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The analysis of athletic gymnastic back hand spring of different levels

2009/02 Graduate student: Hsu Jin-Shu
Advisor: Huang Chen-Fu

Abstract
Purpose of this research: Compare the kinematics and kinetics parameter of
back hand spring of gymnasts (skilled) and cheerleaders (non-skilled). The
results can be used for coaching and learning of correct movement.

Method: Experiment participants for this study were 8 gymnasts and 8
cheerleaders, a JVC 9800 digital camera (60 Hz) was used to record the
two-dimensional movement. The video were digitized by KWON 3D Motion
Analysis system. A Kistler force plate (600 Hz) and KWON GRF software was
used to collect ground reaction force (GRF) before take-off.

Result: The maximum vertical GRF before take-off of gymnasts and
cheerleaders are about 2.3 body weight (BW) and 2.19 BW, the maximum
horizontal GRF before take-off are about 0.67 BW and 0.53 BW; The
Gymnasts have greater jump height, first air time, take-off center of mass (CM)
velocity, horizontal CM velocity at hand push off, hip angle at take-off than the
cheerleaders.

Conclusion: The arms swing should acceleration at concentric phase before
take-off to match up with hip - knee joint push-off to obtain a greater height for
perform the movement. The extensions of hip and push-off leg before take-off
are important factors. The faster hip flexion during hands support phase can
enhance push-off and landing.

Keyword: gymnastics ~ back hand spring ~ kinematics ~ kinetics
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FHEE + (N=8)  wepfjiE £ (N=8) t P
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*p<.05 **p<.01
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P REEE S e o kT DR F AR E S Ay

ppEs By £k TR RMEFESF R fRES o

F 4-1-4 Avpt 2 g ook T 8 R H = m/s
BHEE & (N=8)  szezfjiE + (N=8) t p
A kT R 1.756 + 0.323 1.221 £ 0.471 2.648 .019*
AprE o LB R 0.875 + 0.233 0.385 + 0.254 4.016 .001**
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# 4-1-5 6L fpd CERMBIRIF A - BB & LR H i+ ! deg
i E £ (N=8)  wenfjiE £ (N=8) t p
SRiF & R 60.31 + 21.63 65.78 + 22.83 -.492 630
EMaER 3.73+25.75 32.06 + 23.61 -2.209  .046*
U 88.33 + 21.39 90.64 + 18.87 -.228 .823
R AR R 102.23 + 9.50 93.84 +15.05 1.333 204
B & AR 101.20 £ 6.72 99.79 £ 6.67 419 682

*p<.05 **p<.01

% 4-1-6 5 {8 S fmAnprRIRis 2 LM AR - 05 RS ERE

PR Y o WIEE S LACH PR & Y e g S ks o

# 4-1-6 (o EfmAcprpRiRiE ~ A MR CBRM S LR H =~ :deg
WHEE 5 (N=8)  ehepffE £ (N=8) p
IRiF & R 168.38 + 8.50 175.56 £ 7.77 -1.765 .099
A EER 162.89 £ 7.93 165.24 £ 4.30 -.735 474
M &R 215.90 £ 46.24 217.71 £ 8.48 -.326 749
R E AR 135.48 £ 13.24 126.15 +5.38 2.870 .012*
BRR e kR 142.09 + 6.30 140.52 £ 2.75 .647 528

*p<.05 **p<.01
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F 4-1-7 (2 L Py pFsgiz ~ A % BB S LR H > @ deg
B4E £ (N=8)  wzefjiE + (N=8) t p
iRiT & B 266.78 £ 6.62 251.81+7.78 4.238 .001**
RS &R 174.81 £+ 7.22 186.23 + 3.25 -4.080 .001**
M e LR 243.82 £ 6.57 247.28 £ 11.62 -.733 476
BB E AR 138.00 £ 9.64 110.67 £ 17.86 3.808 .002**
B e iR 146.93 + 7.10 147.56 +5.44 -.198 .846

