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A sports biomechanical analysis of the single jumping and  
successive jumping ability of aerobic gymnasts 

WU Sheng-kou JI Zhong-qiu 
School of Physical Education and Sports Beijing Normal University Beijing 100875 China)

Abstract: By using the QUALYSIS and KISLER systems, the authors carried out a sports biomechanical analysis on the 

single body bent and leg split jumping and successive two times body bent and leg split jumping moves made by 26 class 

one aerobic gymnasts, and revealed the following findings: the male gymnasts could complete successive body bent and 

leg split jumping well, however, the second jumping in successive jumping was significantly different from single body 

bent and leg split jumping in terms of such indexes as flying time, flying height, hip joint angle during flying and vertical 

takeoff momentum, not as good as what were performed in single body bent and leg split jumping; the female gymnasts 

had a relatively poor performance in completing successive body bent and leg split jumping, except the takeoff buffer time, 

which showed no significant difference, all the other indexes showed a significant difference between the second jumping 

in successive jumping and single body bent and leg split jumping. Therefore, the authors suggested that female gymnasts 

avoid the combination of two group C difficulty moves whenever possible. In addition, the male and female gymnasts 

showed very significant differences in the 3 jumps in terms of flying time, flying height, hip joint angle, vertical takeoff 

momentum, the jumping effect of the male gymnasts was significantly better than the female gymnasts’, yet there were no 

significant differences in terms of buffer time, stretching time, takeoff time, and knee joint angle during flying. 
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x

n/
/m 

/s /s /s /s
/ ° / °

0.58±0.05 0.69±0.02 0.18±0.03 0.18±0.03 0.35±0.06 62.98±8.74 167.50±3.73 

1 0.56±0.054) 0.63±0.03 0.20±0.04 0.17±0.03 0.37±0.01 73.89±9.793) 168.66±2.30  11 

2 0.48±0.034)6) 0.62±0.023) 0.17±0.04 0.18±0.04 0.35±0.08 71.98±9.523) 167.79±2.10 

0.37±0.082) 0.54±0.042) 0.16±0.05 0.15±0.04 0.32±0.07 95.92±9.552) 165.45±5.81 

1 0.35±0.082) 0.52±0.052) 0.17±0.04 0.16±0.03 0.32±0.06 98.21±9.102) 166.04±4.25  15 

2 0.31±0.063)2) 0.51±0.053)1) 0.17±0.04 0.22±0.054)6) 0.38±0.01 101.85±10.513)2) 166.39±6.16 
          
1) P 0.05 2) P 0.01 3) P 0.05 4) P 0.01 5) 1
P 0.05 6) 1 P 0.01 
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(1)a-b 1 b-c
1 c-d 2 d-e 2

)

F

x s
n/ 1 2
11 
15

317±23
214±301)

305±17
218±461)

388±342)3)

277±502)3)1)

1) P<0.01 2) P<0.01 3)
1 P<0.01 
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