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H EMNIAPAZH ENOZ ArQNA KAAAOOZ®AIPIZHZ ZE EMIAEFMENOYZ AEIKTEZ
ANMOAOZHZ KATA TH AIAPKEIA THZ ANMOKATAZTAZHZ

Kapunidng A., Fkapavng I., KaAAivng K, TooUkag A., ApayavidngG A.,
Karpapynaooag I., MixanAidng I., NToupouvtog I., Mapywvng K., Mneppungpidou
®., Ta§IAdapng K., XarinvikoAdou A., ®aTtoupog I.

AnuokpiTeio NavenioTipio ©pakng, T.E.®.A.A., 69100 Kopotnvn
Movada OpBonedikng, AokAnnigio Noookopeio BoUAag, ABriva

NepiAnyn

H kaAaBooaipion xapaktnpileTal and enavalauBavopeveG Npoondabeleg PEYIOTNG EVTACNC,
ME KUPIapXO OTOIXEIO TOV KUKAO dIdTacng Bpaxuvong TwV EMNAEKOUEVWY PUIKWV opadwy, o
0rnoiog eVOEXOMEVWG VA NPOKAAEI AOKNOIOYEVH MUIKO TpAUMATIONO, ME CUVEREIQ TN MEIWON
TNG anddoonG YIa APKETEC WPEC KETA TOV aywva. ZKOnog TNG MEAETNG ATav va EeTacel TNV
enidpaon evog aywva kahaboo@aipiong oe PetaPAnTEC anodoong katd Tn Oldpkeld TG
anokaTaoTaong £wg kal 144 wpec. ZTn MEAETN OUMMETEIXaV 20 aBANTEC o1 onoiol XwpioTnkav
oe OU0 opadec. Tnv neipapatikn oudada (M: 10 abAntég kahaBoo@aipiong €BVIKWV
Katnyoplwv, HeE nAikia 21.9+2 €tn) oTnv onoia ol JokIJalOPEVOl CUMHETEIXQV OE Evav
aywva kahaboogaipiong kai Tnv opada eAéyxou (E: 10 aBANTEC pe nAikia 24.9+2 €Tn) oTnv
onoia ol dokipalopevol dev GUMHETEIXAV O€ Kapia pop®r aoknong. H puikn 100G Twv KATW
aKpWV HECW TOU AAUATOG PE UNOXWPENTIKA (Acn, n HéyioTn dUvaun KAaTw AKpWV WPE TNV
aoknon npéoa nodiwv, n TaxutnTa 10 kal 20 PETPWV, N €ukivnaia pe Tn dokiyaaia t-test kal
n avaspoBia avroxn Ke To TEOT YPAUHWY anoTEAETAV TIC EEQPTNMUEVEC METABANTEG. Z€ OAN TN
JIdpKeIad TOU aywva Unnp&e kataypa®n Tng kapdiakng ouxvoTnTac. H oTaTioTIKr avaiuon
nou xpnolgonoindnke ATav n avaiuon diakUpavong Pe dUO NApAyoVTEG €K TWV OMOiwV O
évac enavaAappavopevoc. H kapdiakn ouxvoTnTa KaTtda Tn OIApKeld Tou aywva (Xwpig Ta
dlaAeippaTa) ATav oto 80% TnG WEYIOTNG Kapdiakng ouxvoTnTac. And Tnv eneepyaocia Twv
dedopevwy OIanIoTWONKE Nw¢ OgvV ENNPEACTNKAV ONUAVTIKA Ol €MIDOCEIC OTO t-test Kal Tnv
avaepofia avroxn. AvTiOeTa onuavTikn Peiwon napatnpnénke otn PEyIOTN dUvapn KATw
akpwv Onou ol dokipaldpevol otnv opdda M napouciacav peinon 11 — 20% (p<0.05) o€
oUyKpION HE TIG TIMEG NPeMiac. ZTig TaxUTNTeG 10, 20 PETPWV kal aTo CMJ napatnpnénke
NTWOoN oTnV anodoon 3-8% oe oUYKPION KE TIG TIWEC NPEMIAC. ZUPNEPACHATIKG £vVaC aywvac
kahaBoo@aipionc NpokAaAeoe Napodikr) Heiwon TS anodoonc yia TOUAAXIOTOV 24 wWpeC KaTd
Tn OIdpKeld TNG anokaTtaoTaonc. Ta anoTeAéopaTa autd unodeikvUouv Nwe nNpEnel va

JIVETal APKETOC XPOVOC anokaTaoTaonc, Nepinou 48 wpwv, oTouc abAnTEC kaAaboopaipiong
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META and &vav aywva, WOTE va €ival o€ B0 va CUPPETACXOUV OE NPONovNTIKEG OVADEC HE
UWnAn évraon
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Abstract

Basketball characterized by high intensity activities. The basic content of these is the
stretch shortening cycle, which may be produce muscle damage with consequence
deterioration of performance for several hours following a basketball game. The purpose of
the present study was to investigate the effect of a basketball game on selected indices of
performance during 6 day recovery period. Twenty healthy male basketball player
separated in two groups the experimental (E: age 21.9+2 yrs) which participated in a
basketball game and control (C age: 24.9+2 yrs) didn't participate in a basketball game.
Countermovement jump as power indicator, maximal strength in exercise leg press, 10m
and 20m speed, agility (t-test) and anaerobic power were the independed variables. Heart
rate (HR) measured during the game. Time differences were evaluated with ANOVA
repeated measures, and a LSD adjustment was used for post-hoc comparisons, (p<.05).
Results are reported as means = SE. HR during the game, without time outs, was at 80%

of HRmax. No significant differences detected in agility and anaerobic power (p> .05). In
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leg press established deterioration in E group 11 — 20% (p<0.05) in comparison with rest
values. Also, reduction in performance at 10, 20 m speed and CMJ (3-8%) ascertained
during recovery period. In conclusion basketball game produced a transient reduction of
performance for at least 24 hours. The results indicate the necessity of enough recovery
time after a basketball game and therefore participate in trainings with high intensity.

Keywords. basketball, muscle power, maximal strength
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H ENIAPAZH ENOZ AIr'QNA KAAAOOZ®DAIPIZHZ ZE EMIAEFMENOYZ AEIKTEZ
ANOAOZHZ KATA TH AIAPKEIA THZ ANNOKATAZTAZHZ

Eicaywyn

H kaAaBoo@aipion xapaktnpiletal and oUVTounG OIAPKEIQG EVEPYEIEG UWNANG
EVTaong ol onoieg JdlakonMTovTal and €eVEPYEIEG XAPNANG evtaong. Or KIVAOEIG Mou
npayuaTonolouvTal o aywva kahaboo@aipiong ival ahhayeg katelBbuvang, nAdyla Bruara,
BAuaTa aupuvag, TPEEINo NPog OAEC TIC kaTeuBuvoelg, dApata. O aplBudg Twv alkaywv oTa
npdTuna kivnong eivar 985 - 1151 kai eEaptaral and To Xpovo naiyvidiol kabwg kai Tn
B€on otnv onoia aywvieTal o abAnTrG (Mcinnes et al. 1995; Ben Abdelkrim, et al.,2007).
O pEooc Xpovog kaBe evepyelac uwnAng evraong dev Eenepvael Ta 3 sec.

3TIC EVEPYEIEG MOU avagépBnkav napanavw Pacikd XApakTNPIOTIKO drnoTeAsi o
KUKAOG d1aTaong Bpdxuvong. And tnv BiBAIoypagia yiveTalr anodekTd Nwg n aoknaon nou
NEPIEXEI EKKEVTPEC OUONACEIC ) €UNAEKEI TOV KUKAO didTaonc Bpaxuvong evOEXeTAl va
npokaAei aoknoioyevry MUk TpaupaTiopd (Newham et al., 1987), o onoiog pnopei va
odnynoel os Peimon TNS napayopevng duvapng kai 1oxUoc, Tn Meiwon Tou eUpouc Kivnong
Twv apBpwoswVv kai va napatnpnBei oidnua yia apKeTEG NUEPEC PETA TNV doknon (Clarkson
& Nosaka 1992)

2KonoG TNG napoucac MeAETNG ATav va afloAoynoel Tnv enidpaocn &vog aywva
kahaBoo@aipionc oc €MIAEYPEVEC NAPAUETPOUC aAnodoonc, €EEIDIKEUPEVEG WG MPOC TNV
kahaBoo@aipion katda Tn diIdpKela TNG anoKATAaoTaonc, £W¢ Kal 144 wPeg HETA TOV aywva.
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27N MEAETN ouppeTEixav 20 uyleic aBANTEC ol onoiol XwpioTnkav o€ dUo OPAadeq. Tnv
neipapatikn opada (M: 10 abAnTég kahaboogaipiong €BVIKWV KaTnyopiwv, nAikia: 21.9+2
Bapoc: 84.3%+8 UWoC: 184.626.2.N0000TO OWHATIKOU AIMOUC: 12.2+3.8 PEYIOTN NPOCANWN
ofuyovou: 48.5+4) ortnv onoia ol OJoKIualOJevol CUMMETEIXAQV O€  €vav  aywva
kahaBoo@aipiong (CUP@WVA PE TOUG KavovIoUoug TnG FIBA) kal Tnv opada eheyxou (E: 10
abANTEC nAikia: 24.9+2 Bdpog: 88.2+8 UWoG: 186.6+4.1 NOCOOTO CwWUATIKOU AiNouc:
14.2+3.1 peyiotn npooAnywn ofuyovou: 47.6+3.2) otnv onoia ol dokidalopevol dev
OUMMETEIXaV 0€ Kapia Jopgn aoknong o€ 0An Tn didpkela TG nelpapaTikng diadikaaiac,.
Msoa ouAAoyri¢ Twv dedousvwv

Ma tnv a&loAdynon Twv avBpwnoUETPIKWV XApaKTNPIOTIKWV XPnoidonoindnke (uyog
Seca alpha 770 (Vogel & Halke Hamburg, Germany), avaoTnuopeTpo Seca bodymeter 208
(Vogel & Halke Hamburg, Germany) e akpiBeia pETpnong 1 mm, OEPUATONTUXOMETPO
Harpenden Skinfold Caliper (HSK-BI; British Indicators, England), pe akpifeia perpnong 0.2
mm. 'OAEG oI PHETPAOEIG NpaypaTonoinénkav cUPPwva pe TiG 0dnyieg Tou ACSM (2007). TNa
TN MEYIOTN NPOCANWN o&uyovou xpnalponoindnke avaluTing agpiwv Sensormedics, Vmax (
Yorba Linda, CA).

