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INTRODUCTION
In the process of learning and perfecting a sport technique, coaches are

lookingfor new ways whichenable usto increasethedifficulty of thetask.
They create new training exercises to improve movement performance.
Themain elementsaffecting the performancedf movement in team handball
are theopponent and increasing fatigue.

Thequality of thejump-shotin team handball isinfluenced by a number
o differentfactors, such asthelevel of movement abilitiesof theindividua,
therea situation during the match, physical conditions,etc. Somespecific
methodsare used in training to improvethequality of the shooting, One of
them isthe" passivedefender” which is simulated by a net over which the
player's shot isexecuted. The main aim of thisresearch was to investigate
theinfluenceof thefatigueon thequality of thejump-shot performedunder
the conditions with and without "* passivedefender.”

MATERIALAND METHODS
One of the first league team handball players was the subject of this

research. The personal data of the player were: age- 18 years, height - 184
cm, body mass- 75 kg, experiencein the sport - 5 years. Additionally, the
following measurements were performed: VO max. - 71.38 ml kg min '
and 15 s Wingate test: relativemaximal power - 10.38 W/kg, power decrease
index = 5%, timeof maximal power =5.59 s, relativetotal work -
136 kl/kg. The athlete had to run the course until refusing to continue on;
the 30 mrunning-pathincluded specifictechnica elements: catch, dribbling,
feint and throw. The main element of the running-path was the jump shot.
The am was to shoot to the upper |eft corner of the goal. The throw was
performedalternately in two situations: (1) without the™ passive defender,”
and (2) with a™" passivedefender™ (net at the height of 2.5 m at adistanceof
7.5 mfrom thegoal).

After3:43 min. o thetest the player refused to continuethetask due to
fatigue. During the test the player performed 22 throws (11 with and 11
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without " passive defender™). All the throws were recorded using two
videocamerasat an angle of 90 deg. and at a distance of 25 m from the
throw point. The VIDANA system (sampling frequency of 50Hz) wasused
for 3D kinematic analysis. Theevaluation of throw performance wasdone
on the basis of 11 kinematic parameters (Fig. 1). These parameters were:
maximal height of the center of mass (HCMmax), height of CM at the
moment of ball release (HCMS), the decreasing index - the difference
between maximal height of theCM and the height at which CM was at the
moment of ball release (DI), the height of the ball whileleaving the hand
(HBS), horizontal trandlation of CM during the throw (XCM-N), the
distancefrom the take-off to the movement of ball release (XS), horizontal
velocity (VXB), final velocity of the throw (VAB), and angle between
velocity vectors(AV) (Fig. 1). Timeparameterswere: timeof take-off (TTO)
and timedf throwing phase(TTP). Acquired datawasanalyzed statistically
using multipleanalysisdf variance (STATGRAPHICS).
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Figure 1. Analyzed parametersof the jump shot

RESULTS
We expected the existenceof three relationshipsamong the chosen
parameters.

a) Increasingfatigue and the' passive defender' influence the analyzed
variables. Thefirsttypeof changeaffectstheHCMmax (Fig. 2), TTO,
andHBS. Asit was supposed, theHCMmax decreasedwithincreasing
fatigue. Simultaneoudly, the" passivedefender™” caused asignificantly
higher height of CM from the 5th throw until the end of the test.
Similar changeshave been found in the height of the ball at moment of
throw (HBS).
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b) Thechangesof variablesdepend only upon onefactor. The relationship
between DI and growing fatigue was observed and thisindex increased
significantly over time. The " passive defender” influenced three
parameters. TTP, VXB and VAB. These vel ocities were significantly
greater without the " passive defender” because the net disturbed the
player (Fig. 3).

¢) Thetwo factors (fatigue and "' passive defender') do not influence
measured variables. Thefatigue and the" passive defender” have not
influenced thefollowing parameters. XCM-N, XS, and AV. Thechange
in these variables was caused by the specificity of the movement task.

is T

17T L1 aleeaitai
L | delenien
16 P —
T 15
B 14
a |
¥ : }
1,2 |
|
1.4 A I ||
| |
1 el M - _— | .
1 2 3 4 6 6 7 8 B 1011 12 13 14 16 18 17 18 19 W 21 22
Nunber of throw
Figure2. The height of CM at moment of throw
“ e m——— - - - - - —— e —
- + no defender
n _mdefender
22 a !
'i;I1 ¥
L
E - - -
=18 u b * *
wl * - a - *
i L
] | ]
e = = - [ ] L
| 1 S T - b o
B 1 @ 3 4 F BT B B 0114241941648 9F B0 8 M 12 1
Number of throw

Figure 3. Absolute velocity in consecutive throws
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DISCUSSION

The presumed decrease of height of CM supported the opinion of
Zaciorski et d. (1984), that fatigue manifestsitself by decreasing muscle
strength, leading to lowering theimpulse of the take-off strength. In this
light, greater height of CM during the existence of ' passive defender
indicates that using the moredifficult condition of the throw in a phase of
fatigueis positivefor thetraining process. Furthermore, the velocity of the
ball depended only upon theexistenceof the' passive defender” with no
decrease except with increasing fatigue. Similar stability in ball velocity
wasevd uatedin avolleyball experiment withincreasingfatigueby Levczuk
(1975). A greater engagement of the player was observed when thenet was
used, which means that he needed more time for take-off and the entire
throw with minimal horizontal trand ation.

CONCLUSIONS
The parametersHCMmax, TTO, and HBS werefound to be dependent
both upon fatigue and ** passivedefender™* (decreasing tendency). The
""passive defender'* caused asignificantly higher height of HCMmax
. and HCM S from the Sth throw until theend of the test.

The variablesTTP, VXB, and VAB were significantly influenced by
thefactor "' passive defender' (these parameters were greater
without"* passivedefender') and DI wasinfluenced by thefactor fatigue.
Only parameters XCM-N, XS and AV were not influenced by either of
thetwo affecting factors (fatigue and "' passive defender™).

Theapplication of thespecia exercise passivedefender inthe training
has been proved to increasethe quality of thetake-off activity of the
jump-shotin comparison with thesituation without passivedefender*
even during increasing fatigue. The difference between the quality of
the throw with and without the** passivedefender' indicatesthat
incorporating the exercise™ passivedefender™ into the training could
improvethequality of shooting in actual play.
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