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Unbalanced Dumbbell Walking Lunge, Dumbbell 1 

Arm Row, Dumbbell Bench

9

9

 م
مواضع 

 التحليل
 وحدة القياس الرمز المتغيرات البيوميكانيكية

1 

ع 
ض

و
م

ء 
لارتقا

ا
 

(
سلم القفز

)
 

 ° °Sb in القفزلحظة لمس سلم ( مع الاتجاه الافقي)زاوية جسم اللاعب 

 Sb P in Kg.m/sec كمية الحركة الخطية لمركز ثقل جسم اللاعب لحظة لمس سلم القفز  2

 Sb T sce زمن اتصال اللاعب بسلم القفز 3

 Sb P out Kg.m/sec كمية الحركة الخطية لمركز ثقل جسم اللاعب لحظة ترك سلم القفز  4

 ° °Sb out لحظة ترك سلم القفز( الافقيمع الاتجاه )زاوية جسم اللاعب  5

 ff T sce زمن الطيران الأول 6

7 

ع 
ض

و
م

ع 
الدف

 

(
ولة القفز

طا
) 

 ° °Vt in لحظة لمس طاولة القفز( مع الاتجاه الافقي)زاوية جسم اللاعب 

8 
 زاوية كتف اللاعب لحظة لمس طاولة القفز

Vt 
Shoulde

r in° 
° 

 Vt trunk طاولة القفززاوية جذع اللاعب لحظة لمس  9
in° 

° 

كمية الحركة الخطية لمركز ثقل جسم اللاعب لحظة لمس طاولة  11

 القفز
Vt P in Kg.m/sec 

 Vt T sce زمن اتصال اللاعب بطاولة القفز 11

كمية الحركة الخطية لمركز ثقل جسم اللاعب لحظة ترك طاولة  12

 القفز
Vt P out Kg.m/sec 

 ° °Vt out لحظة ترك طاولة القفز( مع الاتجاه الافقي)اللاعب زاوية جسم  13

14 

ط
و
هب

ال
 sf T sce زمن الطيران الثاني 

 sm T sce الزمن المستغرق لوصول اللاعب الي وضع الثبات والاستقرار 15
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99

2

2

6

2 

 المتغيرات
وحدة 

 القياس
Mean Median SD TORSION MODULUS 

 1.56 2.86 129.00 130.25 شهر السن

 0.85- 1.65 139.00 138.50 سم الطول

 0.12- 4.55 36.00 35.50 كجم الوزن

 0.87- 0.41 7.25 7.12 درجة درجة الأداء المهارى 

6  1.56-0.12 

0

0

 

N

0

ff T Sb out° Sb P out Sb T Sb P in Sb in° 
N 

Spring 
board 

variables 
sd mean sd mean sd mean sd mean sd mean sd mean 

0.05 0.36 3.07 85.67 6.05 138.03 0.01 0.14 4.16 144.87 3.37 65.40 6 Player 1 

0.02 0.27 2012 81.79 5034 185.67 1011 0.12 4027 146017 1.35 72073 6 Player 2 

0.02 0.34 2.19 85.74 7.99 157.30 0.01 0.12 5.31 165.28 1.89 73.20 6 Player 3 

0.02 0.23 1.73 88.07 2.79 180.42 0.00 0.13 5.04 138.71 4.09 110.15 6 Player 4 

1011 1021 2.75 89.26 6.19 184.29 0.00 0.12 9.20 188.73 3056 114.80 6 Player 5 

1011 1024 2051 92059 3042 117014 1011 1012 4041 134058 1067 115085 6 Player 6 
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24.21994.249.042.11

902.42922.20(Kg.m/sec)2.921.61

1.961.92 (sec)

1.111.19

992.12924.22 (Kg.m/sec)

6.212.11

29.2116.41

9.200.12

1.691.02 (sec)1.111.14

2

N

2

92.9242.211.240.92

01.62912.69

1.206.12

962.29922.91

Vt out° 
(°) 