O1 petaBAnTEG anddoong nou agloAoynobnkav ATav n HUikn 10XU¢ TWV KATW AKpwV
MEOW TOU AAMATOC MeE unoxwpnTikn ¢acn (CMJ, Newtest, Oulu, Finland), n péyioTn duvapn
KATW Gkpwv pE TNV acknon npeca nodiwv (Visa, Rome Italy), n Taxutnta 10 kai 20
METPpWV (PpwTokkUTapa Newtest, Oulu, Finland), n eukivnoia pe Tn dokipacia t-test kai n
avaspoBia avroxn Ke To TeoT ypaup®v (line drill test).
Aradikaoia ouAAoyrc dedousvwv

O1 dokipalopevol NpayuaTonoinoav 8 eNIOKEYEIC GTO NAVEMIOTNHIAKO YUPVACTRAPIO.
>tnv 1" evnuepwOnkav yia Tnv neipauatiky Oiadikacia, OnAwoav ypantw¢ TNV
OUYKATABEON TOUG YIa CUMMETOXN OTN WEAETN Kal npaypartonoinoav TIG YETPROEIC Yia TNV
a&loAOynon Twv avOPWMOUETPIKWV XAPAKTNPIOTIKWV KAl TOV MPOCdIOPICHO TNG HEYIOTNG
npooAnYnG ofuyovou. ZTn OeUTEPN OUVAVTNON MNpayuaTonoindnke n agioAoynon Twv
doKIJalOpeVWV OTIC €EAPTNHEVEG WETABANTEC. STNV TPITN OUVAVTNON NpaypaTonoinénke o
aywvac kaAaboogaipiong kai kaTtonv ol agloAoynoeig oTiC €EapTnuéveg PeTaBAnTEC. Ol
UNOAOINEC CUVAVTAOEIC NpaydaTonoinenkav 24, 48, 72, 96, 120, 144 WPEG YETA TOV Aywvd
kahaBoo@aipiong onoTe kai aglohoyouvTtav n andodoon TwV dOKIHAlOPEVWY OTIC EMAEYMEVEG
NapayeTpous anodoaonc.
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Ma Tnv avaluon Twv 0edOUEVWV Xpnaoiponoindnke n avaiuon diakUpavong pe duo
napayovreg (opada x  XPOVIKN OTIyHR), €K Twv onoiwv o JeUTEPOC NTaAV
enavahappavopevod. Ma Tov EVTONIONO TwV ENIYEPOUC dIAPOPWV XPNOIKOMNOINBNKE TO TEOT

noAAanAwv ouykpioewv LSD. Q¢ eninedo onuavTikOTNTAG 0pioTnKe To p<0.05.

AnoTteAéopara
And Tnv avaluon Twv Oedopévwv  dlanioTWONKE OTATIOTIKA  ONUAvTIKA
aMnAenidpaon Twv napayovTwv opada Kali XPOViKn OTIYKA OTIG NapapéTpoug CMJ (p<
.05), TaxutnTa 10 kai 20 m (p< .05) kal WeyioTn duvapn otnv npeoa nodiwv (p< .05),
Mivakac 1. AvTtiBeta, Oev dlanIOTWONKE OTATIOTIKA ONUAvTikh aAnAenidpacn oTIg
NapapeTpoug t-test kal TEOT YPAMMWV, €nINPOcBeTa Oev Mapouciacdnke ouTe KUpIa
enidpaon Twv napayovtwv (Mivakag 1).

ZudnTnon - cupnepacuara

TNV napouoa HPEAETN n PEon kapdiakr ouxvoTnTa Twv aBAnTwv KaTtd Tn dldpkela
Tou aywva NTav ato 80 - 90% TNG K.Z.ax , ONWC auTn kabopioTnke kata Tn dokipacia TG
MEyIoTNG npdoAnwnG ofuyovou. O TIUEC aAUTEC e€ival NApaAnAnoIeC HE AUTEC nou
avapepovtal oTn PiBANoypagia, Onou €xouv KataypaQei TIHEG 75-95% TNG MEYIOTNG
kapdiakng ouxvoTnTag (Mclnnes et al.,1995; Beam and Merill, 1994; Ben Abdelkrim et al,
2007). O1 TIpEG auTeG unodelkvuouy Nwg ol dokipalopevol EprTacav os enineda UYWnANg
EVTaong.

>Tnv napoloa WEAETN napatnpnenke Weiwon TNG anodoong oTIC TaxUTNTESG Kal OTO
KABeTO AAMA PEXP! Kal TIG 140 WPEC KATA TNV ANOKATACTACN Kal oTn WeyioTn dUvaun Twv
KATw AGKpwV HEXPI TIC 24 wpeC. >Tn PBiBAIoypagia, anavraral pia PeEAETN Pe Tov idlo
oxedlaopo oTo nodoogaipo (Ispirlidis et al., 2008). T WEAETN AUTN O GUYYPAQEIC
dlanioTwoav Peiwon TNG anodoonc oTo KABETO AAUa yia 24 ®WPEC evw OTN WEYIoTN dUvaun
Kal TIC TaXUTNTEC O NEPIOPICHOC TNG anoddoonc dINPKNOE 72 WPeC. H peiwan TnG anodoong
anodobnke otnv UNapén aoknoloyevoUG HUikoU TPAuuaTIoPoUu, dapou Ol EPEUVNTEC

€EETAOAV KAl APKETEC NAPAPETPOUC AUTOU TOU (PAIVOUEVOU.
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MINAKAZ 1. AnoteAéopata (MEon TIPNA =+ TUMIKA anokAion) Twv unod eEEtaon PeTaBANTwV

MeTapAnTn CMJ (cm)
Oudada pre post 24 48 72 96 120 144
n 38.5+7" | 39.2+6" | 38.3+8" | 38.1+7" | 39.3x6"
41.3+7.5 39.8+7 R , R ) , 39+6'7
E 25.8+7 25.73x£7 | 24.83x7 | 25.88+7 | 25.1+7 | 25.25+7 | 25.25+7 | 25.3x7
MeTaBAnTn TayxutnTa 10m (sec)
Oudada pre post 24 48 72 96 120 144
n 1.91+0.2% 1.91+0.1%|1.92+0.1%|1.94+0.1%|1.95+0.1" | 1.91+0.1"
1.81+0.1 , 1.9+0.1%2 , , , , ,
E 1.91+0.11|1.89+0.12| 1.89+0.1 |1.91+0.13|1.91+0.16| 1.94+0.13 | 1.91+0.1 [1.89+0.19
MeTaBAnTn TayuTtnTa 20m (sec)
Oudda pre post 24 48 72 96 120 144
M 1,| 3-1936+0.| 3.2140.2"| 3.23+0.19| 3.18+0.2"| 3.2+0.19"| 3.15+0.21
3.06+0.2 | 3.2+0.2~ 172 ) 12 ) ) 12
E 3.17£0.19| 3.15+0.17| 3.15+0.18| 3.17+0.2 | 3.16%0.19| 3.17+0.18| 3.17+0.19| 3.16+0.2
MeTaBAnTn t-test (sec)
Oudda pre post 24 48 72 96 120 144
Mn 9.95+0.5 | 9.92+0.4 | 10.1+0.4 | 9.96+0.5 | 9.98+0.6 | 10x0.6 | 10.2+0.7 | 10.1+0.5
E 9.97+£0.5 | 9.96+0.4 | 9.97+0.6 | 9.95+0.5 | 9.96+0.7 | 9.97+0.4 | 9.95+0.5 | 9.99+0.4
MeTaBAnTn Mpéoa nodiowv (kg)
Ouada pre post 24 48 72 96 120 144
M 273+63% | 275461
310+78 5 ) 2794107 | 309+69 315+72 | 295+120 | 308+82
E 280x78 290x78 285+78 295+78 30078 29578 29078 29579
MeTaBAnTn TeoT ypaupwv (sec)
Oudda pre post 24 48 72 96 120 144
Mn 30.04+1. 30.05+1. | 30.44+2. | 29.65+2. 29.35+2.
30.4+1.8 ?9.70+£2.4 | 30.5+2.8
6 5 5 1 1
E 31.03£1.
6 31.5+£1.7 | 31.2+1.5 | 31.4+1.8 | 31.2+1.3 | 31.3£1.5 | 31.1+1.6 | 31.2+1.1

p<.05: 1 dlapopd HE TIG TINEC NPEMIAC 2: dIaPopEC HETAEY Twv U0 OpAdwv TN XPOVIKN OTIYMN.