*p<.05 **p<.01
30418 L (s Lt g pIRIRE MG AR - R IEM S LR
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%0418 13 AL B PEIRIE K AL R M AR ¥ i+ : deg
FE4EE £ (N=8)  wefjiE £ (N=8) t p
SRiE & B 313.63 +5.81 294.84+67.98 779  .449
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Y 137.29 + 12.05 107.02+32.54 2467 .027*
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*p<.05 **p<.01
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R £ (N=8)  weepffiE £ (N=8) t p
SRIT & R 359.23 +5.84 343.00 + 11.54 3.549 .003**
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MEELFRADAMSEER BB E &R 30 E £ o

44110 (£ F B MEA AL M & LR ¥ = : degls
W E £ (N=8)  seeffif £ (N=8)  t p
AM& L3R 64451 +208.03  543.68+29504  .790  .443
HOM & R 228.80+75.86  208.08+126.13  .398  .696
TR 87706501  -114.94+59.21  .876  .396
EUEE Y -5.11 + 32.81 10946048 239 814
*p<.05 **p<.01

24111 5L S LR R - RS LE R

PO B F o MARE AP D BB & a0l R 3R e AR £ & o

F 4-1-11 (s T fpAcprpr A B CBAM S AR R ¥ i+ @ degls
B E £ (N=8)  werpfjiE £ (N=8) t p
A& &ER 333.83 + 86.11 366.14 + 127.67  -594 562
BM & & @ B 767.12 + 47.42 672.03+61.30  3.470 .004**
B R 456.45 + 106.41 363.97 £59.29  2.147  .050*
BLRE & &3 R 466.32 + 103.86 379.85+90.83 1773  .098

*p<.05 **p<.01
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% 4-1-12 i i@iﬁﬁ%%ﬁ\%ﬁ‘% SERRE SR R R H i+t degls
WARE £ (N=8)  eoferfif £ (N=8) p
R BT -195.62 + 121.18 -208.08 + 72.54 .249 .807
WMELER -214.24 + 87.95 -153.75 + 92.86 -1.338  .202
RE A AR 193.26 + 82.94 -42.78 + 138.34 4139 .001**
BLRE & 4 iE R -76.73 £ 75.03 -53.32 + 85.34 -.583 .569

*p<.05 **p<.01
24113 S S iR pr A NS AR - FHAEM S L ER
R BGT A F o e FRE £ PR~ M RPN SR A E L E

BUrA T FR o @ WALM S AR R [ e Bl HIRE L o

% 4-1-13 1 2L i A% M E L3R H i+ ! degls
W E S (N=8)  weefnfiiE + (N=8) t P
RO kiR -17.92 + 98.75 -58.68 + 106.55 794 441
L -383.11 + 110.67 -19459 + 133.47 -3.075 .008**
U Y 67.64 + 37.41 57.96 £ 95.72 .266 794
BRRE & 4 i R -39.68 £ 62.96 28.98 + 77.78 -1.945  .072

*p<.05 **p<.01
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24114 LB EHrER AN S LR AT AV E -

PEFR LB TRAGE  REEMEEERIDE FERE

34114 5 Sy E B A RSB SRS £ R ¥ = : degfs
WARE £ (N=8)  eoferfif £ (N=8) p
RO Akt B -177.99 + 105.10 -194.41 + 87.87 339 .740
WMELER -122.68 + 112.64 -132.70 £ 70.14 214 .834
B e kiR -385.32 + 186.16 -471.06 £112.76  1.114 .284
BRRE & & 3E R -306.67 £ 173.02 -337.81 £ 141.22 394 .699

*p<.05 **p<.01
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% 4-2-1 15 fpdeprri b A 8 kT4 ¥ i+ : body weight
RHE £ (N=8) s £ (N=8) t p
htdid 2.30 +0.31 2.19 +0.14 924 371
BotokT4 0.67 +0.12 0.53+0.18 1.875  .082
*p<.05 **p<.01
# 422 s ARk L KT A4 AR Hir:s
R E £ (N=8)  weeprfif £ (N=8) t p
BoAd 4 EASER 1.16 +0.21 1.02+0.31 1.065  .304
Box kT4 RFAPER 1.20 +0.17 1.06 + 0.34 1.092 293
*p<.05 **p<.01
F 4-2-3 {5 T fde it R 2 T A G R H = :N*s
RHE £ (N=8) s £ (N=8) t p
Cal N 933.18 + 122.82 973.72+168.07  -551  .590
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*p<.05 **p<.0l> kKT gL f R E S %
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