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ABSTRACT

The aim of this study was to determine the relatips between acceleration, agility, and jumpingighin female
volleyball players. A total of 12 female collegiatelleyball players were examined. The mean (SI¥ wgs
20,10+1,197 years, height was 1,7440,057 m, andghteivas 61,304,244 kg for the 12 volleyball playdn this
study, the T test for agility, acceleration testdavertical jump test were used. A significant riegacorrelation
existed between vertical jump with acceleration agdity (P<0.01). Vertical jump was highly correéd with
acceleration and agility (r = - 0.799, -0.777, resgively). In conclusion, the present research stbvertical jump
performance for collegiate female volleyball playethat positively affected acceleration and agilitlso,
relationship between jump performance and acceilematagility in volleyball is very important to ptloce high
force and rapid stretch shortening cycle movemarid high-speed whole body movements. Vertical jump
performance, working with volleyball teams, needbt able to administer efficient, but relationshiptween
vertical jump and acceleration, agility needs todetermined in longitudinal training investigationgertical jump
and agility, acceleration development program cardesigned with minimal cost and equipment. Thaltesf this
investigation show that coaches can utilize agdityl acceleration training for vertical jump devetfoent.
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INTRODUCTION

In volleyball performance depends on well developégisical qualities, which are agility, acceleratistrength,
and vertical jumping, and superior anticipation dedision-making skills. Volleyball performed on area requires
high-speed whole body movements. Many of thesdraresponse to the motion of a ball, oppositiornyeta, or
team-mates. Thus, volleyball is an intermittentrsploat combines active and passive phases of qualyrequires
players to compete in frequent short bouts of hijansity exercise, followed by periods of low-ingity activity[1,
2] Also, volleyball is an intermittent sport thadrtical jump is a fundamental part of the spilkes block, and the
topspin and floating servesl .The most effectivikesp volleyball is likely dependent on verticainp height and
the body position adopted before ball contact. Sipafly, a high vertical jump in volleyball is aitical component
in hitting and blocking. Indeed, the vertical juigpa common tool used to assess explosive strengtblleyball
athletes[3]. During volleyball competitive, playene involved in defensive and offensive jumpingwétées where
power, strength, agility, and speed are requiredpénerally, athletic performance coaches are resple for the
improvement of these movements. Speed, agility, @owler are important components of sport perforragiic
Agility performance has been determine many wagsluding “the whole body quick/accurate movemenmt i
response to a stimulus” [6] and “the ability thange direction, as well as to start and stop dylifk 8, 9]. Also,
agility has been reported to be influenced by esipko strength, balance, muscular coordination, fengbility[10,
11]. Agility deals with the changes in directiondathe ability to effectively couple eccentric armhcentric actions
in ballistic movements [12]. The cognitive compotseimvolved in tasks that have traditionally beasatibed as

303
Pelagia Research Library



Haci Murat Sahin Euro. J. Exp. Bio., 2014, 4(1):303-308

agility (e.g. athletics sprint start, shot put,-zeg runs) differ greatly from tasks that contagngicant uncertainty
of time or space (e.g. reacting to a spike in wiidl, evading an opponent in football) [10]. Besauhe limiting
factor in sprinting is the vertical jumping duettee acceleration of gravity and because high hatagumping
production is requested[13], agility movements ljjkiavolve these same components. Acceleratiorefindd the
rate of change in velocity that allows a playerdgach maximum velocity in a minimum amount of tiemel is often
measured by assessing sprint performance over distainces, such as 5 or 10 yards [14]. Maximunedps the
maximal velocity at which a player can sprint[1Human locomotion requires coordination of the upged lower
body. Linear actions such as acceleration and ndpspeed can be affected by changing the mechahtbe arms
or legs[16]. As such, the ability to develop vetgdn as short a time as possible (accelerationy b® of most
importance to performance in many sporting ac#sit{17]. Furthermore, it is thought that acceleratand
maximum velocity are relatively separate and spegiialities[18, 19]. Thus, achieving maximum speedier or
possessing greater acceleration has obvious adyntan many sports. Little studies have shown gtron
relationships between strength and power measuaceseatical jump performance[20, 21, 22, 23] sutjggsthat to
some extent, strength and power qualities influgpedgormance in vertical jumping. Therefore, then af this
study was to determine the relationships betweeeleation, agility, and jumping ability in femalelleyball
players.

MATERIALS AND METHODS

Experimental Approach to the Problem

This investigation involved sectional design to leate the predictive power of explanation on vertical puof
acceleration, and agility ability. A total of 12nfiale collegiate volleyball players wesbtained. The T test was used
for agility and electronic device was used for iaitjump. Electronic timing gates were used tardccompletion
times for acceleration test.

