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. The purpsre of this sMy was to investigate the differences of the kinetic and time parameters betwen 
a Squat Jump (S1) as a shple reaction mvemt  (e.g. a l l  tbe s M s )  and a Countemveaent Jump (W) as an 
anticipated reaction novemt (e.g. fwootball, table tennis etc). 

The study focused upon tha contribution of the mctim t h  (RT) to tbe total action time (TAT) of the 
mvemt  in b t h  types of jump. 

Ten (10) high prfonrance volleyfxll players (Age: 23 .3 t2 .6 ,  body veight: 8 6 . 2 t 6 . 4  kg, Body height: 
195t0.05 a) prformed ten (10) different ST and MT after both an acoustic and optic, predicted or unpredicted 
stimulus. Every junp was perford twice - as fast and high as possible - and the wan of the tio values was 
estimated. Tbe arms were bent behind the head. 

Mditionally, both types of jump were performed without any stimulus. 

me kinetic and time d a b  wre collected using a force platform (IISTLW 0 . 4  x 0.53) vhich n s  at qro~cd level. 
The optic stimulus was given by turning on a light, while the acoustic by a chracteristic sound. 

Wing the test both types of stimulus mere recorded as an electrical signal on an 'Jv osci:cqraph simultane3usly 
with the force c w e  (Fiq;l). 

There vere no significant differences betdeen the reaction time aafter a predicted and unpredicted stimlus 
(Tah.1). 
Siqnificant differences were found betdeen the reaction time after an optic and/or ac3ustic stimulus in j: 
(~'3.301) and in CXJ (pc0.001) (Tab.2). 
The total action time (TAT) for the OL: vas over 4 9 t  longer than the TAT for the ST. 
The contribution of the RT to TAT vas t 2 5 t  for the U and <19t for the CKJ. 
The acceleration time (AT) of the CXI was significantly shorter than the one of the 3 [p<3.05), while the 
performance of the CMJ was significantly higher than the one of the U (~-3.05). 
I t  i s  rewrhble that the differences were significant beteen the total mvement tizes with and witbut 
a stinulus (p<3.35). 

, COHCLUSIONS 

The athletic movements, which are performed after an optic and/or acoustic sti~ulus and characterised as 
siaple reaction mvements (e.g. a l l  tbe starts),  are more effective to be perforsed without countermovement. 

In a l l  tiing-dependent mvemnts which are characterized as anticipated reactions (e.q. foothl l ,  
Dasketball, tennis etc.) a countermovexnt before the acceleration phase i s  effective, because (a) ?he rest time 
(AT + i FT) of movement is shorter and (b )  the athlete's performance i s  higher. 

The expert athlete bas the ability to anticipate and perfom the countemvenent i n  tine, in order to -in 
t?e acceleration ~hase of the mvewnt simultaneously with the final stimlus. 
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T A U 1  
Ihe reaction time after predicted and unpredicted s t idus  

1 JUMP, I COUNTER MOVEMENT 
JUMP . 

I REACTION TIME (rnr) REACTlON TIME (ms) 
OPTIC ACOUSTIC OPTIC ACOUSTIC 

I I I 

TABLE 2 
Cxracteristics of a vertical jump (SJ and CIV) 
HEAN AND HOmm DrnATION - N=lO 

210:24 1 2281'36 406:Jl 914E89 1 280+27 i11Z4f9B 1 43 : 07 

$ A C O U S ~ C ~  141 t l f  1 2 2 0 t 3 2  1 4012 58 930 1100 279227  j 1044Z103 / .42 f .65 
- 9 -  
z Y 

YHTWOUT - 1 247237 1 492249  1021276 2 8 2 t 2 2  11021 1 7 6  j 42 2 06 
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( R T  l m ~ )  AT lm*) CMT (mr)  1 TMT (rns) 112 FT(ms) TAT (ins) I PERFORMANCE (rn ) 

1 : t 1 2 :  - I ssr:r. 1 2ao:ir / no:., / 37 : 0.4 
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Figure 1: Counter l lovemt Jw 
Vertical Force - Time Curve 
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Figure 2: Tine Characteristics of a SJ and CM 
After an acoustic stimulus 
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Piywe 4: Total avemt tian 

' TAB 

'HE REACTION TlUE AFTCS DqE5'C?E'3 A140 UNPFIEDICTE'3 

PREDICTED 186:1S 131 210 r 24 141 1 17 
SN-VS-US-NS- 

UNPSEO~C*EO 188 Z J T  1 2 ' 1 2 3  3?3i = ? S  ' 5 1  Z 11 

TAB 2 CHARACTERISTICS CF A VERTICAL JUMP (sJandCW~l 

MEAN AND STANOAR0 DEVIATION . Y * 10 

* 

9 



IDENllFlCATlON OF TEMPORAL AND DYNAMIC PARAMETERS 

VERTICAL ( I )  ANTEROPOSIERIOR (y) 

L i i l  - 1 5 1  , $ l ~ ~ l ~ l i l t ~ ~  \ d  - I L t  m R X  I . ~ . l k l l ! y  ) ~ . l k  1st - t o t e l  I n l , u l s e  

t l , ~  r l q h t  1-1 "f 

f l w  r$tnnInq d l r c c t  I o n  

1 % )  - t o l n l  I n p u l s ~  o n  the 

l e f t  1.1 of the 

r l l n n l m l  ~ d l r e r t t c ~ n  

r r m u m  
TI1 - ab.. tlme t o  Z A I  

T R I  - , e l .  t l w  1 0  C A I  

T A 2  - at,.. t lw t o  Z A 1  

TRZ - ~ c I .  t h e  to  th? 
T A l  - ah.. t l l a  t o  Z A j  

T I 3  - r e l .  t l r  t o  ZA3 

T A 4  - ah.. t h e  t o  Y 4  

T R 4  - r s l .  t l ~  t o  Y 4  

TAS - aha. tlme t o  1 5  

TRS - r e l .  tlma l o  Y 5  

T A 6  - ah.. t l r s  to 1 6  

T P 6  - r e l .  t t w  t o  16 

T A 7  - abn. tlme o f  braklnq 

phase 

T R 7  - r c l .  tlme o f  braklng 

ph.sc 

TAU - a b s .  tlme t o  Y e  

TRB - r c l .  tlme to 18 
S T  - support t l w  

T A X I -  abs. t l l e  of  1 x 1  

T R X l -  r e l .  t l l c  of  1x1 

T A X 2 -  ah.. tlme of 1 x 2  

T R X 2 -  r e l .  time o f  1 x 2  

m . <  f ~ r i ~ .  
1 7 5 ' -  tmpolee I , O  z a x 1 5  ._ _ __ -- 

f r,m 2nd max f o t c e  , ,, ,.3,,I < > f  11,'. \,,I.)>", t 
f e a r  t h e  I , ~ X ~ I C O I  f o l r e  mlmls  W 




