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The model characteristics of jump actions structure

of high performance female volleyball players
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Annotation:

The purpose of this study was to
develop generalized and individual
models of the jump actions of skilled
female volleyball players. The main
prerequisite for the development of the
jump actions models were the results
of our earlier studies of factor structure
of jump actions of 10 sportswomen of
the Polish volleyball team “Gedania”
(Premier League) in the preparatory
and competitive periods of the annual
cycle of preparation. The athletes
age was 22.0 = 2.9 years, the sports
experience — 8.1 + 3.1 years, body
height — 181.9 + 8.4 years and body
weight — 72.8 + 10.8 kg. Mathematical
and statistical processing of the data
(the definition of M £ SD and significant
differences between the samples) was
performed using a standard computer
program «STATISTICA 7, O». Based
on the analysis of the factor structure
of 20 jump actions of skilled women
volleyball players determined to within
5 of the most informative indexes and
their tentative values recommended
for the formation of a generalized
model of this structure. Comparison
of individual models of jump actions of
skilled women volleyball players with
their generalized models in different
periods of preparation can be used
for the rational choice of means and
methods for the increasing of the
training process efficiency.
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Ctex M., Ckpobecku ., BHopoBCcku
J1. MogenbHi xapakTepucTUKu cTpmo-
KOBUX Ail BONenMbOonicTok BUCOKOI
kBanicpikauii. MeTa gocnigxkeHHs no-
narana y BW3HAYEHHi Yy3aranbHEeHuX i
iHOUBiAyanbHUX Moaenen CTpUOKOBMUX
nin kBanigikoBaHux Bonenbonictok. o-
FIOBHOK MepeaymMoOBOK AN LbOro Bu-
3Ha4YeHHs Oynu pesynbraTv Halumx Mo-
nepenHix AOCMiAKEeHb LIOAO BUBYEHHSA
(haKTOpHOI CTPYKTYypu CTprbKOBUX Ailh 10
CMOPTCMEHOK MONbCbKOI koMaHau «[le-
nanis» «(Mpem'ep-nira) y nigroto4omy
i 3MaranbHOMy nepiogax PiYHOro LMKy
nigrotoBkn. Bik cnopTcmeHok cknagas
22.0 £ 2.9 pokiB, CNopTMBHUI cTax — 8.1
+ 3.1 pokiB, BUCOTa Tina Q[opiBHIOBa-
na 181.9 + 8.4 cm, a maca Tina — 72.8
+ 10.8 kr. MatemaTnyHa i cTaTMcTUYHa
obpobka aaHux (Bu3HaveHHs M+SD i ic-
TOTHICTb BIAMIHHOCTI MiX 3paskamu) Bu-
KOHyBarnacsi 3a [ONnoMorot CTaHAapTHOI
komn'totepHoi nporpamu «STATISTICA
7, O». Ha nigcTaBi gpakTtopHOro aHanisy
20 cTpubkoBux it BorenbonicTok Byno
BMAiINeHo 5 Hamnbinbw iHpopMaTUBHUX
MOKa3HUKiB, AKi Bynu 3anponoHoBaHi Ans
YTBOPEHHS y3aranbHeHol Mofeni [ocri-
[pKyBaHoOI CTpyKTypu. 3icTaBneHHs iHau-
BigyanbHMX Mopenen CcTpubkoBux nain
KBanicikoBaHMX BONenbonicTok 3 ix y3a-
ranbHEHUMU MOLENAMWU B Pi3Hi nepioam
niaroToBKM MOXe OyTn BUKOpPUCTaHe Ans
paujioHanbHoro niaxoay Ao Bubopy 3aco-
6iB i MeToAiB NioBULLEHHS €PEeKTUBHOCTI
TpEeHyBaribHOro NPoLEecy CropTCMEHOK.

gornetibonicmku, cmpubkosi Oii, Mmoderib-
Hi Xapakmepucmuku.

