun
2021), 151-159. https://ejournal.unesa.ac.id/index.php/jurnal-pendidikan-jasmani

Ahn, J. O., Weon, J. H., Koh, E. K., & Jung, D. Y. (2020). Effectiveness of hamstring
stretching using a pressure biofeedback unit for 4 weeks: A randomized controlled
trial. Hong Kong Physiotherapy Journal, 40(2), 99-107.
https://doi.org/10.1142/S1013702520500092

Aktug, Z. B., Yilmaz, A. K., Ibis, S., Aka, H., Akargesme, C., & Sokmen, T. (2018). The
Effect of 8-Week Nordic Hamstring Exercise on Hamstring Quadriceps Ratio and
Hamstring Muscle Strength. World Journal of Education, 8(3), 162.
https://doi.org/10.5430/wje.v8n3p162

Amar Ma’ruf, Didik Rilastiyo Budi, Panuwun Joko Nurcahyo, Kusnandar, Muhamad
Syafei, & Septi Mariasari. (2024). Pengaruh Latihan Circuit Training Terhadap
Tingkat Vo2max Atlet Sepakbola Pelajar. SPRINTER: Jurnal IImu Olahraga, 4(3),
387-394. https://doi.org/10.46838/spr.v4i3.458

Amir, T. L., Sari, N., & Wibowo, E. (2021). Hubungan Indeks Massa Tubuh Dengan
Tingkat Fleksibilitas Otot Hamstring pada Pemain Sepak Bola. Forum lImiah,
18(2), 247-254.

Amiri-Khorasani, M., & Kellis, E. (2015). Acute effects of different agonist and
antagonist stretching arrangements on static and dynamic range of motion. Asian
Journal of Sports Medicine, 6(4), 1-6. https://doi.org/10.5812/asjsm.26844

Amundsen, R., Heimland, J. S., Thorarinsdottir, S., Mgller, M., & Bahr, R. (2022).
Effects of High and Low Training VVolume with the Nordic Hamstring Exercise on
Hamstring Strength, Jump Height, and Sprint Performance in Female Football
Players: A Randomised Trial. Translational Sports Medicine, 2022.
https://doi.org/10.1155/2022/7133928

Arjang, N., Mohsenifar, H., Amiri, A., Dadgoo, M., & rasaeifar, G. (2018). The
Immediate Effects of Static versus Proprioceptive Neuromuscular Facilitation
Stretching with Kinesiology Taping on Hamstring Flexibility in Teenage
Taekwondo Players. JCPR Journal of Clinical Physiotherapy Research Orriginal
Article Journal of Clinical Physiotherapy Research, 3(4), 132-138.
http://journals.sbmu.ac.ir/physiotherapy/

Askar, P. . (2015). Effectiveness of Eccentric Training, Dynamic Range of Motion
Exercises and Static Stretching on Flexibility of Hamstring Muscle Among Football
Players. International Journal of Physiotherapy, 2(6), 1012-1018.
https://doi.org/10.15621/ijphy/2015/v2i6/80762

Babu, S. K., & Paul, A. (2018). Effectiveness of Nordic Hamstring Exercise in
Improving Hamstring Muscle Flexibility, Strength and Endurance among Young
Adults. International Journal of Health Sciences & Research (Www.ljhsr.Org),
8(March), 119. www.ijhsr.org

Badaru, B. (2017). Latihan Taktik BYB Bermain Futsal Modern (W. Wediasti (ed.)).
Cakrawala Cendekia.

Barbieri, R. A., Zagatto, A. M., Milioni, F., & Barbieri, F. A. (2016). Specific futsal
training program can improve the physical performance of futsal players. Sport
Sciences for Health, 12(2), 247-253. https://doi.org/10.1007/s11332-016-0283-z



52

Berliana. (2024). Ragam Konstruksi Instrumen Olahraga. CV. K-Media.

Dermawan, B. (2022). Profil Kondisi Fisik Pemain Futsal Pjkr Angkatan 2022. Jemani
(Jurnal Pendidikan Jasmani), 6(02).

Djoyonegoro, M. M., & Sudarso. (2020). Hubungan Pembelajaran Teori Dan Praktek
Terhadap Hasil Belajar Shooting Pada Permainan Futsal. Jurnal Pendidikan
Olahraga Dan Kesehatan, 8(3), 131-136.