Vt P out 
(Kg.m/sec) 

Vt T 
(sec) 

Vt P in 
(Kg.m/sec) 

Vt trunk 
in° 

(°) 

Vt Shoulder 
in° 
(°) 

Vt in° 
(°) 

N 

vaulting 
table  

variables 
sd mean sd mean sd mean sd mean sd mean sd mean sd mean  

1.94 54.45 3.66 162.60 0.01 0.35 3.75 150.63 1.17 128.61 2.37 97.93 2.11 42.07 7 Player 1 

3.50 63.56 2.60 82.38 0.02 0.30 5.22 94.85 1.35 135.21 1.75 86.82 2047 55091 7 Player 2 

4.68 35.53 6.79 107.01 0.06 0.44 5.03 134.35 0.64 136.97 1.72 64.65 4.69 56.70 7 Player 3 

1.52 46.50 3.73 129.40 0.05 0.43 1.92 118.57 1.14 130.12 0.73 39.27 0.85 27.55 7 Player 4 

1.54 44.61 4.80 109.00 0.01 0.42 2.73 110.61 1.39 144.10 2.96 64.03 2.73 32.38 7 Player 5 

1091 28055 4047 112068 0.01 0.58 3095 81021 1.44 134.47 1099 117021 3018 14014 7 Player 6 
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1.229.22

29.61941.20(Kg.m/sec)

1.011.42 (sec)

1.191.12

26.02926.22 

(Kg.m/sec)6.212.21

62.44

20.429.462.22

4

 

N

4

1.061.44 (sec)

1.191.62

9.129.41 (sec) 

1.101.01

Handspring

6

sm T (sec)                                                    sf T (sec) 
N 

landing 
variables sd mean sd mean 

0.03 1.04 0.26 0.46 2 Player 1 

0.39 1.41 0.06 0.55 2 Player 2 

1024 1058 1011 1039 2 Player 3 

0.37 1.23 0.02 0.43 2 Player 4 

0.15 1.24 0.01 0.41 2 Player 5 

0.33 1.59 0.01 0.32 2 Player 6 
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92261616126161

22

2

2

2

2

6 
القدرات 

 الاختبارات البدنية نية دالب
وحدة 

 القياس

معامل  التطبيق الثاني التطبيق الاول

 2ع  2س 1ع 1س الثبات

القدرة 

 العضلية

 10811 10142 30612 10144 30613 متر رمي الكرة من الجلوس

 10948 10795 930333 20449 930111 سم الوثب العريض من الثبات

 10856 10449 80183 10344 70917 درجة (ث11)الوثبة الرباعية  الرشاقة

 التوازن
 10915 30511 840511 30253 830511 درجة باس المعدل

 1.943 10339 30117 10344 20917 متر التقدم للأماموقوف على اليدين 

2

Spearman Correlation1 2911 122

2 

966 
 البيـانـات            

 الإحصائية

 الاختبارات 

 البدنية

 مجموع الرتب متوسط الرتب

قيمة ى 

 المحسوبة
مستوى 

 أقل تميز المميزة أقل تميز المميزة الدلالة 

 10131 4051 4025 8075 25051 52051 من الجلوس رمي الكرة

 10116 3011 4011 9011 24011 54011 الوثب العريض من الثبات

 10138 5011 4033 8067 26011 52011 (ث11)الوثبة الرباعية 

 10112 3011 4011 9011 24011 52011 باس المعدل

 10117 2011 3083 9017 23011 55011 وقوف على اليدين التقدم للأمام
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64222

2261619916161

09161612916161

4916161

91916161 

SPSSV24

8

Wilcoxon Test 

 Handspring 

9=6 
 البيـانـات الإحصائية

 الاختبارات البدنية

قيمة  مجموع الرتب متوسط الرتب

(Z) 
مستوى 

 - + - + الدلالة

القدرة 

 العضلية

 10124 2026- 21 1 3051 1 رمي الكرة من الجلوس

 10126 2023- 21 1 3011 1 الثباتالوثب العريض من 

 10128 2021- 15 1 4011 1 (ث11)الوثبة الرباعية  الرشاقة

 التوازن

 10138 2017- 15 1 3051 1 باس المعدل

وقوف على اليدين التقدم 

 للأمام
1 3051 1 21 -2014 10141 

 Handspring 1 3051 1 21 -2021 10127درجة أداء مهارة 

2z

 