M: neipayaTikn, E: eAéyxou, pre: TIUEC NPIV TOV aywva, post: aUEowg PETA Tov aywva, 24, 48, 72, 96, 120, 144:
(WPEC KETA TOV aywva
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Abstract

The aim of the present study was to identify the game-related statistics which discriminate
between winning and losing teams in Greek Professional basketball league. The sample
gathered all 182 games in the 2008-2009 season. The game-related statistics analysed
were the free-throws (both successful and unsuccessful), 2- and 3-points field-goals (both
successful and unsuccessful) offensive and defensive rebounds, blocks, assists, fouls,
turnovers and steals. The winning teams exhibited lower ball possessions per game and
better offensive and defensive efficacy coefficients than the losing teams. Results from
discriminant analysis were statistically significant and allowed to emphasize several
structure coefficients (SC). In close games (final score differences below 10 points), the
discriminant variables were the defensive rebounds (SC= -0.35) and the unsuccessful 3-
point field-goals (SC= 0.30). In balanced games (final score differences between 11 and
18 points), the variables that discriminated between the groups were the assists (SC=
0.36) and the successful 2-point field-goals (SC= 0.30); and in unbalanced games (final
score differences above 19 points) the variables that best discriminated both groups were
the defensive rebounds (SC= 0.37). These results allowed understanding that to win
basketball games it is necessary to secure the defensive rebounds and to use game plans
that allow to prepare good shoot situations for 2 and 3 points field-goals, pointed out the
importance of the decision making process in practice and in competition.

Key words: basketball, game-statistics, performance.
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PERFORMANCE ANALYSIS IN GREEK PROFESSIONAL BASKETBALL LEAGUE:
DIFFERENCES BETWEEN WINNING AND LOSING TEAMS

Introduction

The use of notational analysis with the scope of analysing performance in team
sports is available in several researches and is used by coaches to prepare the training
process of players and teams. In basketball, the analysis of the game-related statistics is
very popular among coaches, however, only recently are available scientific research on
the usefulness of these variables in characterizing and understanding game performances
under different contexts (Sampaio & Janeira, 2003). This research allows understanding
that basketball game performance, as analysed by game-related statistics, can be a
reflection of teams’ strategies and tactics within the games (Sampaio, Ibafiez & Feu,
2004). In men’'s senior games, the differences between winning and losing teams are
mainly accounted to defensive rebounds (Trnini¢, Dizdar & Luksic, 2002; Gémez, Lorenzo,
Sampaio & Ibafiez, 2006) and 2-point field-goal percentages (Trnini¢ et al., 2002). In
addition to these game-related statistics, other researches have identified as important to
winning basketball games the successful free throws (Kozar, Vaughn, Whitfield, Lord &
Dye, 1994; Sampaio & Janeira, 2003); the assists (Melnick, 2001) and the fouls (Sampaio
& Janeira, 2003). The available research is now substantial and allows understanding that
the discriminative game-related statistics of team performances vary according to several
contextual factors such as game location (home and away), game type (regular season
and playoff), game final score differences (close, balanced and unbalanced games), team
gender (men and women), level of competition (Euroleague, National Basketball
Association) and age (senior and junior). In particular the available literature was
conducted on NBA league, Euroleague and some European leagues, such as Spanish
professional league or Portuguese league. However, the Greek basketball league has been
studied from different perspectives but no study was conducted on game type and final
outcome. Thus, the aim of the present study is to identify the game-related statistics that
allow us to differentiate between winning and losing teams in close, balanced and

unbalanced games in Greek professional basketball league.

Method
Participants
The sample gathered all 182 games in the 2008-2009 season. The game-related

statistics analysed were the free-throws (both successful and unsuccessful), 2- and 3-
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points field-goals (both successful and unsuccessful) offensive and defensive rebounds,
blocks, assists, fouls, turnovers and steals. Data gathering was carried out by professional

technicians from the league.

Procedure.

Afterwards, the variables were normalized according to total game ball possessions
and multiplied by 100 which allows one to differentiate the game rhythm (Ibafiez, et al.,
2003; Oliver, 2004; Sampaio & Janeira, 2003; Sampaio, et al, 2004). Ball possessions
were calculated by Oliver's equation (2004) (BP = Attempted field goals — offensive
rebounds + turnovers - 0.4 x Attempted free throws).

Statistical analysis.

First of all an exploratory analysis of the dated is performed. Afterwards, the
sample was divided into three groups using the cluster of A-means method (Norusis, 2004)
based on the final score differences of the games. The cluster analysis classified the games
in three groups: 48.3% of the sample fit in the group with score differences equal or below
10 points (close games), 35.1% of the sample fit in to the group of games with final score
differences between 11 and 18 points (balanced games), and 17.6% of the sample were
classified in another group of games with final score differences above 19 points
(unbalanced games). Subsequent analyses were performed for each of these three groups.
A discriminant analysis was carried out to try to find those variables of the teams that best
separate winning and losing teams. The structural coefficients (SC) identified the variables
that best contribute to differentiating the group of game winners from the game losers.
Relevant for the discrimination between groups was the SC above |0.30| (Tabachnick &

Fidell, 2001). Statistical significance was set to 5%.

Results

The obtained discriminant functions were all statistically significant (p<.05) and
they classified correctly 79% of the cases in close games, 98% of the cases in balanced
games and 100% of the cases in unbalanced games. Results from close games enhanced
the importance of assists (SC=0.33) and turnovers (SC=-0.47). However, in balanced
games were the defensive rebounds (SC=-0.36) and the successful 2 points field-goals
(5C=-0.34) that discriminated both groups. In unbalanced games, only the successful 2
point field-goals (5C=0.37) discriminated between winning and losing teams. There was no

discriminant game-related statistic common to all three analyses.
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Discussion-conclusions

In close games, winning teams had better values in defensive rebounds and
unsuccessful 3-point field-goals. These results may indicate that Greek basketball players
need a harder training of the specific physical aspects, reflecting better values in rebounds
(Sampaio & Janeira, 2003) and of the technical and tactical preparation, being marked by
better success percentages in static and game situations, such as 3 points field-goals. In
balanced games, our results enhanced the importance of the successful 2-point field-goals
(Ibanez et al., 2003) and assists (Gomez et al., 2006). These results suggest better
offensive organization in winning teams with better and faster decisions, which have
consequences such as less time dribbling, more ball passes and fewer ball steals
(Stavropoulos & Foundalis, 2005). In unbalanced games, winning and losing teams were
discriminated by defensive rebounds. This last game-related statistic is the basis for team
play because it opens up more opportunities for primary and secondary fast-breaks and
assists. Additionally, it reduces the chances for the opponents’ efficiency by not allowing
them an extra ball possession, decreasing their shooting attempts, their drawing fouls play

and their effectiveness in transition defence (Trninic et al., 2002).
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ZYIKPIZH THZ ANNOTEAEZMATIKOTHTAZ TQN TEXNIKQN ZTOIXEIQN METAZY
TQN OMAAQN BOAEI ANAPQN TOY “HPAKAH” KAI THE EONIKHE AMEPIKHZ

MouoTakidng A., MNavvakonoulog A., FoUpyouAng B.
AnuokpiTelo NavenioTipio Opakng, TuNMa EmotAung duaoikng Aywyng kalr ABANTIONOU,
69100 KopoTtnvn.

NepiAnyn

2KoMOG TNG €PEuvag NTav n karaypaen kai agiohoynon Twv diapopwv Mou undpyouv oTa
TEXVIKG oToixeia and Ta onoia anoTteAsiTal To naixvidl TNG nEToo@aipiong (oeppPic, unodoxn,
eniBeon, apuva k.A.n.) peta€l Tng opadac Tou “HpakAn” ©eooalovikng (MpwTabAnTpia
oupada Al kartnyopia avopwv) kal TnG €6vikng opadag Twv H.M.A. (NnpwTabAnTpia opdda
Twv O.A. Tou MNekivou 2008). To deiypua anoTeAeoav ol aywves Twv play-off Tng opddag Tou
“HpakAn” kai ol aywveg TnG NUITENIKNG kal TEAIKNAG ¢paong Tou OAUpNIakou Toupvoud Twv
aywvwv Twv H.M.A. H kataypar €yive HE Tn XPron Tou AoyloHIkoU OTATIOTIKNG
kataypa®ng (Data Volley 2 Professional) Tng dieBvolc opoonovdiac. H nepairepw
OTATIOTIKI avaAUGN TWV ANOTEAEOUATWV E€YIVE XPNOILOMOIWVTAG TO OTATIOTIKO MAKETO
SPSS 11.0. InuavTikeG dlAPOPEC dlamoTwdnkav OTOUC NApAyovTec: novTol and oeppic
(H.MN.A. vs “HpakAnG” 8%2,39 vs 5,5+1,64, Pe t=2,21, p<.05), unodoxn (H.M.A. vs
“HpakAnG” 78,5+7,96 vs 60,33+5,09, e t=4,7, p<.05) kal novtol ano enibson (H.M.A. vs
“HpakANG” 61,67+4,32 vs 51,17+8,3, Ye t=2,74, p<.05), YeTAEU TwV OPAdWV TNG €OVIKNG
opadac Twv H.M.A kal Tou “HpakAn” @ooaloviknG. ZTOUG UMOAOINOUC MapayovTeg Oev
dlanioTwnkav onuavTikeG dlapopec. Ta anoTeAéopaTa Ba pnopouoav va xpnaoiponoinéouv
and TouG MPOMNovNTEC TwV OWadwv uywnAoU emnédou, oTo €AANVIKO NPwTABANMA, G
napayovTeG — TEXVIKA OTOIXEIa, Ta onoia Ba €npene va BEATIWOOUV Ol NAIKTEG TOUG, WOTE va
yivouv akopa kaAUTepol kal va nAnolalouv nepIcoOTEPO OTIG €MOOCEIC TA NAYKOOWIA
enineda.