Dwidhya, W., Wahyuddin, & Utama, P. (2019). Perbedaan Efektivitas Nordic Hamstring
Exercise dengan Contract Relax Stretching dalam Meningkatkan Fleksibilitas
Hamstring pada Remaja. Jurnal Fisioterapi, 19(1), 30-38.
https://ejurnal.esaunggul.ac.id/index.php/Fisio/article/view/2693

Ferdian, A., Lesmana, S. I., & Banjarnahor, L. A. (2016). Efektifitas Antara Nordic
Hamstring Exercise dengan Prone Hang Exercise terhadap Ekstensibilitas
Tightness Hamstring. Jurnal Fisioterapi, 16(1), 19-28.

Harsono. (1988). Coaching dan Aspek-aspek Psikologi dalam Coaching. Tambak
Kusuma.

Harsono. (2018). Latihan Kondisi Fisik. PT Remaja Rosdakarya.

Hawindri, B. S. (2016). Pemanfaatan panduan latihan teknik dasar futsal bagi atlet
pemula. Teknik Dasar Futsal, 11(4), 284-290.
http://journal2.um.ac.id/index.php/jfik/article/view/11801/5424%0Ahttp://pasca.u
m.ac.id/conferences/index.php/SNPJ/article/view/1009

Heksa, A. (2021). Ekstrakurikuler IPA berbasis sainpreneur. Deepublish.

Herstiani-S, A., & Anam, K. (2024). Injury risk potential and flexibility level: An
analysis of amateur team sport athletes. Journal Sport Area, 9(2), 160-169.
https://doi.org/10.25299/sportarea.2024.vol9(2).16195

Kabra, A., Salekar, K., Kalanekar, T., & Salekar, K. (2020). Effect of jack knife
stretching versus proprioceptive neuromuscular facilitation (Hold relax) stretching
technique in asymptomatic individuals with hamstring tightness: A randomized
clinical trial. Indian Journal of Forensic Medicine and Toxicology, 14(3), 122-126.
https://doi.org/10.37506/ijfmt.v14i3.10338

Kanishka, G. K., Sandamali, H., Weerasinghe, I., Binduhewa, L., Dilshara, C., De Silva,
C., Silva, D., & Balasuriya, A. (2020). Prevalence of hamstring tightness and
associated factors among sewing machine operators. Ceylon Journal of Medical
Science, 56(1), 24. https://doi.org/10.4038/cjms.v56i1.4957

Karmadi, S., Setiawan, I., Prabowo, E., Gemael, Q. A., & Prawira, A. Y. (2023). Analisis
Set Play Coner Kick Team Sadakata FC Liga Futsal Profesional Indonesia Tahun
2022. Jurnal Speed (Sport, Physical Education, Empowerment), 6(01), 57—66.

Kokkonen, J., Nelson, A. G., Eldredge, C., & Winchester, J. B. (2007). Chronic static
stretching improves exercise performance. Medicine and Science in Sports and
Exercise, 39(10), 1825-1831. https://doi.org/10.1249/mss.0b013e3181238a2b

Komarrudin, K., & Sartono, H. (2016). Profil Pembinaan Atlet Potensial Kota
Bandung(Upaya Menjaring Data Calon Atlet Potensial untuk Persiapan Porda XI1I
di Kabupaten Bogor). Jurnal Kepelatihan Olahraga, 8(2), 11-24.

Kusworo, Y., Young Ari, Kristiyanto, A., & Doewes, M. (2018). Acute Effect Of Active
And Passive Static Stretching On Range Of Motion On Hip Joint Flexibility On
Female Karate Athletes Of Muhammadiyah University Of Surakarta Efek Akut



Pemberian Stretching Statis Aktif Dan Pasif Terhadap Fleksibilitas Lingkup Gerak
S. Journal of Health, 50-55.

Lestari, R. Y. (2016). Peran Kegiatan Ekstrakurikuler Dalam Mengembangkan Watak
Kewarganegaraan Peserta Didik. Untirta Civic Education Journal, 1(2), 136-152.
https://doi.org/10.30870/ucej.v1i2.1887

Lopes, M., Oliveira, J., & Ribeiro, F. (2020). Injury prevention in futsal players: is the
FIFA 11+ a simple answer to a complex problem? Physical Therapy Reviews,
25(2), 96-105. https://doi.org/10.1080/10833196.2020.1731177

Marlina Siregar, N., Budiningsih, M., & Novitasari, E. F. (2018). Model Latihan
Kelentukan Berbasis Permainan Untuk Anak Usia 6 Sampai 12 Tahun. Prosiding
Seminar Dan Lokakarya Fakultas IImu Keolahragaan Universitas Negeri Jakarta,
3(1), 75-87.