Ctex M., Ckpobecku {., BHopoBcku Jl.
MopenbHble XapakKTepPUCTUKU  MPbIKKO-
BbIX OE€WCTBUA BONENOONUCTOK BbICOKOM
kBanudukauumn. Llenb wnccrnegoBaHus 3a-
Knovanacb B onpegeneHnm 0606LEHHbIX 1
VHOMBUAYanbHbIX MOAENen NPbPKKOBbIX Aen-
CTBUIA KBanuuLUMPOBaHHbLIX BONen6onmncTok.
[maBHOM MNpegnocbIIKoW ANA 3Toro onpeae-
neHust 6bInn pesynbTaThl HALWMX NpeablayLInX
nccnegoBaHnini OTHOCUTENBHO U3yYeHust dpak-
TOPHOW CTPYKTYpPbl MPbDKKOBLIX Aencteun 10
CMOPTCMEHOK MONbCKOW kKoMaHabl «legaHua»
« (Mpembep-nura) B NOArOTOBUTENBHOM U CO-
peBHOBATENbHOM Mepuoaax roauyHoro uukna
NOAroToBkW. Bo3pacT cnopTCMeHOK cocTaBuri
22.0 £ 2.9 nert, cnopTuBHbIA cTax — 8.1 £ 3.1
neT, BbicoTa Tena paBHsnacb 181.9 + 8.4 cwm,
a macca Tena — 72.8 £ 10.8 kr. MatemaTtuye-
ckasi U cTatuctnyeckass obpaboTka AaHHbIX
(onpenenenve M + SD 1 JOCTOBEPHOCTL pas-
nm4ns mexagy BbiGopkamu) ocyluecTBnsnach
C TMOMOLUBb CTaHAapTHON KOMMbIOTEPHOW
nporpammbl «STATISTICA 7, O». Ha ocHo-
BaHUM hakTopHOro aHanm3a 20 NpbbKKOBbIX
OenCcTBUA BONenbonucTok Obinu BbiaeneHbl
5 Haubornee MHgOPMATUBHbLIX NOKasaTeneu,
KOTOpble Obiny npeanoxeHsl Ans  opmupo-
BaHMA 000O6LLEeHHOW Moaenu wuccriegyemon
CTpyKTypbl. ConocTaBneHne nHANBMUAYanbHbIX
Mogernen NpbhKKOBbIX OENCTBUM KBanmuum-
poBaHHbIX BONEN6ONMMCTOK ¢ UX 0606LLEHHbI-
MU MOZENSIMU B pasHble Neproabl NOATrOTOBKM
MOXET ObITb UCMONb30BAHO ANS pauuoHanb-
HOro noaxofa K BblIOOpPY CpefcTB M MeTOAOoB
NoBbILLEHNST 3(HDEKTUBHOCTU TPEHUPOBOYHO-
ro npovecca CrnopTCMEHOK.

gonieliboniucmku, — Mpbikkoeble — Oelicmeus,

mooersbHble Xapakmepucmuku.

Introduction

Material and methods

The effectiveness of management training and
competitive activities can be greatly enhanced through
the development and use of different models to clarify
the characteristics of athletic training. Generalized and
individual models of athlete’s competitive activity and
fitness are widely used for orientation and correction of
the training process [1, 2, 3, 4, and 5].

In particular, models that characterize different aspects
of fitness allow observing noticing the distinctive features
of some outstanding athletes, evaluating their importance
for achieving of high sport results, and following the
dynamics of indexes reflecting the state of the physical
qualities, which determine the success in a particular
discipline as a whole, and of an individual athlete.

As noted by V. Platonov [6], the efficiency of use of
such models is high in the preparation of young athletes, as
well as adults who have not attained high sporting skills.
Nevertheless, for the sportsmen of high qualification an
analysis of individual model characteristics, in particular
of qualitative characteristics and the structure of their
motor actions, can be helpful.

In connection with the above the purpose of this study
was to develop generalized and individual models of the
jump actions of skilled women volleyball players.

© Stech M., Skrobecki J., Wnorowski K., 2012
doi: 10.6084/m9.figshare.97377

The main prerequisite for the development of the jump
actions models were the results of our earlier studies of
the factor structure of jump actions of 10 sportswomen of
the Polish volleyball team “Gedania” (Premier League)
in the preparatory and competitive periods of the annual
training cycle of preparation [7-10]. The athlete’s age was
22.0 + 2.9 years, the sports experience — 8.1 + 3.1 years,
body height — 181. 9 + 8.4 years and body weight — 72,8
+ 10,8 kg. Mathematical and statistical processing of the
data (determining M + SD and significant differences be-
tween the samples) was performed using a standard com-
puter program «STATISTICA 7.0».

Results and discussion

The presented in our paper [8] comparative analysis of
the factor structure of 20 jump action in the preparatory
and competitive periods of on annual training cycle
indicates, on the one hand, the existence of both common
features in the structures and, on the other hand, their
differences. In particular, the competitive period of
a one- year training cycle is allocated 4, and in the
preparation period — 3 major factors, whose contribution
to the total variance of the sample was 83.3% and 85.5 %
respectively. In this case, the possibility of factor analysis
as a method of classification and reduction of the data
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enabled distinguishing from among the twenty studied
jump characteristics only five of the most informative
indexes and assessment criteria, which are offered to use
to create the optimal generalized and individual structure
models of the jumping actions.