NE&eIc KAgId1d: NETOOPAipION, KaTaypapn-a&loAdynon, anoTeAeoPaTikoOTNTA

MNavvakonouAog AvéoTnG

Aig0Ouvon: T.E.®.AA,, A.N.O., NavenmoTtnuiounoAn Kopotnvng, T.K. 69100
TnA.: 2531039735

e-mail: agianna@phyed.duth.gr
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TECHNICAL ELEMENTS COMPARISON BETWEEN “HERACLES” AND U.S.A. MEN
VOLLEYBALL

A. Moustakidis, A. Giannakopoulos, V. Gourgoulis
Democritus University of Thrace, Department of Physical Education and Sport Science,
69100 Komotini.

Abstract

The aim of the present study was the recording and evaluation of the differences at the
technical elements that constitute the game of volleyball (service, reception, attack,
defence etc) between the team of «Heracles» of Thessaloniki (champion team Al category
of men) and national team of U.S.A. (champion team of Olympic Games - Beijing 2008).
The sample was chosen from play-off games of «Heracles» and semi-final and final games
of Olympic tournament of U.S.A. The skills registration was implemented with the use of
the official statistical software (Data Volley 2 Professional). Further statistical analysis of
results was implemented through SPSS 11.0. Significant differences were observed in the
factors: “points from service” (U.S.A. vs «Heracles» 8+2,39 vs 55+1,64, with t=2,21,
p<.05), “reception” (U.S.A. vs «Heracles» 78,5+7,96 vs 60,33+5,09, with t=4,7, p<.05)
and “points from attack” (U.S.A. vs «Heracles» 61,67+4,32 vs 51,17+8,3, with t=2,74,
p<.05), between the teams of national team of U.S.A. and «Heracles» of Thessaloniki. No
further factors exhibited significant differences. The results could be used by high level
team coaches, in the Greek championship, as factors / technical elements, which should
improve the players’ total performance and to approach world levels records.

Key Words: volleyball, recording-evaluation, effectiveness, skills

Anestis Giannakopoulos

Address: Democritus University of Thrace, D.P.E.S.S., Komotini, 69100
Telephone number: 2531039735
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2YITKPIZH THZ AMNMOTEAEZMATIKOTHTAZ TQN TEXNIKQN ZTOIXEIQN METAZY
TQN OMAAQN BOAEI ANAPQN TOY “HPAKAH” KAI THX EONIKHZ AMEPIKHX.

Eicaywyn
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To BOAEi ouykaTaAéyeTal oe naykoopio €ninedo, oTa abAnuaATa Mou €XOUV MOAU
MEYaAn ouppeToxn abANTwV Kal BeaTtwv, TO0O ot dIEBVEC OO0 Kal O BVIKO €ninedo. Toug
npoopaToug OAupniakoUG aywveg Tou MMekivou, To BOAEI NTav and Ta abAnuarta nou
KaTaTtaxénkav oTIG NpwTeG B€0EIC and TNV anoyn napakoAolBnonNG Twv aywvwv. TV
EAGOa napatnpeital pgia otabepry avodikn nopeia 60OV a@opd TNV MNPOCEAEUCN TWV
QINABAWV 0TOUG aywveg BOAei Al kaTnyopiac avdpwv. XTo BOAEI kaTaypa@ovTal TEXVIKEG
0ekl0TNTEG (Ndoa, pavoeTa, ogpPic, unodoxn, MMAOK, auuva), ol onoieg XpnoidonololvTal
ano TouG NAIKTEG Kal JAAIOTa eKTEAOUVTAI JE ANWTEPO OKOMO TO VIKNPOPO anoTéAeopa. Ol
ZETOu Kal Xapirwvidng (2002) ava@epouv 0TI To BOAEl (WG aywviopa) anoTteAsital anod
YEYOVOTA — AywVIOTIKA €NEIcOdia nou enavaiaupavovtal kata Tnv SIApKeIa Tou naixvidiou
Kal og ouvduaopo METAEU TOUG EMITUYXAVETAI N KATAKTNON €vOg NOvTou. Ta TeXVIKA
oToIXEia Nou avagépdnkav napanavw, Pnopouv va kataypagouv, va Tagivoundouv kal Ta
anoTeAéoUATA va €pUNVEUBOUV WG NPOC TNV NOCOTNTA Kal TNV NoIOTNTA TOuG. H MoIoTIKA
kaTaypagn Oivel Mo apyd xpovika TIG anapaiTnTeG NANPOPOPIEG OTOV NPOMOVNTH OXETIKA
MEe Tnv €EENIEN Tou naixvidiou (MnepyeAég, 1993). H noooTiKr OTATIOTIKA KaATAypagn
BonBdsl Tov nponovnTr Miag opadag va dlanioTwoel 0 NMOAU CUVTOHO XPovIKO O1a0TnHa,
00a €XOUV YiveEl JECA OTOV aywva Kal va napel TiG anopacelg Tou (Adiog, 1994). ‘ETol
NapEXETAl OTOUGC MPOMOVNTEG MIA VYEVIK €lkova Tou naixvidiou woTe va 006 n
avaTpopodOTNCN OXETIKA HE MANPOPOPIEG TNG OMAdAC TOUG N TNG OMAdAC TwV aAVTINAAWV.
O1 anodékTeG Twv NANPOPOPIWV €ival ol naikTeg nmou 6a avahdBouv To poOAO Twv
eKTEAEOTWV, GUPPWVa WE TIG 0dnyieg nou nnpav (Papadimitriou, Pashali, Sermaki, Mellas &
Papas, 2004). ZTIG PEPEG pag OAa Ta napandvw yivovtal NoAU yphiyopda, YeE Tn XpRon Twv
VEWV TEXVOAOYIWV (UNOAOYIOTEG — AOYIOMIKG npoypdapuata). Eivar anapaitnTa epyaieia nou
XpnoidonoioUuvTal and Toug NPOrovnTEG WOTE va aAAA&ouV KATI oTnV TakTIKN (Zadraznik,
Mareli¢, & ReSetar, 2009). Ta anoTeAéopata kaTaypagovTal kal PE TNV XPRon Tng
EMIOTAPNG TNC OTATIOTIKAG MOU £XEl €I0XWPNOEl yid Td Kahd oTo BOAsl, woTte va
npowBoUvTal ol NANPOPOpPIeC 0TOUC TEAIKOUG anodEKTEG Nou €ivail ol naikTeg (Palao, Santos
& Urena, 2004; MnepyeAéc, 1993). Ta ouvoAikd AuTA AMNOTEAEOPATA TWV OPAdWY MOU
OuYKpiBnkav, Ba pnopoloav va dWOOUV HId €IKOVA TOU €MINEOOU TWV TEXVIKWV OTOIXEIWV
(nou BpEBNKav onUAvTIkEG dIAPOPEC) ToU naykoouiou BOAET évavTi Tou eAAnVIKoU. Zkonodg
Aoindv Tnc napoloac €peuvac ATav n karaypagr kai agloAoynon Twv Siapopwv Mou
UnNApxXouv OTa TEXVIKA oToIxeia anod Ta onoia anoTeAeiTal To BoAei, pera&l tne opddag Tou
“HpakAn” Oegooalovikng (MpwTabAnTpia opdda Al katnyopia avdpwv) Kal TnG €BVIKNG
opdadag Twv “H.M.A.” (npwTabAnTpia opada Twv O.A. Tou Mekivou 2008).
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M£60d0¢

E&sradouevor

To deiypa TnG Epeuvac anotéleoav yia Tov «HpakAn» ol 9 aywveg nou dieEnxbnoav
kata Tn Oldpkeld Twv play-off TNC aywvioTikAG nepiddou 2007-08, Tng Al €OVIKNG
katnyopiag avdpwv, Tou eAAnvikoU npwTabAnuaTog netoogaipion. Ma tnv opdda Twv
“H.M.A.” TO dciyda ATav ol 6 aywveg TNG NUITEAIKAG Kal TEAIKNAG (PAONG TWV AYWVWV OTO
Mexivo 2008. Mapatnpnonkav, kataypapnkav kdli avaAudnkav ouvoAika 60 O€T, 6rou ano
NAEUPAC TWV NAIKTWV TwV OWadwv nou a&ioAoyndnkav, onueiwdnkav 1373 €enIOETIKA
eneicodia, 1006 npoondbeieg yia unodoyn kal 1381 oeppic.
Mcsoa ouAAoyric