Marques, A. P., Vasconcelos, A. A. P., Cabral, C. M. N., & Sacco, I. C. N. (2009). Effect
of frequency of static stretching on flexibility, hamstring tightness and
electromyographic activity. Brazilian Journal of Medical and Biological Research,
42(10), 949-953. https://doi.org/10.1590/S0100-879X2009001000012

Maulidin, M., Panji Sakti, N. W., & Syah, H. (2020). Analysis Kondisi Fisik Dan
Pisyologi Team Futsal Sman 3 Mataram. Jurnal limiah Mandala Education, 6(2),
0-6. https://doi.org/10.36312/jime.v6i2.1436

Moore, R., Bullough, S., Goldsmith, S., & Edmondson, L. (2014). A Systematic Review
of Futsal Literature. American Journal of Sports Science and Medicine, 2(3), 108—
116. https://doi.org/10.12691/ajssm-2-3-8

Nakase, J., Sasaki, K., Shimozaki, K., Asai, K., Muramatsu, R., Sengoku, T., Morita, Y.,
Kimura, T., Toyooka, K., Yoshimizu, R., Kimura, M., & Tsuchiya, H. (2021).
Impact of Effective Frequency Jack-knife Stretching on Preadolescent Male
Football Players-Prospective Cohort Study. 1-11. https://doi.org/10.21203/rs.3.rs-
137911/v1

Narouei, S., Imai, A., Akuzawa, H., Hasebe, K., & Kaneoka, K. (2018). Hip and trunk
muscles activity during nordic hamstring exercise. Journal of Exercise
Rehabilitation, 14(2), 231-238. https://doi.org/10.12965//jer.1835200.600

Nikolaidis, P. T., Chtourou, H., Torres-Luque, G., Rosemann, T., & Knechtle, B. (2019).
The relationship of age and bmi with physical fitness in futsal players. Sports, 7(4),
1-10. https://doi.org/10.3390/sports7040087

Nishimoto, K., & Takasaki, H. (2019). Jack-knife stretching and active knee extension
stretching equally improve the relative flexibility of the hamstring muscles between
the low back: A randomized controlled trial. Physical Therapy in Sport, 38, 139-
145. https://doi.org/10.1016/j.ptsp.2019.05.002

Novian, G., & Noors, I. P. M. (2020). Hubungan Gaya Kepemimpinan Pelatih Dengan
Prestasi Atlet Taekwondo. Gladi : Jurnal Ilmu Keolahragaan, 11(02), 165-175.
https://doi.org/10.21009/gjik.112.08

Odunaiya, N. A., Hamzat, T. K., & Ajayi, O. F. (2005). The effects of static stretch
duration on the flexibility of hamstring muscles. African Journal of Biomedical
Research, 8(2), 79-82.

Oh, J.-S., & Kang, M.-H. (2021). The Effectiveness of Hamstring Stretching with

Ilham Jaya Kusumah, 2025

PENGARUH JACK KNIFE STRETCHING DAN NORDIC HAMSTRING EXERCISE TERHADAP
FLEKSIBILITAS OTOT HAMSTRING ATLET FUTSAL

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



54

Proprioceptive Neuromuscular Facilitation versus Jack-Knife Stretching for Individuals
with Hamstring Tightness. Journal of Musculoskeletal Science and Technology,
5(1), 14-20. https://doi.org/10.29273/jmst.2021.5.1.14

Paul, A. (2018). Efektivitas Latihan Hamstring Nordik di Meningkatkan Fleksibilitas ,
Kekuatan dan Daya Tahan Otot Hamstring pada Dewasa Muda. 119-132.

Paulo, L. (2015). Agility and Motor Coordination Assessment of Children of Elementary
School. International Scientific Research Journal, 1, 6-9.
https://doi.org/10.18483/IRJSci.86

Putra, I., & Muliarta, I. M. (2016). Fleksibilitas anak sekolah dasar di kota denpasar usia
9-13 tahun yang bermain wushu lebih baik dari pada bukan pemain wushu. E-
Jurnal Med Udayana, 5(10).

Putri, L. S., Anjasmara, B., & Widanti, H. N. (2023). Differences in Nordic Hamstring
Exercise and Contract Relax Stretching on Increasing Flexibility in Students with
Hamstring Tightness at Muhammadiyah University of Sidoarjo. Journal of Islamic
and Muhammadiyah Studies, 5, 1-9. https://doi.org/10.21070/jims.v5i0.1571

Ribeiro-Alvares, J. B., Dornelles, M. P., Fritsch, C. G., de Lima-E-Silva, F. X,
Medeiros, T. M., Severo-Silveira, L., Marques, V. B., & Baroni, B. M. (2020).
Prevalence of hamstring strain injury risk factors in professional and under-20 male
football (Soccer) players. Journal of Sport Rehabilitation, 29(3), 339-345.
https://doi.org/10.1123/jsr.2018-0084