The basis for selection of these indexes was that they
had the extra weight coefficients in the whole factor
structure, as well as the fact that they both individually
and in various combinations with each other can
determine the diversity of factor structures depending on
the level of sports volleyball skills, the training period,
etc. These indexes and their assessment characteristics are
as follows:

The maximum height of the hand touching the markup
at a jump by push of two feet with one-step swoops. As in
the competitive and in the preparatory periods of a one —
year cycle this index is the most informative in the factors,
the significance of which is determined, above all, a body
length of female athletes. In drawing up the average model
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characteristics for the whole team and individual athletes
characteristics, the value of this index in a generalized
optimal model of jump actions may correspond to 300
cm;

The difference between the above indicator and the
maximum height of touching the markup by hand extended
upwards from the place (the actual height of the jump in
attack). A high ratio value of this index in both periods of
a one — year training cycle is set in the factors of which
the efficiency of jumping action is due by interrelation of
the actual jump height in attack with more pronounced
involvement in jumping of the plyometric effect. The
value of this parameter in the generalized optimal model
of jump volleyball action may correspond the 60 cm;

The factors presented in the previous paragraph can
serve to characterize the index of power in the vertical
jump push of two feet after jump from the bench (W-kg?).
Its value in the generalized optimal model of jump
volleyball action may correspond to 33 W-kg?;



=11

Expressed as a percentage difference between the
index “1” and an average height of touch the markup
extended upwards by hand during performing consecutive
20 maximum vertical jumps by push off two feet with
one step. In both periods of a one-year cycle this index
is the most informative among the factors which we call
factors of jump endurance. The value of this parameter in
the generalized optimal model of jump actions for top-
level female volleyball players can correspond to its 1%
reduction;

Average W-kg'in the test with 5 successive maximal
vertical jumps by push off two feet on a strain-gauge
track. This index is chosen to analyze the factors in which
the volleyball jump action is characterized by resistance
to manifestation of maximum explosive power in the
vertical jump. Its value in the generalized optimal model
of jump action corresponds to 1933 W-kg™.

The above criteria may be to use as guidelines in
creating both the team and individual model characteristics
of jump actions of skilled female volleyball players at
different stages of their preparation (Fig.).

It should be noted that only the rare athlete of high

sports skill on their data corresponds to the «averaged
ideal.» An illustrative example of such variation is
shown in the figure above, which depicts individual
characteristics of jump action of four female volleyball

players from “Gedania” team in comparison with the

generalized model. An analysis of such a variation creates

favorable conditions for an individual approach to the

organization of athletes jump training.

A general scheme of the study and the obtained data
are recommended to be used during research on related
team sports in which the effectiveness of jump actions is
given considerable importance.

Conclusion:

1. A grounded approach and the proposed criteria to the
formation as generalized and individual models of the
jump actions structure of high performance women
volleyball players, which is based on the results of
factor analysis of these actions.

2. The presented data are recommended to be used in the
preparation of volleyball teams and as well as in re-
search on related team sports in which the effectiveness
of jump actions is given considerable importance.

References

1. Kysuenos B.B., Ilerposckuii B.B., lyctun b.H. MonensHble Xa-
paKkTepuCTHKH Jierkoarietos, Kues, 31opoBbs, 1979. —200 c.

2. Posun E.}O. KoMmnbloTepHast mporpaMma JHarHOCTHKH U KOHTPOJIS
3a (U3MYECKUM COCTOSIHHEM U MOJITOTOBICHHOCTHIO 3aHUMAIOIIHX-
cst ruMHacTHKOH. Teopwus v mpakTuKa (pU3NIecKoi KyasTypsl 1995,
Ne3, 19 -22.

3. Illycrun B.H. CocrosiHMe M OCHOBHBIC HAIPABICHUS Pa3padOTKU
MOJICIBHBIX ~ XapPaKTePUCTUK COPEBHOBATEIBHON JIEATEIBHOCTH.
BHUN®K, Mocksa 1985, 4-17.

4. Banister E. Modeling elite athletic performance. Physiological test-
ing of high performance athletes. Champaign, Illinois: Human Kine-
tics Books 1991, pp. 403-424.

5. Kochanowicz K., Zaporozanow W. Modelowanie jako podstawa in-
dywidualizacji w procesie szkolenia w gymnastyce sportowej Rocz-
nik Naukowy, AWFiS w Gdansku 2002, vol.12, pp. 9-19.

6. IlnaronoB B.H. OOGmast Teopust mMoAroTOBKH CIIOPTCMEHOB B OJIMM-
rmiickom criopre. Kues, Onumnuiickas nureparypa, 1997. 584 c.

