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L ~DOCFION 
Together with the developmt of the biolechanical retbodr, including co-r sirmlation, the number of 

papers dealbq vith the technique of mnstandart and threedbmsional mverents increases. The technique of 
tean and other sports g w ,  and copbat sports contrary ta, for example, take-off technique in jumping events 
can be considered as such mmventional mvenent. I t  is possible to distinguish three u i n  aims of the 
plblished papers on the sports technique of the above mtioned mverentr, however, such aims are not a h y s  
explicitly expressed. 

The first a i l  vhich is fulfilled by such biorechanical papers is to deliver basic, descriptive, wre often 
k i m t i c  than dynamic data about a sports discipline. The second and rather formulated aim, is to point out the 
anount of load and possible risk of injury by investigating the t o p ,  overload on bones and other tissue and 
other practice-contusion related pbemnena. As a result the nev equipment, shoes, technique diminishing the risk 
of injury etc, are introduced. The third a h ,  lore often claimed to have ken solved is to improve s p t s  
achievesznt through investigation of sports technique. 

In this r epr t  the author intends to assess to which extend the third aim is or can be fu!filled? What 
mthcdolcqical conditions should k fulfilled to achieve such an a h ?  Ihe number of papers have ken reviwed 
wd four selected examples will be described to point out the authors consideration ard to support the final 
mlus ion .  

The possibility to increase the sports performance of an athlete by ivestigatirq his tschnique is achived 
only vita a great linitation because of the rather ccmnly unconvenient lethodolcqica! approach. The papers 
delivering kineutic and dynamic data characteristic for a given sport or event, or revealing the so t re  of 
i q j q ,  contribute indirectly to the increase of sports achievement. In mst cases such papen cannot tell the 
coach vkat and vhy he has t o  change in the practice program but only vhat the difference betieen t!!e actual 
state of technique and Ex accepted d e l  is. 

2 .  TEE NCTION AND PLACE OF SWRTS TEtRHIQUE IN THE AATHLETE'S TIWNINC 

Before ansvering the questions fomulated above the definition of the sports technique is indispensable. 
Amnq Lye number of definitions the one formulated hereafter seems to be adequate: 

The sports technique is a set of movement tasks vbich serve the utilization of the potential torque, speed, 
power, endurance (so called mtorial features ), and somatic ad psycboloqical features in order to achieve the 
highest sports results. As this definition refers to sports results, it is understandable that the movemnt 
tasks have to fall into line with s p r t s  rules. The accomplishment of any movement tasks is the acconplishaent 
of the program vhicb vas created during the learning process and fixed into central nertous systen. 

This means that sports techniqw has i ts  base in the infomtive sphere, Uat is connected viL3 neural 
processes. Hovever, any perfowance of the mtorial prcqramme is alvays fulfi!!ed at the cost of enerqy 
expenditure (energetic sphere). The relationship ktveen neutral programme and the wtorial features accuulated 
during training process and the final utilization of the physical potential during sports competition is sb.n 
in the folloving scheme: 
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Figure 1: Relationship betwen rpotts technique and mtorial features in the training process. 

In this ocberr pycboloqical factor uhich influences the final mtorial result is presented as disttntwres 
vhich can either strengthen or veaken the relationship between the pmqra and mtorial features. 

Ttie relationship be& the prcqram of mv-t finally shaped as sports technique and mtorial and 
somatic potential is not the same in every sport and sports event. Takitq into account the above statement and 
the previous sqqestions (Donski, 1969, Diaczkov, 1972) sports can be divided into three groups. 