-2.20-2.261.162

1.1291.14
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 619161926112

61196111

 

2z

Handspring6.611.162

1.14

Handspring

6191

  61916191

6192

1

Wilcoxon Test

Asymp. 
Sig. (2-
tailed) 

Z 
Wilcoxon 

W 

Sum of Ranks Mean Rank 

N variables 
After Before After Before 

9750. -0.032 3320111 332011 334011 18044 18056 18 Sb in° 

Spring 
board 

3430. -0.949 3130111 363011 313011 21017 16083 18 Sb P in 

10114 20471- 
2550111

  
411011 255011 22083 14017 18 

Sb T 

8990. -0.127 
3290111

  
329011 337011 18028 18072 18 

Sb P out 
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N

1Z

2.210

1.1061.1111.124

1.14

Sb T

8740. -0.158 
3280111

  
338011 328011 18078 18022 18 

Sb out° 

8490. -0.190 
3270111

  
339011 327011 18083 18017 18 

ff T 

7280. -0.348 
3220111

  
344011 322011 19011 17089 18 

Vt in° 

vaulting 
table 

1330. 10513- 
2850511

  
381051 285051 21014 15086 18 

Vt 
Shoulder 

in° 

1110. 50126- 
1710111

  
495011 171011 27051 9051 18 

Vt  trunk 
in° 

5480. -0.601 
3140111

  
352011 314011 19056 17044 18 

Vt P in 

1110. 20547- 
2520511

  
252051 413051 14013 22097 18 

Vt T 

5370. -0.617 
3130511

  
352051 313051 19058 17042 18 

Vt P out 

1160. 20769- 
2450511

  
421051 245051 23036 13064 18 

Vt out° 

1110. 30829- 
2120111

  
454011 212011 25022 11078 18 

sf T 

Landing 
1110. 40493- 

1910111
  

191011 475011 11061 26039 18 
sm T 



 

 كلية التربية الرياضية للبنين بالهرم جامعة حلوانالمجلة العلمية ل
Web : jsbsh.journals.ekb.eg       E-mail :  sjournalpess@gmail.com 

 

 

911 

 

Vt Shoulder in° 

in°Vt trunk 

Vt T 

Vt out°

sf T 

sm T

Sb T
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et.6192Emma Hall, et.6192
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9 

Handspring

 

6 

0 

Sb T 

2 

 

4 Vt Shoulder in° 

2 in°Vt trunk 

2 Vt T 
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2 Vt out° 

1 

91 sf T 

99 sm T
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6 
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4 

 

9 6112

. 

0422 - 92.  

http://search.mandumah.com.sdl.idm.oclc.org/Record/335783 

6 911182

158

0 . 6191

. , 62(116) , 137-169.
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6192

. 

229610 - 223.  

http://search.mandumah.com.sdl.idm.oclc.org/Record/871278 

4 6112

941960 

2 

91129

921922 

2 9114

2211 

2 6112

4442 

1 6191

991. 

9626 

Http://search.mandumah.com.sdl.idm.oclc.org/Record/1131450 

91 6192

991. 

010642 - 272.  

http://search.mandumah.com.sdl.idm.oclc.org/Record/1117159 

99 6192

. 

6649 - 24.  

http://search.mandumah.com.sdl.idm.oclc.org/Record/1087552 

96 . (2009). 
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90 6110

9911961

92   6191
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94 9111

92111 

92 6114

962221

92 9112

4122

92 921999

91 6119
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0929 - 165.  

http://search.mandumah.com.sdl.idm.oclc.org/Record/156499 

61 

. (2000). 

i http://search.mandumah.com.sdl.idm.oclc.org/Record/1024002 

69 6192

. 

