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Abstract:Themainaim ofthisinvestigationwastoanalysesthebiomechanicalparametersofmainthreephasesi.e.
Tosstheballphase,ContacttheballphaseandExecutionphaseoftheoverheadserveinmenvolleyballinwhichsix(06)
intervarsityvolleyballplayerswererandomlychosenassubjectforthestudy.Theiragegrouprangedfrom 20to24years.
Thesubject’smovementsormotionsoftheservicewasrecordedbyusingaCanonLegriaS-10videocamerainfield
setting.TheselectedvariablesofthestudyareHeightoftossrelease,FrontKneeangle,AngleofArc,BaseofSupport,
FrontKneeangle,Heightoftoss,ElbowAngle,AngleofArc,Heightofballrelease,AngleofreleaseandBallVelocity.The
objectiveofthestudywereaccomplishedbyapplyingPearsonproductmovements’correlationstatisticaltechniquewith
levelofsignificant0.05.Intheconclusion,itisidentifiedthattheFrontkneeangle,Heightoftoss,AngleofarcandAngleof
releaseweresignificantcorrelatedwhereasHeightoftossrelease,Angleofarc,Baseofsupport,FrontKneeangle,Elbow
angleandHeightofballreleasewerefoundasnonsignificant.TheHeightoftossrepresentsthepositivecorrelationwith
theballvelocityratherthantheFrontkneeangle,AngleofarcandAngleofreleasewhichdisplacedthenegativecorrelation.
Thisstudywillleadtoimprovisetheoverheadservetechnicsinvolleyball.
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Introduction

ThenowdaysVolleyballsportbecomeafastandmorecomplexduetoobligationofitsplayingrulesandlawswhichhas

madetheeffectiveandattractivegame.Inthissportduringmatcheveryplayerhavetoneedtorotateclockwiseintheir

courtwhatcreatesdifficultiestogainscore.Involleyball,serveisthefirstweaponinanindividualhandstogetscorelead

andbuildpressureonopponentteam andworsetheircombinationandconfidence.Toperform effectiveservethereis

needtoapplythekineticchainwellarrangedmotionfrom lowerlimbwheremotiongetsorigintogeneratepowerfollowed

bytrunkpassthatpowerandputshandoverintoupperlimbsandthatpowerutilizeonballtoreachinopponentcourtover

thenet.Allthesemovementsofdifferentbodysegmentsaccomplishedatatimecreatessometroubletohumaneyeto

observeandanalyzesystemsofkineticchain.Agoodknowledgeregardingthesequenceofmovementsfunctionisagreat

measurementfortheadvancementandimprovementofthegameperformanceinvolleyball.Themovementsofvolleyball

areacomplexcombinationofstrength,power,agility,skillandcleverness.Thisinvestigationwillhelptounderstandthe

relationship between the ballvelocitieswith the differentbodykinematicvariables.It’simportantto know proper

biomechanicsprocessofvolleyballoverheadserve.Scarcepaperspublishedyetonconcernedtopic,sothereisneedto

investigatelatestbiomechanicsofoverheadserve.Theaim ofinvestigationhastodetecttheimpactofupperandlower

extremity’smovementsonoverheadserve.Theobjectivesofthisstudyhavetoexaminethevolleyballoverheadserve

actionsusedbyplayersintoplevelcompetition,andalsodescribetheupperandlowerbodykinematicvariablesand

impactontheballvelocity.

Methodology

Six(06)intervarsityvolleyballplayerswererandomlyselectedassubjectforstudy.Thesubjectshadnoinjuriesatthetime

ofdatacollection(videorecording).Theiragesrangedfrom 20to24years.Thenatureandpurposeofactivityinformed

priortodatacollectiontotheselectedsubjects.Thebodyweightinkg,heightincm andageinchronologicalofeachplayer

wasrecorded.Thesubject’smovementsormotionswererecordedbyusingonesynchronizedCanonLegriaS-10video

camerainfieldsetting.Thecamerawasplacedonrigidtripodat12meterdistancefrom trailzoneandheightofthe

camerafrom thegroundlevelwas1.5meter.Thecamerawassetatsportsmodeandthesamplingrateofthevideo
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camerawassixty(60)fieldpersecond.Shutterspeedofcamerawasfixedatfastspeed(Hz2000).Twoanalysisthevideo

recordingSiliconCoachPro8.1andStatisticalPackagefortheSocialSciencev21.0(SPSS)softwarewereused.