Ma Tnv kataypa@n Twv Oe0OUEVWV TWV AyWVWV, XPNOILOMNOINONKE TO EYKEKPIPEVO
anoé Tnv eupwnaikn ouvopoonovdia netoo@aipiong (CEV) Aoyiodiko, Data Volley 2
Professional Tng €Taipeiag Data Project. To AOyIOHIKO KaTaypa@el OAa Ta TEXVIKA GTOIXEIQ
nmou €PNAEKOVTAl O €va naixvidl neToogaipiong kai diaxwpilel pe auto Tov Tpono 10
napayovTec. O napayovTeg nou agloAoynonkav kai xpnoigonoinénkav aav PeTaBAnNTEG oTn
OTaTIOTIKA avaAuon ATav: novrol and oe€pPig, AAaBn unodoxng, Aabn enibeong,
MAAOKapIopEVN €niBeon, NOvTol ano enibeon, ndvTol and PNAokK, eniBeon PETA anod unodoxn
(kepdiopévol novTol), eniBeon MPetd and dapuva (kepdiopévol novTol), €niBeon nou
ekONAWBNKe o€ 20 1 30 XpOvo (anod Tnv enBeTIKN {wvn) Kal KEpONONKE 0 NOVTOC, €NiBeon
anod Tnv apuvTikn wvn (KEPJIOUEVOI NOVTOL).
Aradikaoia Tng HETPNonNG

H kataypagn Tng kaBe gpaong Eekivouos and Tnv GTIYHR TNG Evapéng TnG HEXP! Kal
Tnv anonepdtwon TnG. O a&lohoynTng Nou KATEypawe OAA TA AYWVIOTIKA €NEIcOdIa TWV
aywvwv Tou deiypaTog fTav o idioc.
Zrariorikn avdAvon

O &heyxoc Twv dlapopwv HETAEU TNG opadac Tou «HpakAn» kai TG opadac Twv
“H.M.A.” npaypartonoinénke pe Tn Xpnon Tou SPSS 11.0 Kal CUYKEKPIKEVA XPNOIKONOINOnKe
n avaiuon t-test yia ave€aptnta deiyparta. To €ninedo OnNPAvTIKOTNTAG OPIOTNKE WG p <
0.05.

AnoTeAéopara
Ano Ta anoTteAéopaTa dianioTwonke OTI N opada Twv “H.M.A.” unepeixe oTATIOTIKA
onuavTika évavTti TnG ouadag Tou “HPAKAH”: @) oToug «novToug anod enibean», B) otnv
«unodoxn» & y) oToug «nodvToug anod ogpPic» (Mivakag 1).
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MNINAKAZ 1. EmdoOoeIC Twv opadwv Twv “H.M.A.” kal Tou “HPAKAH”, oTa oToIxeia: )

«novTol ano €nibean», B) «unodoxn» Kai y) «mnovTol ano oepBic».

Mavrol anod enibeon

Ynodoxn

Movrol and ogppPig

USA

61,67%4,32

78,5*7,96

PN,

8+2,39

| HRAKLIS |

1=2,74 p<.05

1=4,7 p<.05

=221 p<.05

ZulnTnon — cupnepaocpara

Ano Tnv napoloa €psuva, PHETA anod TNV KaTaypaen kai avaAuon Twv anoTeEAEOUATWV
Twv aywvwv play-off Tng opadag Tou “HPAKAH” kal Twv aywvwv TNG NUITEAIKAG Kal TEAIKNAG
¢aong Tou OAupniakoU Toupvoud Tng opadag Twv  “H.M.A.”, NPoEKUYWE OTI N OUada Twv
“H.M.A.” eEKMETAAEUTNKE TO OTOIXEIO «MOVTOI anod €NiBEaN» Nou eNEPEPE NOAU peyaAlTepn
OUYKOMION NOVTwY, EvavTl TnG opadag Tou “HPAKAH”, nou eixe napel AlyOTEPOUG GUVOAIKA
novToug. Ta enineda «unodoxnG» TG opdadag Twv “H.M.A.” ATav NoAU UPnAOTEPA CE OXEDN
ME Ta avTioToixa TnG opadag Tou “HPAKAH”. Eniong €va noAU onpavTikd OTOIXEID ATAV N
OUYKOMION «NOVTWV ano oepPic» and Tnv opada Twv “H.M.A.°, €vavtl auTwv nou
KaTékTnoe n opdda Tou “HPAKAH”. Ta anoTeAéopaTta mou agopolv Tnv opada Twv
“H.M.A.” Ba Pnopoucav va epunveuBolv kal va Xpnoigonoinfouv NoIKIATPONWG. And
MEPOUG TWV avTinaAwv opadwv — MNPOMovNTWV, HE ENIKEVTPWON OTOV NapayovTa mnou
evolapépel (kepdIGUEVOI NOVTOI). Zav ouada nou NPOKEITAl va AVTIMETWNIOOUV O€ EMOMEVO
naixvidl | kata tn didpkeia naixvidiou, PUE NPOCAPHOY TWV AVTIOTOIXWV OTOIXEIWwV. MMopeEi
gniong va xpnoigonoinBsi w¢ KOPPATI TNG Mponovnong TnG TAKTIKAG TNG opadag
(Ppapageorgiou, & Spitzley, 1994) nou 6a avTipeTwnioel pia opada cav Ti¢ “H.M.A.", ®OTE
va €ival NPOETOINACKEVOI YI' AUTO Nou Ba akoAouBnOEl. ZTOUC GUYKEKPIHEVOUG NApAyOVTEG
Ba pnopouoav va enikevTpwBoUV Kal va BeATIwOoUV naikTe¢ EAANVIKOV opddwv, WOTE va
(TACOOUV Ta avTioToixa €nineda Tou naykoopiou PBOAei (KaoaupnaAng, ManadnunTpiou,
MavvakonouAog, MouaoTakidng, ®apartong, & KouvTtoupidng, 2009). MeANOVTIKEG Epeuveg Ba
Mnopoloav va enikevTpwBoUv avaAuTikoTeEpa oTn onoudaidTnTa Twv {wvav eKONAWONG
TNG €niBeong, TNV AVTIMETWMIONG TOUG Kal To €idog Tou oepPic (kaTelBuvon-H£on) nou

EMIPEPEI NOVTOUC,.
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ZYTKPITIKH MEAETH TQN TEXNIKQN AEEIOTHTQN THZ NETOZ®AIPIZHZ
ANAPQN KAI 'YNAIKQN ANO THN OAYMITIAAA TOY NEKINOY

Adiog I.
Tunua Emotiung ®uoikng Aywyng kai ABAnTIopoU, MavenioTnpio ABnvav

NepiAnyn

2konoG TnG napoloag €peuvag¢ NATav  n MEAETR  Tng  dlagoponoinong NG
anoTeAeopaTIkOTNTAG O OAeG TIG Oe€IOTNTEG TNG MeToOPaipiong avayeoa o€ uywnhou
emnéedou opadeg avdpwv Kal yuvaikwv. To dgiyua anoTeAeoav ol €BVIKEG OPAdEC avipwV
KAl YUVAIK®V Mou KaTéAaBav TIC OKT®W NpwTeC BEoeiC Toug OAupmiakoug AYWVEG ToOu
Mekivou To 2008. Ta CUYKEVTPWTIKA OTATIOTIKA TWV OPAdWV Npoékuywav and Tnv avaiuon
12187 @acewv ano 76 naixvidla. ‘Eyive kataypa@r] TnG anoTEAEOUATIKOTNTAG Ot €€
Oe€1I0TNTEG: TPEIC NoU a@opoUV OTNV TAKTIKN TNG €niBeonc — unodoxn, naca kai enibson
Kal TPEIC MOU aPopouV OTNV TAKTIKA TNG Apuvag — ogpPic, YnAok kal apuva dagouc. O1 €€
QUTEC OEEIOTNTEC AMOTEAEDAV TIC €EAPTNUEVEC WETABANTEC nou €lonxbnoav o HOVTEAO
MANOVA pe ave€dptnTo napayovra To QUAO Twv opdadwv. AkoAoUuBw¢ ol de€IoTNTEC
elonxdnoav oav  ave€aptnteg PeTaBAnTéC  (predictors) o€ HOVTEAO  AOYIOTIKNG
naAivopopnong e okono TNV NPOoBAewn Tou pUAoU Twv opadwv. Ta anoTteAéoparta £deiEav
OTI Ol AVOPEC UMEPEIXaV OTATIOTIKA GNMAVTIKA OTNV anoTeEAEOHATIKOTNTA Twv JeEl0TATWV
™G nacac (32,3%=+3,3% évavtl 21,3%+2,9%), TG unodoxng (64,0%+5,0% Evavri
53,9%=4,4%) kal TnG eniBeong (47,4%=+1,9% &vavTl 43,2%=+4,9%) Kal ugTepoucav aTnv
anoTEAEOUATIKOTNTA TNG OEIOTNTAC ToUu OgPPIC (4,2%+1,1% &vavTi 5,6%+1,2%), evw Oev
unnp&av dIaPopEG avapeoa OTIC YUVAIKEG KAl OTOUG avOPeC OTNV ANOTEAECHATIKOTNTA TWV
eMOEEIOTATWY ToUu WNAOK (19,7%+3,2% é&vavTl 20,2%=+2,8%) kal TnG apuvag €dagpoug
(51,7%=*1,7% évavTl 55,0%+5,7%). O1 0e€IOTNTEC TNG UNOdOXNG, NACAC Kal €niBeong
OUOXeTICOVTAl OTATIOTIKA ONUAVTIKA PETAEU Touc. To idlo oupBaivel Kal Pe TIC OEEIOTNTEC
TOU O€pPic kal Tou WNAOK. To WOVTEAO TNG AOYIOTIKNAG NAANIvOpOPnonG €0€IEE OTI N
anoTEAECUATIKOTNTA OTNV €MIDEEIOTNTA TNG TEAIKNG NACAC KNopei va npoBAEWEl NANPWE TO
@UAO TNG opadac. ZTnv napouoa £peuva BpeEBNKE OTI e XPpron Tou NocoaToU Twv ApIoTwWY
EVEPYEIV €Ni TOU OUVOAOU TWV npoonabeiwv kata emidegioTNTa WG OEiKTN  TNG
anOTEAEOUATIKOTNTAG, OMAJEC uwnAoU emnédou alAa OlapopeTikoU QUAOU JIEPepav
ONMUAVTIKA. ZUPNEPACHATIKG OlamoTwOnKe OTI Ol avOpPIKEG OMAdeC uwnhoU emnedou
UNEPEXOUV ano TIG AVTIOTOIKEG YUVAIKEIEC 0TO ouvOUAopO Twv OeEI0TATWY NMOU apopouv
oTNV TAKTIKA TNG €niBeong. H dlagopd auTtn €ival TO00 WeyaAn nou eival ikav va
dlaxwpioel TIC avOPIKECG anod TIG YUVAIKEIEC OPAdEC. Ta anoTeEAEOUATA KAl CUKNEPAOHATA TNG
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€pEUVAC UNopei va OwOOoUV KATEUBUVTAPIEC YPAUMEC OTOUG MPOMOVNTEC, TOOO aVOPIKWV
000 Kal yuvaikeiwv opadwv, o6cov agopd oTiC Oe€I0TNTEC nou Xpnlouv MEPAITEPW
BeATiwong.

