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INTRODUCTION

The purpose of this study was to investigate the differences of the kinetic and time parameters between
a Squat Jump (SJ) as a simple reaction movezent (e.g. all the starts) and a Countermovement Jump (CNJ) as an
anticipated reaction movement (e.g. football, table tennis etc).

The study focused upon the contribution of the reaction time (RT) to the total action time (TAT) of the
movement in both types of jumps.

METHCDOLOGY

Ten (10) high performance volleyball players (Age: 23.3:2.6, body weight: 86.2:6.4 Xg, Body height:
195:0.05 n) performed ten (10) different SJ and CMJ after both an acoustic and optic, predicted or unpredicted
stimlus. Every jusp was perforped twice - as fast and high as possible - and the mean of the tvo values was
estimated. The arms were bent behind the head.

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

The kinetic and time data were collected using a force platfors (KISTLER 0.4 x 0.5a) which was at ground level.
The optic stimulus was given by turning on a light, while the acoustic by a characteristic sound.

Curing the test both types of stimulus were recorded as an electrical signal on an UV oscilograph simultanesusly
with the force curve {Fig.l). :

RESULTS

There were no significant differences between the reaction tise after a predicted and unpredicted stizulus
(Tab.1).
Significant differences were found between the reaction time after an optic and/or acoustic stizulus in 57
(p<0.001) and in CWJ (p<0.001) (Tab.2).
The total action time {TAT) for the O was over 43% longer than the TAT for the SJ.
The contribution of the RT to TAT was <25t for the SJ and <19% for the CNJ.
The acceleration time {AT) of the OU vas significantly shorter than the one of the 3J {p<2.05), while the
performance of the CMJ was significantly higher than the one of the SJ ({p<0.05).
It is resarkable that the differences were significant between the total movement times with and without
a stimulus {p<0.05).

CONCLUSIONS

The athletic movements, which are performed after an optic and/or acoustic stimulus and characterised as
sisple reaction movements (e.g. all the starts), are more effective to be performed without countermovement.

In all timing-dependent movements which are characterized as anticipated reactions {e.g. foottall,
basketball, tennis etc.) a countermovezent before the acceleration phase is effective, because (a) the rest time
(AT + | FT) of movement is shorter and (b) the athlete's performance is higher.

* The expert athlete has the ability to anticipate and perforn the countermovement in tize, in order to cegin
the acceleration phase of the movement simultanecusly with the final stimilus.
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TABLE 1

The reaction time after predicted and unpredicted stimulus

SQUART JUMP.

{ COUNTER MOVEMENT

t
| JUMP
| REACTION TIME (ms) REACTION TIME (ms)
' OPTIC ACOUSTIC OPTIC ACOUSTIC
! !
! PREDICTEDI 186 £15 ! 131+ 1 210 £24 | 181217
— SN —— NS ‘ NS ———— N§ —
| 137x20 | 207 £25 | 151+ 3
|

{UNPREOICTED: 188 t41 ;

TABLE 2

(P> .05)

Characteristics of a vertical jump {SJ and CWJ)
MEAN AND STANDARD DEVIATION - N=10

[ [Ht(ms) AT (ms) iCMT(ms) iTMT {ms) ‘ 1/2 FY{ms): TAT (ms) | PERFORMANCE (m )
r% P ’ves 215 | 02234 | 561z | 280217 | 750242 37 04
é acousne] 131 2 11 | m1zaa | — | ssazss | 262312 | 675232 372 .04
] é w;;n:ur{ [ a1z | — | ssazss | 270z1s | seaxss 38z .05 ,
§ oo 210224 [ 220236 | 406241 | 914289 | 280227 l1120298 | a3z 07
§ § jrcousnc| 141217 | 220232 | aor2se | ss0=100 273227 |10432103 42 .65 |
g § wroutl | 247:97 | 492149 D 1021276 282222 11021276 422 .06 :
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VERTICAL FORCE - TIME CURVE
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Figure 1: Counter Movement Jump
Vertical Force - Time Curve
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Figure 2: Tize Characteristics of a J and CWJ
After an acoustic stimulus
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Fiqure 4: Total movement time
Tag. ¢
THE REACTION TIME AFTER eRSDICTED AND UNPREDICTED
, COUNTEA MOVEMENT
SQUART JUMP hd e
REACTICN TIME img REACTION TIME ims)
Tgs e ACOUSTI Seg 3COUSTIC
PREDICTED 185 21§ 131211 210 =248 141 # 17
SN S S NS —
UNPREDICTED 188 =4t 13720 M7 225 15t e N
P> .05
TAB.2  CHARACTERISTICS CF A VERTICAL JUMP (SJandCliu)
MEAN AND STANDARO DEVIATION - N =210
cRYms ATimsi  CMYT . msi -TUT onay V2 FTims: TAT (msy - PERFORMANCE i
. " L e reszs 302234 o 384235 26T 189232 37t ua
; 4S0uane. 3tz N Wz ne- 5354: 38 262213 Cﬂ:]} 3T ud
H
§oweost T aaipa v - gearis qnms Seasss a8 : 35
* % ! :::C 210223 2938 e 4 nisde 02T 1123298 a :A 37
53 acdudne. 131 :v? 220232 01234 3302100 IM9IIT agedd 42 = .68
TIwmaut L e g an:ti age2 anE 2t
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IDENTIFICATION OF TEMPORAL

AND DYNAMIC PARAMETERS

VERTICAL (2} ANTEROPOSTERIOR (y} MEDIOLATERAL (x) TERMORAL (T}
ZA1 - st abcolute Y4 - 1st max braking peak 1%t totatl impulse on TA) - abs. time to IAl
mas . forcn the right (-1 of TR1 - rel. time to EAl
the running dircetton TA2 - aba. time to ZA2
IRV - bat retatiue FYS - min hroakiag peak 182 - total fmpulse on the TR2 - rel, time to A2
ma Fotee left (+} of the TAY ~ abs. time to ZAJ
running directton TRY - rel. time to ZAY
2h2 - absclute min YL - 2wl max braking peak IX - algebraic impulse TA4 - abs. time to Y4
force (Xt » 1x2) TR - rel. time to Y4
TR2 - relatiee min YR max prope!ding peak TAS - abe. time to YS
toaen TRS - rel. time to ¥5
2AY - 2at absolute I¥1- hraking tmpalse TA6 - abs. time to V€
mav foree 1¥2- propeliing fmpul se TR6 - rel. time to Y6
2H#Y - 20 relative 1Y - abgebrate fmpulae TA7 - aba, time of braking
max Forer (ryl o 1Y2} phase
1214~ imed se on 7 TR? - rel. time of braking
s for phase
Voeab ina TAS - abs. time to Y8
A at ton TR8 - rel. time to Y8
1224~ dmpulsce on 2 ST ~ support time
ads for TAX1- abs. time of IX}
propetling TRX1- rel. time of IX1
Aditration TAX2- abs. time of TX2
123%- rtatal impulse TRX2- rel. time of 1X2
on %oaxts
124*- tmpulise on 2
axts to 2nd
mre foree
TZ5*%~ tmpulse on 2 axis

from 2nd max force »
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