Result

Table01:Descriptionofthesubjects

Variables NumberofSubjects Mean Std.Deviation

Height(cm) 06 174.41 8.45

Weight(KG) 06 66.25 5.96

Age(year) 06 22.17 1.60

Thetableno.01,Showsthatthemeanheightofsixparticipantsis174.41cm,whereasstandarddeviation(SD)is±8.45,

themeanWeightofsixparticipantsis66.25kgwhereasSDis±5.96andthemeanAgeofsixparticipantsis22.17years

old,whereasSDis±1.60.

Table02:Parametersofoverheadserveattosstheballphaseinvolleyball

Variables No.ofTrail Mean Std.Deviation Minimum Maximum

HTR 36 156.18 13.64 136.50 195.90

KAT 36 151.47 28.10 111.00 187.00

AAT 36 158.22 12.01 132.00 177.00

BS 36 75.63 10.05 48.70 95.90

HTR = Heightoftossrelease
KAT = FrontKneeangle
AAT = AngleofArc
BS = BaseofSupport

Thetableno:02.Showsthedescriptivestatisticsoftheselectedkinematicparametersofthesixparticipantsattossthe

ballphase.InwhichthemeansforHTRfor36numbersoftrailis156.18,whereasSDis±13.64,theMinimum valueforHTR

is136.50andmaximum is195.90.ThemeansforKATfor36numbersoftrailis151.47,whereasSDis±28.10,the

minimum valueforKATis111.00andmaximum is187.00.ThemeansforAATfor36numbersoftrailis158.22,whereas

SDis±12.01,theminimum valueforAATis132.00andmaximum177.00.ThemeansforBSfor36numbersoftrailis

75.63,whereasSDis±10.05,theminimum valuefortheBSis48.70andmaximum is95.90.

Figure1:MeanandSDoftheselectedvariablesduringTosstheballphase.
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Table03:Parametersofoverheadserveatthecontactphaseinvolleyball.

Variables Nooftrails Mean Std.Deviation Minimum Maximum

KAC 36 170.69 8.04 145.00 185.00

HT 36 208.09 25.96 167.40 246.50

EA 36 144.31 17.23 112.00 171.00

AAC 36 162.11 5.82 151.00 178.00

KAC = FrontKneeangle

HT = Heightoftoss

EA = Elbowangle

AAC = AngleofArc

Thetableno:03.Showsthedescriptivestatisticsoftheselectedkinematicparametersofthesixparticipantsatcontact

theballphase.InwhichthemeansforKACfor36numbersoftrailis170.69,whereasSDis±18.04,theminimum valuefor

KACis145.00andmaximum is185.00.ThemeansforHTfor36numbersoftrailis208.09,whereasSDis±25.96,the

minimum valueforHTis167.40andmaximum is246.50.ThemeansforEAfor36numbersoftrailis144.31,whereasSD

is±17.23,theminimum valueforEAis112.00andmaximum171.00.ThemeansforAACfor36numbersoftrailis162.11,

whereasSDis±5.82,theminimum valuefortheAACis151.00andmaximum is178.00.

Figure2:MeanandSDoftheselectedvariablesduringContacttheballphase.

Table04:Parametersofoverheadserveattheexecutionphaseinvolleyball

Variables N Mean Std.Deviation Minimum Maximum

HBR 36 190.12 18.62 165.20 267.40

AR 36 18.78 6.23 7.00 36.00

BV 36 14.10 2.19 9.21 20.80

HBR = Heightofballrelease

AR = Angleofrelease

BV = Ballvelocity

Thetableno:04.Showsthedescriptivestatisticsoftheselectedkinematicparametersofthesixparticipantsatexecution

phase.InwhichthemeansforHBRfor36numbersoftrailis190.12,whereasSDis±18.62,theminimum valueforHBRis

165.00andmaximum is267.40.ThemeansforARfor36numbersoftrailis18.78,whereasSDis±6.23,theminimum

valueforARis7.00andmaximum is36.00.ThemeansforBVfor36numbersoftrailis14.10,whereasSDis±2.19,the

minimum valueforBVis9.21andmaximum20.80.
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Figure3:MeanandSDoftheselectedvariablesduringExecutionphase.