299212 - 81 

http://search.mandumah.com.sdl.idm.oclc.org/Record/917283 

66 6192

http://search.mandumah.com.sdl.idm.oclc.org/Record/917283
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  61926191 

64  6191
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, 49(1) , 302-319. 

62 6192

." 

449196221 
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62 6192

     -    

 55 ,  101 

62 6111

. 

9099 - 

330.   
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01 6191
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09001 - 46. 



 

 كلية التربية الرياضية للبنين بالهرم جامعة حلوانالمجلة العلمية ل
Web : jsbsh.journals.ekb.eg       E-mail :  sjournalpess@gmail.com 

 

 

911 

 

http://search.mandumah.com.sdl.idm.oclc.org/Record/1116942

31- Andrzej, K., Kazimierz K., Bartłomiej N., Jan., Piotr., Grzegorz B., 

Mirosława S. (2016), Maximal Power of the Lower Limbs of 

Youth Gymnasts and Biomechanical Indicators of the Forward 

Handspring Vault Versus the Sports Result, Journal of Human 

Kinetics volume 53/2016, 33-40 DOI: 10.1515/hukin-2016-0008 

33, Section I – Kinesiology. 

32- Dallas, G., Theodorou, A. S. (2020). The influence of a hurdle 

target point on the kinematics of the handspring vault approach run 

during training. Sports biomechanics, 19(4), 467-482. 

33- Dallas, G., Theodorou, A. S. (2020). The influence of a hurdle 

target point on the kinematics of the handspring vault approach run 

during training. Sports biomechanics, 19(4), 467-482. 

34- Fernandes, S. M. B., Carrara, P., Serrão, J. C., Amadio, A. C., 

Mochizuki, L. (2016). Kinematic variables of table vault on artistic 

gymnastics. Revista Brasileira de Educação Física e Esporte, 30(1), 

 .97-107

35- Haigis, T., Schlegel, K. (2020). THE REGULATORY 

INFLUENCE OF THE VISUAL SYSTEM: AN EXPLORATORY 

STUDY IN GYMNASTICS VAULTING. Science of Gymnastics 

Journal, 12(1). 

36- Hall E, Bishop DC, Gee TI (2016), Effect of Plyometric Training 

on Handspring Vault Performance and Functional Power in Youth 

Female Gymnasts. PLoS ONE 11(2): e0148790. Doi: 10.1371/ 

journal. pone.0148790, Conrad P. Earnest, Texas A&M University, 

UNITED STATES. 

37- Heinen T., Jeraj D., Thoeren M.1, Vinken P.M. (2011), TARGET-

DIRECTED RUNNING IN GYMNASTICS: THE ROLE OF THE 

SPRINGBOARD POSITION AS AN INFORMATIONAL 

SOURCE TO REGULATE HANDSPRINGS ON VAULT. 

Biology of Sport. Vol. 28 No4, 2011. 

38- Heinen, T., Jeraj, D., Thoeren, M., Vinken, P. M. (2011). 

TARGET-DIRECTED RUNNING IN GYMNASTICS: THE 

ROLE OF THE SPRINGBOARD POSITION AS AN 

INFORMATIONAL SOURCE TO REGULATE HANDSPRINGS 

ON VAULT. Biology of Sport, 28(4). 

39- International Gymnastics Federation (FIG). (2017).Code of Points. 

Men’s Artistic Gymnastics 2017–2020, 155-22222p. Retrieved 

from http://www.fig-

http://search.mandumah.com.sdl.idm.oclc.org/Record/1116942
http://www.fig-gymnastics.com/publicdir/rules/files/mag/CoP_MAG_2017-2020_ICI-e.pdf


 

 كلية التربية الرياضية للبنين بالهرم جامعة حلوانالمجلة العلمية ل
Web : jsbsh.journals.ekb.eg       E-mail :  sjournalpess@gmail.com 

 

 

911 

gymnastics.com/publicdir/rules/files/mag/CoP_MAG_2017-

2020_ICI-e.pdf 

40- Intisar Hamid, Zina Arkan Hameed. (2018). Unbalanced Strength 

Exercises Using Designed Tools and Their Effects on Some 

Biomechanical Variables in Young 110m Hurdles. Journal of 

physical education, 30(3). 