NE&eic kAg1dia. NeToopaipion, OeEIOTNTEC , ANOTEAEOUATIKOTNTA, PUAO.

Adiog Inavvng

Aig0Ouvon: Tupnua Emomiung ®uoiknc Aywyng kai  ABAnTIoMoU, EBvikdv  kai
KanodioTpiakdv MavenioTripiov ABnvawv, EBviknc AvTtioTaong 41, Aagvn 17237.

TnA.: 2107276083

e-mail: jlaios@phed.uoa.gr

A COMPARATIVE STUDY OF THE VOLLEYBALL SKILLS BETWEEN MEN AND
WOMEN FROM THE BEIJING OLYMPICS

I. Laios

Department of Physical Education and Sports Science, University of Athens

Abstract

The employment of percentages as performance indices in Volleyball skills is an established
methodology. There is an abundance of studies comparing the efficiency of the different
skills in conjunction with the result of the matches or the rankings of the teams in
tournaments. On the other hand the differentiation of the game with regards to gender has
not received the analogous attention and this issue is being currently approached only in
an empiric manner. The purpose of the present study was to compare the efficiency of all
the skills in Volleyball between top ranking male and female teams. The sample comprised
the eight top ranking national male and female teams in the Beijing 2008 Olympics. The
summary statistics of the teams resulted from the analysis of 12187 phases in 76 games.
The final dependent variables were the efficiency in six skills, three referring to attack
tactics (reception, set and spike) and three to defense tactics (serve, block and dig). The
efficiencies of these six skills were the dependent variables entered into a MANOVA model
with independent factor the gender of the teams. Subsequently the six skills efficiencies
formed the independent predictors entered into a logistic regression model aiming to

predict the gender of the teams. The results showed that men had significantly higher
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efficiencies in the skills of the pass, reception and spike, while women had significantly
higher efficiencies in the skill of the serve, while there were no differences between the
two genders in the skills of the dig and block. The attacking skills of reception, spike and
block are significantly correlated. The same occurs among the defensive skills of serve and
block. The logistic regression model provided evidence that the efficiency of the set may
fully predict the gender of the team. In the present study it was shown that the use of the
percentage of perfect actions to the total number of attempts as an index of the efficiency
can differentiate high-level teams of different gender. The present findings and inferences
can be used as guidelines to coaches of teams of both genders with regards to the skills
that require further improvement.

Key words: Volleyball, skills, efficiency, gender, high level.

Laios loannis

Address: Department of Physical Education and Sport, National and Kapodistrian
University of Athens, 41 Ethnikis Antistasis, Dafne 17237.

Telephone number: 2107276083
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2YITKPITIKH MEAETH TQN TEXNIKQN AEEIOTHTQN THZ NETOZ®AIPIZHZ
ANAPQN KAI N'YNAIKQN AMO THN OAYMITIAAA TOY MNEKINOY

Eicaywyn

H xprion noocooTwv oav deikTeC anodoong oTIC OeEIOTNTEC TNG NETOOPAipIoNG gival
EUPEWC Oladedopévn  kal  anodekTr).  Ynapxel nAnBwpa  BiBAloypagiag,  onou
npaydaTonoiouvTal CUYKPICEIG avaudeoa OTnV anoTEAEOHATIKOTNTA TWV EVEPYEIWV OF
ouvduaopd Me TO aNOTEAEOHA AYWVWV N TNV KATATagn Twv opadwv (I0C OAn Tnv
napakeigevn BiBAloypagia). H diagoponoinon OJw¢ avapeoa oc oPAdeg O OXEON HE TO
QUAo anoucialel peuvnTIKA Kal PHOVO EUMEIPIKEC ANOYEIC NPOOeyYi(OUV TO OUYKEKPIPEVO
Oéua. Zkondg TnG napoloac €peuvac e€ival n  PEAETN TNG dlagpopornoinong  Tng
anOTEAEOUATIKOTNTAC O OAEC TIC Oe€l0TNTEC TnC MeTOOMAipIONG avapeod o uywnAou

€MMESOU OPAdEC avOPWV Kal YUVAIK®V.

M£60d0¢

E&cTadousvor

24



Turiua EnioTANG PUoIKAG AYwyric & ABATIOHOU, ARLOKpITEIo MavenioTrLIo @pakng 10/10/2010
Department of Physical Education & Sport Science, Democritus University of Thrace

To deiypa anoTéAeoav ol €BVIKEG OPAdEC avOpwV Kal YUVAIKWV NMou KaTeAapav Tig
OKTW NPWTEC BEaeIC Toug OAUpNIakoUg Ayawveg Tou Mekivou To 2008.
Msoa ouAAoyri¢ Twv OedoUEVWV

Ta OUYKEVTPWTIKA OTATIOTIKA TWV OPAdWV NPoEkuwav anod Tnv availuon 12187
(acswv ano 76 naixvidia anod Ta enionya Bivreo TWV aymvov.
Aradikaoia ouAAoyric dedousvwv

H avaAluon npayuartonoin®nke Ye Tn Bonbeia Tou npoypappatog VirtualDub. ‘Eyive
KaTaypa@n TnG anoTeAeopaTikOTNTAG o€ €€ OEEIOTNTEG: TPEIC NOU aAPOPoUV OTNV TAKTIKN
TNG €niBsong — unodoxr, NACA kal  €MiBson kal TPEIC MOU APOPOUV TNV TAKTIKA TNG
aupuvac — oeppPic, PNAOK Kal apuva £dapouc.
Zrariorikn avdAvon

O1 €& auTéC OEI0TNTEC aNOTEAEDAV TIC €EAPTNMEVEG WETABANTEC NMou gior|xOnoav o€
HovTéEAO MANOVA pe ave€apTnTo napdyovra To QUAO Twv oOpadwv. AkoAouBwg ol
Oe€l0TNTEG  €lonXOnoav oav avefapTnTeg PeTaBANTEC (predictors) o€ POVTEAO AOYIOTIKNG
naAivdpopnong Me okond Tnv npoPAewn Tou @UAoU Twv opadwv. To eninedo

onuavTikdTATAg NTAV oTo 0,05.

AnoTteAéopara

To povteAo noAupeTaBAnTrg avaiuong diaocmnopag (MANOVA) €d€iEe Tn onuavTikn
enidpaon TnNG ave&apTnTng METABANTAG TOU PUAOU OTIC £EAPTNUEVEG METABANTEG Mou €ival
ol €& 0OegfioTnTec  (Pillai's trace=0,913, Fgo=15.8, p<0,001). O1 Babuoi eAeubepiag
avaypagovTtal YETa To F. ZUYKEKPIPEVA, ONwG deixvel 0 mivakag 1, ol avdpeg unepeixav
OTATIOTIKA ONUAvTIKA OTNV anoTeAeoUaTIKOTNTA TwvV OeEI0TATWY TNG NAcag, Tng unodoxng
kal TnG €niBeong kal uoTepoUuoav OTNV anoTeAEOUATIKOTNTA TG Oe€0TNTAG Tou OepPig,
evw Oev unnp&av Odlapopéc avapeca OTIC YUVAIKEG Kal  OTouG AvOpeg oTnv
anoTeAEONATIKOTNTA TWV OEIOTATWY TOU UNAOK Kal TNG Apuvag edApoug.