Subjects

A total of 12 female collegiate volleyball playevere examined. The mean (SD) age was 20,101,188 yieeight
was 1,74+0,057 m, and weight was 61,30%4,244 kdherl2 volleyball players. Before conducting tlperiment,
all subjects were informed of the risks of the gtadd gave informed consent. The study was apprbyeh ethics
board and met the conditions of the Helsinki Detian.

Procedures

In this study, the T test, acceleration test, amdical jump test were used. All of the volleybglhyers included the
study had the same physical fithess. The tests agpéied in the contest season, and the aims desié were
explained to the players before the tests were wxiad. All tests were performed on an indoor syinthgtch, and
the tests were started with a 20-minute warm-ugsiees While the tests were conducted, the same heeat
conditions were taken into consideration. This d@®wed by the administration in this order: sta@ry 10-m,
vertical jump test, and agility test. Subjects perfed two trials of each test, with at least 3 rt@sLof rest between
all trials. The best performances in each test wsesgl for analysis. There was a 5-minute rest@essitween the
each test. All tests were conducted >48 hoursvioglig a competition or hard physical training to miize the
influence of fatigue on test performance. Electtahévice was used for vertical jump height; conepwatch, and
tape measure for distance were used for agility E#sctronic timing gates were used to record detign times for
acceleration test. The methodology employed dutiegests is summarized in the following paragraphs

Testing

Agility T-test

The T-test (Figure 1) was used to determine spatrddivectional changes such as forward sprintiefi,and right

shuffling, and backpedaling. Based on the protectlined by Pauole et al. (2000) , subjects begdh koth feet

behind the starting line A. At his or her own detn, each subject sprinted forward to cone Btandh the base
of it with the right hand. Facing forward and withicrossing feet, they shuffled to the left to céhand touch its
base with the left hand. Subjects then shuffletheoright to cone D and touch its base with thétrigand. They
shuffled back to the left to cone B and touch iésdr Finally, subjects ran backward as quickly @ssible and
return to line A. Any subject who crossed one fiootront of the other, failed to touch the baseh# cone, and/or
failed to face forward throughout had to repeattédst. The recorded score for this test was theeibet the two last
trials and times were recorded to the nearest oneldedth of a second using an electronic timingesygBrower

Timing Systems; accuracy of 0.01 second) placedn®dbove the ground.. Reliability and validity bftT-test

were reported by Pauloe et al. (2000).
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Figure 1: Agility T-test. The player tuns forward from cone A to cone B, then shuffles to the
left (cone O, then shuaffles to the right (cone TN, then shoffles back to point B, before minning
backwrards to the start position (point &7

Acceleration test
Acceleration was evaluated using a 10-m test, inmglsprinting 10 m as fast as possible from aigtaty start
position, as previously used by Wilson et al. (1993
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Figure 2. Acceleration test for 10 m. (%

Vertical Jump Test

Vertical jump height was measured by a maximumis@rjump with a countermovement (CMJ). During the
countermovement, subjects began in an erect stgupaisition and moved into a semisquat position teefiomping.
The subjects stood on a rubber coated contacopatfl20 cm 380 cm) connected by a cable to aaitiiher that
recorded the flight time of all jumps. The timersaaiggered by the release of the subject’s femhfthe platform,
and stopped at the moment of touchdown. The flighe was used to calculate the change in the haiflie
body’s center of gravity. Subjects’ hands remaiardips throughout all jumps.

Statistical Analysis

SPSS 16.0 statistical program was used for evaluathd calculation of the data. We summarized tita dnd
evaluated the means and standard deviations. Tiaiexglationship between measurements, Pearsorlaton
analysis was used according to the results of ¢lsé @f normality, and linear regression analysis waed to
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predictive power of explanation on vertical jumpadgjility, acceleration and sprint ability. The sfgzance level
was taken as 0.05.

RESULTS

Table 1: Descriptive and performance characteristis for female volleyball players

Variables N Mean Std. Deviation
Age (year) 12 20,10 1,197
Height (m) 12 1,74 0,057
Body weight (kg) 12 61,30 4,244
Vertical jump (cm) 12 34,20 7,969
Acceleration (sec) 12 2,04 0,141
Agility (sec) 12 11,14 0,823

The mean (SD) age was 20,1041,197 years, heightlyas0,057 m, body weight was 61,304,244 kg,iea@rfump was 34,20+7,969 cm,
acceleration was 2,040,141 seconds, and agilitg Wh,14+0,823 seconds for the 12 collegiate volidiytdayers (Table 1).