Sairyo, K., Kawamura, T., Mase, Y., Hada, Y., Sakai, T., Hasebe, K., & Dezawa, A.
(2013). Jack-knife stretching promotes flexibility of tight hamstrings after 4 weeks:
A pilot study. European Journal of Orthopaedic Surgery and Traumatology, 23(6),
657-663. https://doi.org/10.1007/s00590-012-1044-6

Saputra, M. Y., Nurcahya, Y., & Kusumah, W. (2023). Pengaruh Video Suport Terhadap
Pengambilan Keputusan Wasit Futsal. Jurnal Kepelatihan Olahraga, 15(2), 99—
102. https://doi.org/10.17509/jko-upi.v15i2.64783

Shilviana, K., & Hamami, T. (2020). Pengembangan Kegiatan Kokurikuler dan
Ekstrakurikuler. Palapa, 8(1), 159-177. https://doi.org/10.36088/palapa.v8il.705

Sugiyono. (2017). Metode Penelitian Kuantitatif, Kualitatif, dan R&D. Alfabeta.

Suparwati, K. T. A., Muliarta, I. M., & Irfan, M. (2017). Senam Tai Chi Lebih Efektif
Meningkatkan Fleksibilitas dan Keseimbangan Daripada Senam Bugar Lansia Di
Kota Denpasar. Sport and Fitness Journal, 5(1), 82-93.

Syahputri, A. Z., Fallenia, F. Della, & Syafitri, R. (2023). Kerangka berfikir penelitian
kuantitatif. Tarbiyah: Jurnal llmu Pendidikan Dan Pengajaran, 2(1), 160-166.

Takeuchi, K., Akizuki, K., & Nakamura, M. (2021). The acute effects of high-intensity
jack-knife stretching on the flexibility of the hamstrings. Scientific Reports, 11(1),
1-7. https://doi.org/10.1038/s41598-021-91645-x

Thakur, D., & Motimath, B. (2014). Flexibility and Agility Among Children and
Adolescentathletes: an Observational Study. International Journal of
Physiotherapy and Research, 2(4), 653-656. http://fairfieldcountysports.com/

Wan Chik, W. F., ABU TALIP, N. K., & Siricord, C. (2019). Effect of eccentric strength
training and static stretch on hamstring flexibility among futsal players. Jurnal
Sains Sukan & Pendidikan Jasmani, 8(2), 1-7.
https://doi.org/10.37134/jsspj.vol8.2.1.2019

Weerasekara, 1. (2013). The Prevalence of Hamstring Tightness among the Male



Athletes of University of Peradeniya in 2010, Sri Lanka. International Journal of
Physical Medicine & Rehabilitation, 01(01). https://doi.org/10.4172/2329-
9096.1000108

Wiguna, A., Silakarma, D., & Sundari, R. (2014). Contract Relax Stretching Lebih
Efektif Meningkatkan Fleksibilitas Otot Hamstring Dibandingkan Dengan Passive
Stretching Pada Atlet Underdog Taekwondo Club. Vol. 000, 1-13.

Wirawan, M. (2017). Motivasi masyarakat terhadap olahraga futsal. Jurnal Kesehatan,
7(3), 619.

Wu, J., Hu, X., Zhao, L., & Xia, S. (2019). Injuries of Futsal Players and Prevention in
China. International Journal of Sports and Exercise Medicine, 5(9), 1-8.
https://doi.org/10.23937/2469-5718/1510145

Yagin, R. A., Andiana, O., & Kinanti, R. G. (2019). Pengaruh Latihan Peregangan Statis
Terhadap Fleksibilitas Pada Mahasiswa Penghobi Futsal Offering a Angkatan 2014
Jurusan llmu Keolahragaan Fakultas llmu Keolahragaan Universitas Negeri
Malang. Jurnal Sport Science, 9(1), 1. https://doi.org/10.17977/um057v9ilpl-8

Zhannisa, U. H., & Sugiyanto, F. (2015). Model Tes Fisik Pencarian Bakat Olahraga
Bulutangkis Usia Di Bawah 11 Tahun Di Diy. Jurnal Keolahragaan, 3(1), 117—
126. https://doi.org/10.21831/jk.v3i1.4974

Ilham Jaya Kusumah, 2025

PENGARUH JACK KNIFE STRETCHING DAN NORDIC HAMSTRING EXERCISE TERHADAP
FLEKSIBILITAS OTOT HAMSTRING ATLET FUTSAL

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