To povTeAo TNG AoyioTIKAG NaAivOpounong €0€IEE OTI N ANoTEAEOUATIKOTNTA OTNV
0e€I6TNTA TNG TENIKNG NACAG, WUnopei va npoBAEywel NANPwG To GUAO TnG opadag. AuTo To
anoTéAeopya pnopei va Bewpnbei  avapevopevo, Oedopévou OTI N MO XAMNAR
anoTeAEONATIKOTNTA TNG TEAIKNG NACAG OTOUG AVOPEG RTAvV 26,4% Kal n Mo uynAn OTIC
yuvaikec nTav 26,1%.

MNINAKAZ 1. ME0eC TIHEG KAl TUMIKEG AMOKAIOEIC TWV avOpwV Kal TWV YUVAIKWV OTIC €€l
Oe€10TNTEC. ANOTEAEONATA TWV OUYKPIoEWV ano To MANOVA.

TakTikny | Ag§oTnTa Avdpeg Fuvaikeg Fi14 p
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Yrodoxn 64,0%+5,0% | 53,9%+4,4% | 18,7 | 0,010
Enideon | Yywpa 32,3%+3,3% | 21,3%+2,9% | 51,3 | 0,001
EniGeon 47,4%%1,9% | 43,2%+4,9% | 53 | 0,038
2£pPIG 4,2%+1,1% | 56%+12% | 56 | 0,032
Apuva | MnAok 19,7%+3,2% | 20,2%+2,8% | 0,1 | 0,750
Ap. €3GpouG | 51,7%=*1,7% | 55,0%+57% | 2,4 | 0,141

2TamIoTIKA onuavTikoi (p<0,05 yia N=16) ATAv Ol OUVTEAEOTEC OUCXETIONG TOU
Pearson, 000V agopd OTnV TAKTIKA TNG €niBeong, avayeoa oTic OeEI0TNTEG TNG UNOJOXNG
kal ndoag (r=0,887), Tng unodoxng kai eniBeong (r=0,676) kal TNG NACAG kal €niBeong
(r=0,575) kal 6oov agopd OoTNV TAKTIKN TNG APUvVacg avageoa oTic OeEI0TNTEC Tou OEPPRIG

Kal Tou PnAok (r=0,607).

ZudnTnon - cupnepaocuarda

Ta anoTeAéopaTta TnG napouoac €peuvag £0e1Eav OTI 0l AVOPEC UNEPEIXav onUavTika
OTNV anoTeEAEOPATIKOTNTA KAl TWV TPIWV OEEIOTATWY NOU OUYKPOTOUV TNV TAKTIKN TNG
eniBeonc. Idiaitepa oTIc OeEIOTNTEG TNG UNOBOXNG Kal TNG TEAIKAG ndocag n diagopd auTn
gival Tooo PeyaAn nou €ival Ikavr) va diaxwpioel TIG avOpIKEG anod TIG YUVAIKEIEG ouadec. H
povadikr OEIOTNTA OTNV OMnoia ol YUVaikeg unepeixav ATav autr Tou ogpBic. To UYWog Tou
QINE Ba npénel va eival €&vag anod Touc AOYoug yia Tov Oroio BPEBNKE N OUYKEKPIPEVN
dlapopd. YnApxel UWnA OUOXETION TNG aAMOTEAEOUATIKOTNTAG Twv OEIOTATWY MNOU
avAkouv TOOO OTNV TAKTIKN TnG €niBeong, 000 Kal OTnV TAKTIKA TnG dpuvac. Ta
anoTEAECUATA TNG £PEUVAC UMNOPEI va dWOOUV KATEUBUVTNPIEC YPAUMEG OTOUG MPOMOVNTEC,
TOOO avOpPIKWV 00O Kal Yuvaikeiwv opadwv, 6oov agopd oTig de€IoTnNTeEG nou xpnlouv

NEPAITEPW BEATIWONC.
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EMIAPAZEIZ ENOZ MPOrPAMMATOZ MYIKHE ENAYNAMQZHZ XTHN TAXYTHTA
KAI ZTHN AATIKH IKANOTHTA ENIAETMENQN AOGAHTQN NETOZ®AIPIZHZ

KaocapnaAng A., ®aparong I., NavvakonoulAog A., Nkp&Qiog A., NkouvTag K.
AnuokpiTelo MavenioTrpio Opakng, TuNKa EMoTung Puaikng Aywyng kali ABANTIoNOU,
69100 KopoTtnvn.

NepiAnyn

>Konog TNG epyaciac ATav va €EeTacel TIG EMOPACEI EVOC NPOYPANKATOG avanTu&Eng MUIKNG
duvapung, oi1apkelac 12 €BOopadwv, o€ €nIAeYPEVOUG aBANTEC TnG neToogaipiong. Eikool
abANTEC (nAiIkiag 16-19 eTwv, UWoug 175 + 4,5 cm, Bapoug 67 + 5 kgr) xwpioTnkav o€ dUo
I0GpIOUEG opadeg (nelipapaTikn N = 10 kal eAéyxou n = 10). Kai ol duo opadeg
akolouBnoav €10IkO NPOYPAMKA NPOMOVACEWV NETOOPAIPIONG OTO YANEdo, &V N
neipapaTik ouada akoAoubnoe kal npoypaupa pe Bapn. To npoypappa Twv Bapwv
nepieAaPPave nIECEIG NAYKOU, NIECEIG NOdIWV Kal EPNPooBoAaipieg EAEEIC pe nevTe (5) O€T
Twv 0¢ka (10) enavaAnyewv oTo 68% - 75% TNG MIAG PEYIOTNG enavainyng (1RM), kai
ektedolvTav dUo0 Qopég Tnv €BOGopada. O1 apxikeg doKIPacieg nmou npayuaronoinénkav
ATav: TaxutnTa 20 m, and opbia oTACN Kal EMITOMIO KATAKOPUPO AAPA HE €va XEPI, ME
KaTaypagn ixvoug o PeTpoTalvia otabeponoinyevn os Toixo. H availuon diakupavong e
enavalapBavodeveg HPETPACEIC NAPOUCIacE onuavTikn auénon otn TaxuTnTa kalr Tnv
aATIKOTNTA Yia 6Aoug Toug abBAnTEC. TOGO N NelpapaTikr opada oo kal n opada eAEyxou,
napouciacav onuavTikn BeATiwon (p<0,05) otnv Taxutnta (5,0% - 1,8%), kal OTO
ENITONIO KATAKOPUPO GApa (16% - 6%) PE Ta NOCOCTA TNG MEIPAPATIKAG opadag va sivai
unepdinAaoia TG opadac eAéyxou. Ta anoTeAéopata £0si€av OTI oI AaBANTEC TNG
NEIPAPATIKAG opadacg, ol onoiol eKTOC and To MPOMovNTIKO NpOypaupa MNETOoOQAipIong
akoAoubnoav kai npoypauua We Bapn, BeAtimoav o peyaAUTEPO NMOOOOTO TNV TaxUTNTa
Kal TNV aATIKOTNTA, OE OXEON WE TOUC aBANTEC TNC OpAdAC EAEYXOU Ol OMoiol CUMMETEIXaV
MOVO oTnv €I0IKr NPonovnon aTo ynnedo.

NE&erIg-kArd0ra: TaxuTnTa, AATIKOTNTA, NETOOPAIPION, NPOYPAPKA HE AVTIOTACEIG

KacapnaAng AGavaoiog

Aig0Ouvon: T.E.®.A.A.- A.M.0. MavenmoTnuiounoAn, 68100 KopoTtnvn
TnA.: 2531039716

e-mail: akasampa@phyed.duth.gr
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EFFECTIVENESS OF A POWER TRAINING PROGRAM ON SPEED AND JUMPING
ABILITY IN SELECTED VOLLEYBALL PLAYERS

A. Kasabalis, 1. Faratsis, A. Giannakopoulos, A. Grezios, K. Goudas
Democritus University of Thrace, Department of Physical Education and Sport Science,
69100 Komotini.

Abstract

The purpose of this study was to examine the effects of a 12 weeks development program
of muscular strength, on selected volleyball players. Twenty athletes (aged 16-19 years,
height 175 £ 4,5 cm, weight 67 = 5 kgr) were divided into two groups (experimental n =
10 and control n = 10). Both groups followed a special training program at the volleyball
court, while the experimental group followed a program of weight training. The program
consisted of weight bench press, leg press and pulls, with five (5) sets of ten (10)
repetitions at 68% - 75% of one maximum repetition (1RM), and was performed twice a
week. The initial tests which were carried out were: 20 m speed, in standing position and
vertical jump with one hand, recording trace using tape steady to the wall. The analysis of
variance with repeated measures showed a significant increase in speed and jumping
ability for all athletes. Both the experimental and control groups showed significant
improvement (p <0,05) speed (5.0% - 1.8%), and vertical jump (16% - 6%) with the
experimental group rates to be more than double to those of the control group. The results
showed that the athletes’ of the experimental group, who apart from the training volleyball
program followed a program of weight training as well, improved their speed and jumping
ability to a greater rate, as compared to the athletes of the control group who participated
only in the special training in land without the additional burden of exercises with weights.