41- King, M. A., Yeadon, M. R. (2005). Factors influencing 

performance in the Hecht vault and implications for 

modelling. Journal of Biomechanics, 38(1), 145-151. 

42- Penitente, G., Sands, W. A., McNeal, J. R. (2011). Vertical impact 

force and loading rate on the gymnastics table vault. In ISBS-

Conference Proceedings Archive. 

43- Peter M. McGinnis. (2013) Biomechanics of Sport and 

Exercise Third Edition, ISBN: 0-7360-7966-1 (ISBN13: 978-0-

7360-7966-2); 2013 by Human Kinetics, Champaign, IL 61825-

5076, USA. 

44- Sarah M., Paulo C., Julio C., Alberto C., Luis M. (2016) Kinematic 

variables of table vault on artistic gymnastics. School of Physical 

Education and Sports – USP. Sao Paulo, Brazil. 

45- Shahrour, N. (2017). Kinematic analysis of the moment-and-flight 

pair of propeller, touch, and flight of a jumping horse apparatus in 

gymnastics for groundbreaking jumping skill. DRASSA Journal of 

Development and Research for Sport Science Activities, 3(2), 46-

 .72

46- Susan J. Hall. (1999), BASIC BIOMECHANICS, SIXTH 

EDITION, Published by McGraw-Hill, a business unit of The 

McGraw-Hill Companies, Inc., 1221 Avenue of the Americas, New 

York. 

 



 

 كلية التربية الرياضية للبنين بالهرم جامعة حلوانالمجلة العلمية ل
Web : jsbsh.journals.ekb.eg       E-mail :  sjournalpess@gmail.com 

 

 

914 

 

Handspring99

2

Handspring99

 

99 



 

 كلية التربية الرياضية للبنين بالهرم جامعة حلوانالمجلة العلمية ل
Web : jsbsh.journals.ekb.eg       E-mail :  sjournalpess@gmail.com 

 

 

915 

Abstract 

The Effectiveness of Unbalanced Force Training in Terms of Some 

Biomechanical Variables in The Positions of Rise, Push and Fall on 

The Vaulting Horse Device for Junior Gymnasts 

Dr. Mohamed Hassan Elbeshlawi 

Dr. Khaled Abuwarda 

The research aims to identify the effect of unbalanced exercises 

in terms of some biomechanical variables in the positions of rise, push 

and fall on the degree of skill performance on the jumping table for 

gymnastics juniors under (11) years old and some special abilities. The 

basic experiment sample included (6) players. One of the most important 

results was that the unbalanced force training - under study - had a 

positive impact on improving the performance of the Handspring skill on 

the vaulting table device for gymnasts under 11 years old, in terms of 

some biomechanical variables. The results showed that there were 

statistically significant differences in the values of some biomechanical 

variables related to the jumping ladder (the rise position). Which were at 

the time of the players contact with the jumping ladder. In addition, some 

of the biomechanical variables related to the jumping table (the push 

position) were in the player’s shoulder angle now of touching the 

Vaulting Horse. In addition, the player’s torso angle the moment of 

touching the Vaulting Horse, the time the players contact the Vaulting 

Horse. The player's body angle (with the horizontal direction) the moment 

they leave the Vaulting Horse. and some biomechanical variables related 

to landing were in the second flight time, and the time taken for the 

players to reach the stability and stability position, as they affected - i.e. 

Those exercises - effectively in developing some special physical abilities 

(muscular ability, agility and balance) - are under study - for junior 

gymnasts under (11) years old 

 

 

 

 


