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The volleyball jump serve hasemerged as an offensiveattack skill when used
effectively duringagame. Theplayer who jumpservescan producegrester velocities,
decrease trgjectory angles, and diminish the time for receivers to react (Stronmeyer,
1991). Thejump server utilizesa high toss, modified four step approach, plant phase.
amswing, bal contact, and landing similar to a spike but moving horizontaly onto the
court rather then vertically near the net. Becausedf t he technique, timing and accuracy
problems occur more frequently during the jump serve than during a conventional
overhand serve,

Despitevery littleresearch on thejumpserve, thetossof theball and timing of the
jump havebeen identified as important parametersfor asuccessful serve. Strohmeyer
(1991) suggested that the tossfor the serve should be with one hand to keep al forces
acting in the intended direction of flight However, as observed with elite volleyball
players, thetosshasbeen madewith thehitting hand, non-hitting hand, and both hands.

The purposesof thisstudy weretoinvestigatethetempora structureof aleft-hand
toss versus a right-hand toss volleybal jump serve, and to determine the practica
application of the jump serveduring a volleyball match.

VETHODOL OGY

TwoDivisonl femaeintercollegiatevolleybd| playersserved as subjectsfor this
investigation. Subjectswerefilmed from thesagittal view with avideo camerasetat 1/
1000 shutter goead. Each subject performed 3 jump serves with tossesfrom each hand
after sufficient warm-up. Videorecordswere digitized with aLogitech mouse interface«
toa 386 PC microcomputerand video cassette recorder operating a 60 Hz. Spatid x,y
coordinatesof 18 pointswere analyzed and the raw datasmoothed with a Butterworth
second-order low-passdigital filter set at 10 Hz (Noble, Zollman, & Yu. 1988).

Kinematicparameters of displacements, velocities, and accelerationsas well as



the temporal parametersdf timing delaysand shared positive contributions between
adjacent segmentswere investigated to determinesegmental interactions. Segmental
absoluteangles weredetermined for the trunk(TR), upper arm(UA), forearm(FA), and
hand(HN) on both sidesdf the body (seeFigurel).
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Figurel. Segmental angles

RESULTS

Because of the limited number of subjectsand trials, descriptive statistics and
trendsin the data were evaluated for practical applications. Resultant ball velocities
were 17.5 m/s (+ 1.0) and 17.0 m/s (+ 2.1) for theright-hand toss(RT) and the | eft-hand
toss(LT), respectively. An increased tosstimeof 0.68 s (RT) compared to 0.56s (L.T)
wasobserved, however, total timewassimilar, 1.66 s (RT) and 1.62 s(LT).

Increasedrangedf motion for both the hittingand non-hittingarms wasidentified
during theRT (sseTablel). Because a three-dimensiona motion was filmed in two-
dimensional space, perspectiveerror could haveinfluencedt he anglesmeasured during
themotion. Maximum angular vel ocitiesqMAV) of both the hittingandnon-hitting arm
segmentsweregreater for theRT (seeFigure2). Thetimeeach segment reached MAV
wasl.1,1.14,1.32, and 1.56 seconds for the TR, UA, FA, and HN of theright-hand toss.
WithaL T thetimeswereshorter with 0.9, 1.10, 1.24, and 1.40 secondsfor theTR, UA.
FA,and HN, respectively.

Timing delaysand percentagesar shared positivecontributions (Hudson. 1986)
between adjacent ssgmentsindicated a simultaneous forward swing of the non-hitting
armand aproximal todistal sequentia pattern for thehittingarm (seeFigure3). During
theRT, greater overlapoccurred between the TR/UA and | essoverlapoccurred between



Table1

Range of Motion (° + SD)
RT LT
Right-side Left-side Right-side Left-side
TR 51 (2.5) 50 (1.7) 54 (3.9) 60 (4.3)
UA 108 (3.8) 39 (2.6) 91 (4.1) 35(3.2)
FA 73 (1.6) 18 (2.4) 70 (2.1) 27 (2.8)
HN 81(2.7) 13(1.4) 70 (3.4) 5(.1)
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Figure 2. Maximum angular velocities
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Figure 3. Segmental overlaps
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the UA/FA of the hittingarm. However, less overlap between the TR/UA and
greater overlgp between the UA/FA of the hittingarm was noticed withalL T.
Overlap between the FA/HN dof the hitting arm was comparabl e between the tosses.

DISCUSSION

During thejumpservethe performer attemptstodeve op high peed with accuracy
at theend of thehittingarm Additionaly, the performer adds ahorizontal component
with thetota body onto thecourt creating agreater forcewithout necessarily incressing
the ammswing velocity.

Theresultsof thissudy seem toindicatethet aRT for thesesubjects, or samehand
as hittingarmtoss, produced maximum benefits. A RT jump serve utilized increased
rangeof motion of the hittingarm and greater overlapof the TR/UA. Theseactionsuse
a longer lever arm and greeter mass to create optimum velocity at the hand. The
performer appeared to contact the ball at the pesk height of the jump withaRT, but an
theway down of aLT.

Because a smultaneous pattern was demondtrated by the non-hitting arm,
regardiessof tossing hand, abal tossed from the non-hitting hand seemed to affect the
usedf the segmentsin producing maximum velocity at theend of the ssgment. Less
overlapshould aidin increasing velocity a t he end of thesegment. Thesubjectsin this
gudy were familiar with the same hand as hitting arm toss (RT), therefore, the results
may havebeeninfluenced by playing preference. Additionaly, therotationat the trunk
and shoulder was not determined. Obtai ning thisinformation would be vauablein the
determination of t he tempord structure of the jump serve.

CONCLUSIONS

As a coach/teacher the jump serve seems o be a naturd progression from the
spike. Wedaman, Tant and Wilkerson (1988) found asequentid patternd the hitting
am for good performersduring the spiking motion. However, no ressarch existsas to
t he comparisonsof thetwo techniques. The hand from which the ball should be tossed
dightly favorsthe same hand as hitting arm for the subjectsof thisstudy. This might
reducethe concern for tossingt he bal acrossthe body whileinitiating a vertical jump.
Becausethisskill is new to thegport, it appearsthat thetechniquecould belearnedat an
early age. The performer’s ability level, strength, and flexibility would be important
consderations on the part of the coach before attempting to instruct the jump serve.
Further research in three-dimensiond space with increased subject numbersat higher
filming ratesshould enhanceour understanding of thetempora structureofavolleybdl
jump serve.
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