Division of sports 

Groups of sports 
A B C 

Characteristics detecnined determined open 

Airs t o  reproduce to reproduce to reproduce 
prwan proqraa vitb alternative pro- 

some plasti- qrans (easy to 
city and sub- choose) vith 
ordination qreat plastici- 
n t h  tbe rain ty. The selection 
hsk:rariau is subordinated 
exertion of to tactics 
tbe physical 
ptential 

Additional cha- the proqraa 
racteristics in unchan- 

geable 

qymstics, 
figure ska- 
ting, acro- 
batics,di- 
ving 

tbe air is urr 
changeable and 
prograa adapta- 
ble 

field events 
suchas jm- 
P? nJ 
nnl, rovmg, 
wight lifting 

the air is ada- 
ptable to tac- 
tics and tbe 
prcqrar is ada- 
ptable to dis- 
turbances 

teal gamer,tennis 
and table tennis, 
judo, vrestliq, 
dovnhill skiing 
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Consequently, the division of sports into groups according to their mvement s t n r tu r e  involves the 
different level of physical potential utilization that i s  the different role of sports technique. 

The nature of sports of group A is to reproduce the pngrae of mvement task. b such case the utilization 
of physical ptentionzl tends to opthun. In sports Of group B the reprod~t ion of progran i s  cbracterized by 
some plasticity, that i s  the adaptability to relatively sml l  disturbances, vhich should assure the w h  
,&iliation of physical po t a t i a l .  The spPt of group C are characterized by the ability t o  perform the 
alternative prqrass subortirdted t c  tactics and the utilization BE physical p t en t i a l  tends to optiml rather 
t h a  minun. 

no. i. Kiqh jiitp tdKe .off, 
Dwnq e.2 f i r c t  r,t!ase 0: tak-off there is inarirjn 1ore:irq of tfie center cf vavity ,dhicb can be 

qressed in percst ci kdy k i g h t  and by the dept of knee i l s i on .  bya (1984) investiqaipd the relationship 
betveen the lovest bsdy psitiori  during take-off and n:?-up velocity. Taking into account t;io pasitions and tp 
s p d s  the duthor h.33 'had f o u  possibilities ard recownded lo'der p s i ~ i o n  and fast  run-up as the best solutizn. 
E.z also ccmnented tha t  if the take-off leg buckles the j u w  should go back to the old technique, that is t: 
slaw d o ~ ~  or to dinicish the knee flexion. Ir, tie other paper (Slmq ngPnO Shin, 1999) the aathxs registered the 
raximu knee flexion & w e n  138.8'  and 158.2'  hich was less than 133' reported ty hpena (1980) and assess22 
this technique as a paor one. Lanbtiile, the caw might l i e  in tbe musc!esl torque potential and besides, the 
t e c ~ i q u e  ns adequate to this level. 

A coach could easily come to 'such a conclusion but a researcher cannot reach the satisfactcry 
interpretation unless t .e  fu l l  spectrum of the problem technique plus physical potential a t  least i s  
investigated. 

No 2 .  Sprint s tar t .  
In 1976 BAUlUHN pub!ished a paper on distribution of the load ol tcdy wight on b d s  and legs in .setn 

psi t ion  in sprint start .  The better athletes leant 73-92\ of body weight on hands while the group of p r  
sprinters 52-67\ .  ObviousLy, the au tb r  didn't conclude that if poor s~ r in t e r s  would move the load mre foreard 
they would kome the g d  ones. h the otner hard until1 we don't investigate the pwer of muscles invo!ved in 
a take-of! fron the starting block we won't be atie'to t e l l  the real cause of a given tectmique and conseqilent:;. 
to advice t$e coach what should be practiced and inproved in athletes. 

no 3 .  soccer kick. 
MO (1984) investiqated the relationship betdeen strength and cwidination in the soccer kick. The autnc: 

tested the torque knee extensors in the isokinetic d e  a t  123'/s and Ex ball angle of projection, transfer c i  
mwntun and lateral angle of deviation vere assued for coordination. me author invvestiqated the cor ie l~t ion 
betieen horizontal ball displacement and among others the isokinetic peak torque of knee extensor and tracsfer 
of linear mmentun (striking mass times tangential foot velccity before impact). In cornprison to the exa3~1ej 
No 1 and 2 there i s ,  in addition to  some data describing the technique, also physical potential in the for3 of 
~r:scle torque, which i s  an interestirq approach. The results of this research show positive relationship betee? 
torque and transfer of wmentum and the displacement of the ball. One zdy expect such results. me ~ e s t i o n  i s ,  
hov to oqanize the mversnt proqras in orde: to qet the raxinum momentun and to transfer i: into the ball? k l a f  
technique can util ize the torque of knee extensors the most? Knovirq the number of degrees of freedom c: ?Ir 
My, $at variety of seqwnts' mvement, which s t i l l  can assure the transfer of mwinum momentum into ball, i; 
ahlsslble? The last  question seens to be the most important because dlxirq the game the standard, comfortSle 
conditions are unique. 