Table05:Correlationofkinematicparameterswithballvelocity

Variables R

HTR 0.044

KAT -0.580*

AAT 0.300

BS -0.001

KAC -0.146

HT 0.368

EA 0.383

AAC 0.533*

HBR 0.622*
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AR -0.824*

*Significant

LevelofSignificant0.05

Thetableno:05.Showsthecorrelationvalueoftheselectedkinematicparametersofthesixparticipantswiththeball

velocity.TheyareHTR,KAT,AAT,BS,KAC,HT,EA,AAC,HTR&AR.ThecorrelationbetweenHTRandballvelocityis0.044

whichisinsignificanteffectonballvelocity.ThecorrelationbetweentheKATandballvelocityis-0.580whichshowsa

negativemeaningfulimpactonballvelocity.CorrelationbetweenAATandballvelocityis0.300itisinsignificanteffecton

ballvelocity.ThecorrelationbetweenBSandballvelocityis-0.001itshowsmeaninglessimpactonballvelocityandshows

negativecorrelation.CorrelationbetweenKACandballvelocityis-0.146whichisinsignificanteffectonballvelocityandit

representsthenegativecorrelation.ThecorrelationbetweenHTandballvelocityis0.368showsinsignificantpositive

effectonballvelocity.CorrelationbetweenEAandballvelocityis0.383Considerednonsignificanteffectonballvelocityit

representsthepositiveeffect.ThecorrelationbetweenAAC andballvelocityis0.533whichconsideredaspositive

meaningfulimpactonballvelocity.CorrelationbetweenHBRandballvelocityis0.622significantpositiveeffectonball

velocity.CorrelationbetweenARandballvelocityis-0.824showsthemostnegativemeaningfulimpactonballvelocity.

Discussion

ThisstudywasaimedtoexamineselectedBiomechanicalparametersandhasbeenfoundthatthecorrelationofHTRis

insignificant.Newkirk,2015intheartofcoachingsaidthatHeightofReleaseshouldbeatappropriatelevelandavoidbad

habitsaslittledipper,bigdipperandTeapottypeactivities.ThecorrelationofKATwithballvelocityis-0.580andAACis

0.533whicharesignificantandEA,AATandKACarenonsignificantNathial,2012AgreewithEA,AATandKACparameters

whereasdisagreewithKATandAACfoundinhisstudythatFrontKneeAngleElbow angleandAngleofArcarenot

significantcorrelated.ThecorrelationofBSwiththeballvelocityhasdetectedinsignificantasearlieridentifiedby(Khan,et.

al.2019).ThecorrelationofthefurtherselectedvariablessuchasAR&HBRwithballvelocityhasfound-0.824&0.622

respectivelywhicharesignificantandHTisnotsignificant.OnthebasisoftheoryidentifiedthatthegreatertheHeightof

Releasethegreaterthedistancegained.Whenservingoverheadinvolleyballatallerathletehasanadvantageovera

shorterathletebecausetheyhavehigherHeightofRelease,Thetallerathleteisabletogetovertheballandhavealower

angleofreleaseincomparisontoashorterathlete.(Johnson&Martin,2006).

CONCLUSION

Theserveisoneofthemostimportantfundamentalskillinvolleyballsportbecausethegamestarts.Effectiveserveenable

ustobuildpressureonopponentandgainscorelead.Itisconcludedthatinthevolleyballoverheadservetheselected

kinematicvariableslikeFrontKneeAngle,AngleofArc,AngleofReleaseandHeightofBallReleasearetheimportant

parameterswhichplaysapositiveinfluenceingainingasuccessfulclearanceoftheserve.Sothereisneedtobefocuson

abovesaidkinematicalparametersfortheCoaches,Trainersandplayersinthetrainingandpracticestogainthepeak

performanceintheoverheadserveduringvolleyballcompetitions.
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