Keywords: speed, jumping ability, Volleyball, weight training.
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EMIAPAZEIZ ENOZ MPOrPAMMATOZ MYIKHE ENAYNAMQZHZ ETHN TAXYTHTA
KAI ZTHN AATIKH IKANOTHTA ENIAETMENQN AOGAHTQN NETOZ®AIPIZHZ

Eicaywyn

2TIC abhonaidieg To {nToUMevo eival n avanTuén Twv IBI0OTATWV TN QUOIKAG
KaTaoTaong o€ €va 10aviko yia To abAnua Tng netoo@aipiong eninedo (Steinhofer 2004). H
MUIKR evOUVAPWON YIVETAl PE TN XPNon NPOYPAMHATWV HE AVTIOTACEIC MOU MOIKIAOUV.
AveEaptnTa Opwe and To €idog Toug, OAa £xouv aav aToxo Tn BeATiwon Tng dUvaung aAAa
Kal TWV KIVATIKWV XapakTnpioTikwv. 'ETol pia owota oxediacuevn npondvnon duvaung
oupBdAel otnv avantuén piIag uwnAng owpaTikng kal abAnTIKAG IkavoTnTag anodoong
(TkpeQlog, Tkionc & MavwAdnoulog, 2003). Ta va éxel éva npdypaupa duvapng
anoTeAéoparta, npénel €kTOC and Tnv enmiBdpuvon va AngBoUv unoyn Ta OET, Ol
enavaAneig, n ouxvoTnTa Tng npondvnong, n didpkeia kal Ta dlaA&iypaTa. AKoun, yia va
UnNapxouv MpPOCAPUOYEC, MPEMEI va YIivETAl OuXva €NavanpocdIopIoNOC TnG MHEYIOTNG
eniBapuvong Tou abAnTn. 'ETol unapxel n apxn TNG unepPpopT®wonG, ONou NPOKEIYEVOU va
kepdIBei puikn dUvapn kair Oykog, n NPonovnTIKn eniBapuvon npenel va au&averal otadiaka
(Hakkinen, 1994). 'Eva napdywyo TnG MUIKAG 10XUOG, OTOIXEIO evOIQPEPOV Kal anapaitnTo
oTo BOA&i €ival n ekpnkTIKOTNTA, dnAadn n dnuioupyia TNG UWNAOTEPNG duvaTov duvaung
OTO HIKPOTEPO Xpovikd d1aoTnpa. Eniong éva Ao oToixeio nou evOlapEPEl TOUG aBANTEG
Tou BOAEi eival n TaxutnTa. AuTn anarreital kata Tn dIdpkeld Tou naixvidioUu Kal Tng
nponovnong, yia va avrane&eNdel o aBAnTnG o€ nNARBo¢ dIadoxXIKWV N KN ENAQWV HE TN
pndAa. H BeATioon Tng puikng dUvapng PNopei va ennpeacel Tnv anddoon oTnv TaxuTnTd
(Mnepyeheg, 1993).

M£60d0¢

E&cTadouevor

Eikool aBAnTéc (nAikiag 16-19 e€Twv, Uwoug 175+4,5 cm, BaApouc 67+5 kg)
XwpioBnkav Tuxaia og dUo 10apIBPEC opadeg (eAEyxou n=10 kal nelpapatikn n=10). ‘OAol
ol aBANTEC NTav PYeAN eniAekTng opdadag Tou kAIakiou Opdaknc.
MEoa ouAAoyri¢ Twv OeIOUEVRV

H neipapatikry oyada CUPMETEIXE OTIC AOKNOEIC: MIETEIC Ndykou, NIECEIC NOdIWV OTO
€101kO pnxavnua (Leg press) kai egnpocBoAdidieg EAEEIC OTIC OMOIEC £yIVE WETPNON yia TNV
a&ioAoynon TnG MEyIOTNG dUVAPNG TWV VEAPWV aBANT®V OTnv apxn Tou NPoypapuaToc,
kabwg eniong kai aTnv 6" (enavanpoadiopiopod) kai 12" eBdopdada. H TaxuTnTa PETPrONKE
Me @wTokUTTapa (akpiBeia 0.1 deuT.). To KATAKOPUPO AAUA PETPABNKE WE €va XEpI ano
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oTaon (METpOTAIVIA OE TOIX0), ME TPEIC MPOONABEIEC KAl KATAypapn TnG KAAUTEPNG
(akpiBeia 1 ex.).
Adiadixaoia

Kal o1 duo OpAdEC OUMMETEIXAV OTIC €I0IKEG NPOMOVACEIC TNG METOOPAIPIONG OTO
ynnedo Tpeig (3) Popec TNV €Bdopada. MapdAnAa, ol aBANTEC TNG NEIPAPATIKAG opadag
OUMMETEIXQV Kal O£ MPOYypappa MUIKNAG evduvapwong duo (2) @opec Tnv eBdouada, e
€vraon 68% - 75% TNG WEYIoTNG npoonddeiag Toug (1RM), og névte (5) €T kal 0éka (10)
enav., ouvoAika yia dwdeka eBOOUAdEC. MNa Tnv a&loAdynaon Tou NpoypaupaTog Eyivav TPEIG
METPNOEIG: oTNV apxn, oTn Heon (6n €BOopada) kal oTo TEAOG Tou MpoypdupaTtog (12n
€BOouada).
Zrarioriki avdAvon

Ma Tn oTaTioTiky ene€epyacia Twv OedOPEVWY NpaypaTonoindnke avaiuon
dlakupavong We enavaAauBavopeveg MeTpnoelG. Eninedo onuavTikOTNTAG OpIioTNKE TO
p<0,05.

AnoTteAéopara
>Tov nivaka 1 napoucialovTdl Td AnOTEAEOHATA TwV METPNOEWV TNG MEYIOTNG

ouvaung Twv abAnTwv oTn YECN Kal 0TO TEAOG TOU NpoypduHaToc.

MNINAKAZ 1. Kataypa®n Tng HEYIOTNG duvaung Twv abAnTwv oTtnv 6" kai 12" eBdoudada.

NeipapaTikn opada (x+=SD AUEnon

Opada gAéyxou (x+SD AUEnon %6) %)
6n €Bdopada 12n £Bdoudada 6n €Bdoudada 12n £Bdopada
Méosig
. 43,5+6,8 (6,9%) 48,6+7,5 (7,2%) 53,7+4,4 (13,96%) 64,1+4,9 (19,3%)
naykou

Méoeig nodiv 157,5+21,8 (8,1%) 162,7+22,8 (3,1%) 163,7+43,3 (6,9%) 184,3+46,7 (12,5%)

"EAEEIG 71,8+7,9 (1,6%)  75%8,8 (4,4%) 83,1453 (9,1%)  90,3+3,7 (8,6%)

>Tov nivaka 2 napoucialovral Ta anoTEAECUATA TWV KIVNTIKWV UETPACEWV TwV aBAnTwv

oTnNV apxn Kai oto TEAOG Tou npoypaupaToc.

MNINAKAZ 2. Kataypa®r enid0oewv TwV aBANTwV OTIC KIVATIKEC OOKIUATIEC,

NeipapaTikin opada (x+=SD - MeTaBoAn
Opada eAéyxou (x+SD - MeTaBoAn %6) 20)

31



TuRKa EnoTtipng duoikng Aywyng & ABANTIGHOU, AnpokpiTelo MavenioTrpio ©pakng 10/10/2010
Department of Physical Education & Sport Science, Democritus University of Thrace

1n €Bdoudada 12n eBdopada MetaBoAr % 1n eBdopada 12n eBdouada MetaBoAr %
TaxuTnTa
20m (sec)

3,34+0,18 3,28+0,19* +1,8 3,34+0,25 3,16+0,26* +5,0

EmiTonio
KATAK. 41,24+7,1 43,77+7,36* +6,0 40,64+6,82 46,94+6,84* +16
aApa

* InuavTikn HETaBoAn and Tnv npwTn YETpnon (p<0,05)

ZulnTnon - Zugngpaocuara

'Onwc €ival yvwoTo OAa Ta NPOoypAauHaTa PUIKNG evOuvapwong aveEaptnTa anod 1o
NPWTOKOAAO AOKNONG, €xouv aav okonod Tn BeATiwon Tng OUvapng aAAa kar kanoiwv
ONMUAVTIKOV KIVATIKWV XapakTnPIoTIKWV. Me TNV avanTuén Twv XapakTnpIoTIKWV auTwv Ba
Mnopéael 0 aBANTAC va BeATIWOE TIC eMIOOCEIC TOU 0TO ABANWaA, MBavoTaTa NAEOVEKTWVTAG
0€ OxEon PE aBANTEC ol onoiol dev aokoUvTal PIE QVTIOTACEIC,.

MOMEC PeAETEC Oeixvouv OTI N npoepnPikn nAikia €ival noAU euvoikni yia Tnv
avantuén Tng duvaung, OTav XpnoigonoloUvTal aoknoel Pe Bdapn (O’ Hagan, Sale,
Macdougall, & Garner, 1995, Falk & Tenenbaum 1996, Faigenbaum, Kraemer, Blimkie,
Jeffreys, Micheli, Nitka & 