No 4.  Free throv shooting in basketball. 
A 

This ~roblen was investigated by ffJDSCN (1982) who tested three groups of women players of differtnt spr :  
level. The percentaqe ot accuracy was 78, 63 and 47 for hiqh, Poderate and lov sports level respctivekj. 
kansdhile, the mean angle of projection differs among groups 6.5', and velocity Of projection 0.193/s and these 
differences vere sbtistical. ly nonsignificant. The question arises, why was there the difference in accuracy of 
scores among groups if the found praPete:s of ball release were so similar? (The only explanation of the 
di:ference in accuracy between group s e e s  to be lateral deviation.) The author found out some statistical 
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differences betueen p u p  in relative forward displacement of center of gravity and angular tMlli iaclkation. 
BPt SUCb aovemts di iuzt  inflwm the final planar parameters of hll release! One my conclude t b t  tke 
secondary m,verents can bave a certain variance and cospensation mvements within them s t i l l  assure the stable 
and effective f i rs t  rank wmsntS. ';he utilization of admissible versatility of twvesents stands probably for 

+ 

efficient Wqpp of tbe c8aqion. 

5. MHCLOSIo# 
The biowanical investigation of sports technique should attempt to answer th.e question: vhat and hicy the 

m c h  should train in a W t t ? s .  R a b i ~ l  tats used by i?oac&s are ra th r  not sufficiently relevat to fulfill  + 
such hsk a d  are less reli&le t h n  hiowchmical iaetkcds. In sp~rts of group A. hen the program mvcraent is 
reproduced, to yeat stend +h k b ! p  i s  the aim i n  itsel.: anC is not discussed i n  this paper. 

Tc provide the ccacb dTD a?a;~uatb and iiseful intomtion in s p r t s  of  group B it is necessarf to 
investigate t& pramtea of w~~~ent pattern parallel to the level of strength (speed, endurance, power) of 
the given athle6tes. Such an appmch d i e s  to solve +h ilileama: if thi! tschnique differs fmn the accepted 
model the reason lies in: a ) p r  technique of w v w t  *ich mkes it hpssible  to utilize the physical 
potential, b) lov level of physical potential. t o  vhich the t echn i~~e  is quite adequate. In such evsntj as 
jumpirq md throvirq or wight liftinq, the bioeechanial investigation should point out tbe relationship 
betwen technique and level of physical potential arrl any &el should not be considered wparately, beyond 
these potentials. In sports of group C the mlel of technique bas lidtad signi:icance. Tbt is becailse: 
firstly, i t  depends only to some extend on the level of physical potential and secsndly, mostly tke technical 
task is not performed at  the standard condition at a icb  i t  i s  elaborated. The description of the iaovenent 
pattern serves only as the reference of tk permissible scope of versatility. The scope of versatility within 
hich it i s  s t i l l  possihle to score a point - that i s  ldhdt the coach is interested in. If the aia of the 
move~ent task i s  to kick a Oall exactly within a linited t k  on the given distance, then the question is rot 
abut the man but the r q e  of running speed, body position, placement 0: the nonkickirq foot and ot9e: 
secondary mvmnts, uhich s t i l l  nake it pssible to prcduce and transfer the mmentum of the kicking leg ( f i r s t  
rank mvemt  executing the aia) into the ball. In other wrds, the disprsion of the secondary factors are 3: 

higher iqmrtance than tbe mns. Such possible range of mvement helps the coach to wke the program o: 
training. In sports of group C the bloeechanicdl investigation of sports technique should pint out the lini t of 
variability uithin wbicb tbe compensation movements mke the first rank movement successful. 
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