7. Stech M. Factor structure of the jump actions of female volleyball
players at different periods of annual training cycle. IX Mixuapoxauit
HAyKOBHI KoHrpec “OmiMmiiicekuii cropt i cropt st Beix”. Kuis,
2005, c. 427.

8. Stech M., Smulsky V. The estimation criteria of jump actions of high
performance female volleyball players. Research Yearbook, Med-
sportpress. 2007, vol.13, pp. 82-86.

9. Kosuna XK.JI., Epmaxo C.C., [Toropenosa A.O. MeTononoruyeckue
OCHOBBI OTIPE/ICIICHHS HH/IUBHIyalbHBIX 0COOCHHOCTEH Boeibom-
CTOK Ha 3Tare Cleraln3upoBaHHON 0a30B0it moaroToBku. dusnye-
cKoe BocruTaHue cryaeHTo. 2012, Ne3, c. 53-60.

10. Peiapes B.B. Meromonornyeckasi KOHIICMIIHS OWOMAIIMHBI Kak
OCHOBA JUIs pa3pabOTKU 3G PEKTUBHON METOANKHU MOATOTOBKH CIIOP-
TCMEHOB BBICOKOTO Kiacca. PH3nueckoe BOCHHTAHHE CTYICHTOB.
2012, Nel, c. 91-99.

HUudopmanust 06 aBropax:

Crex M.

mirellastech@wp.pl

Axanemus QH3HIECKOTO BOCITHUTAHUS U CIIOPTA
yi1. Buecuka, 1, 80-336 I'nanbck, [Tonpiia
Cxpobecku S1.

mirellastech@wp.pl

Axanemusi HH3UIECKOTO BOCITUTAHUS U CIIOPTA
yi1. Buecuka, 1, 80-336 I'nanbck, [Tonbia
Buoposcku JI.

mirellastech@wp.pl

Axanemusi HH3UIECKOTO BOCITUTAHUS U CIIOPTA
yi1. Buecuka, 1, 80-336 I'nanbck, [Tonpia
Tocmynuna 6 pedakyuio 27.10.20122.

References

1. Kuznecov V.V., Petrovskij V.V, Shustin B.N. Modelnye
kharakteristiki legkoatletov [Model characteristics of light-athletes],
Kiev, Health, 1979, 200 p.

2. Rozin E.Iu. Teoriia i praktika fizicheskoj kul tury [Theory and practice
of physical culture], 1995, vol.3, pp. 19 -22.

3. Shustin B.N. Sostoianie i osnovnye napravleniia razrabotki
model 'nykh kharakteristik sorevnovatel’noj deiatel 'nosti [State
and main directions of development of model characteristics of
competitive activity], Moscow, SSSIPC, 1985, pp. 4-17.

4. Banister E. Modeling elite athletic performance. Physiological testing

of high performance athletes. Champaign, Illinois: Human Kinetics
Books, 1991, pp. 403-424.

5. Kochanowicz K., Zaporozanow W. Modelowanie jako podstawa
indywidualizacji w procesie szkolenia w gymnastyce sportowej
[Modelling as a basis for individualization of the training process in
sports gymnastics], Scientific Annual [Rocznik Naukowy], Gdansk,
APC, 2002, vol.12, pp. 9-19.

6. Platonov V.N. Obshchaia teoriia podgotovki sportsmenov v
Olimpijskom sporte [A general theory of preparation of sportsmen in
Olympic sport], Kiev, Olympic Literature, 1997, 584 p.

7. Stech M. Factor structure of the jump actions of female volleyball

players at different periods of annual training cycle. Olimpijs 'kij sport
i sport dlia vsikh [Olympic sport and sport for all], Kiev, Olympic
Literature, 2005, p. 427.

8. Stech M., Smulsky V. The estimation criteria of jump actions of high
performance female volleyball players. Research Yearbook, 2007,
vol.13, pp. 82-86.

9. Kozina Zh.L., Iermakov S.S., Pogorelova A.O. Fiziceskoe vospitanie

studentov [Physical Education of Students], 2012, vol.3, pp. 53-60.
10. Rycarev V.V. Fiziceskoe vospitanie studentov [Physical Education
of Students], 2012, vol.1, pp. 91-99.

Information about the authors:

Stech Mirella

mirellastech@wp.pl

Academy of physical Education and Sport
ul. Wiesjka 1, 80-336 Gdansk, Poland
Skrobecki J.

mirellastech@wp.pl

Academy of physical Education and Sport
ul. Wiesjka 1, 80-336 Gdansk, Poland
‘Wnorowski K.

mirellastech@wp.pl

Academy of physical Education and Sport
ul. Wiesjka 1, 80-336 Gdansk, Poland
Came to edition 27.10.2012.

145