Table 2: Analysis of regression between vertical juping, acceleration and agility

Dependent variables Variables B Standarthata Beta T P
Acceleration  -45,191 12,010 -0,799 -3,763 0,006
R=0,799 °R0,639 F=14,159 P = 0,006

Vertical jumping o 7528 2,156 0,777 3,492 0,008

R=0,777 *R0,604 F=12,194 P =0,008

As shown Table 2 , he model is found to be meanihgf the regresssion results of acceleration agtity for
vertical jumping (P<0,05). A significant relationghexisted between acceleration, agility and vaftjeimping
(P<0.05). A unit increase in agility lead to a ohes7,528 unit in vertical jumping performance. Also unit
increase in acceleration lead to a change -45,hBIruvertical jumping performance.

DISCUSSION

The present study examined the relationships betwpanting, acceleration, agility, and jumpinglapiin female
volleyball players, as these abilities are consdetritical to success in volleybalthe mean (SD) vertical jump
was 34,20+7,969 cm, acceleration was 2,04+0,14bnsks; sprinting was 2,870,179 seconds and agiig
11,14+0,823 seconds for the 12 collegiate volldyplyers. The relationship between vertical junmgl agility,
acceleration, sprinting performance found in thisdg (P<0,05). Some sports like basketball andeyblll have
high ground reaction forces when players land feohigh jump. Vertical jumping is regarded as andngnt and
attractive element of many sports such as bashkedial volleyball Many other factors have the potential to
contribute to the success in a volleyball game; ragnthem is agility, speed, acceleration, and gyicRIrevious
study found that the mean (SD) countermovement juap 28,70+2,50 cm for first week, 30,67+2,54 cmffurth
week, 32,67£3,39 cm for eighth week, 34,29+3,57fom24th week during season in female volleybadlyels.
Also, the mean (SD) squat jump was 27,03+2,48 anfiffst week, 28,72+2,46 cm for fourth week, 30,3(87 cm
for eighth week, 32,68+4,06 cm for 24th week dursegson in female volleyball players[4]. Marquealgt(2008)
found that the mean (SD) countermovement jump wig2235,90 cm for before the experimental period aad
35,56+6,28 for after the 12-week experimental mkiiio 10 professional female volleyball players jayin the
national first division of Portugal and the Europesup.Jumping ability is related to power production,ist
important to remember that the effect of strengttl apeed on power is multiplicative. This meang tha best
gains in power will occur when there are incredseboth strength and speed[27Mero et al., (1981) found a
significant correlation between sprinting performanand jumping tests. They indicated that thisticrahip
strongly related to the mechanical characterisifckast twitch muscle fibers and notably that aheigfast twitch
muscle fiber distribution was found in the spristéested? found that the mean (SD) countermovement jump was
29,49+5,09 cm, agility was 11,92+0,52 seconds, a@dn straight sprint value was 2,33+0,10 seconds3fb
women; they are licensed in various team sporttiffl, basketball, volleyball, and handball). Tteyo explained
that a low correlation was between agility and ieattjump, agility, and 10-m straight sprint testsvomen. Other
studies, sprint times reported were 1.05+0.05 s#xdor a 5-m dash (Wnorowski, 2007) and 1.68+0.68&onds
for a 10-yard dash (9.91 m) (Morrow et al., 198@ong (1982) studied the relationship between tliendere
movements and physical performance among the @ayetlass “A” women'’s volleyball teams in Chinaokn the
regression analysis, he found that the defensiveements were significantly related with speed. §t-fer agility
was performed before the preseason, after the gsesgand at the end of the season’s competitiasgptDuring
the 2005— 2006 season, T-test performance impreigedficantly at the end of the preseason (9,698&6onds)
compared to baseline values (10,01+0,6) and costiria improve toward the end of the competitionseghaf the
season (9,17+0,8) for women’s intercollegiate wdiI[3]. Agility running times correlated signifintly with
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countermovement jump heights (r = 0,58). In fagtmp height explained 34% of the variance in agititpning
times [33]. Barnes et al. (2007), found a coriefabetween jumping and agility performance. Thisp &xplained
that countermovement jump height was highly coteglawith drop jump height, reactive strength inderd
isometric leg extensor action peak force. Youn@let(1996) found low and nonsignificant correlatibetween
vertical jump and 20-m change of direction testtePson et al., (2006) reported a significant dati@en between T-
test and vertical jump in women. Pauole et aDO@® reported low to moderate significant correlasi (p < 0.05)
between T-test for agility and a 40-yard sprint(0.73 for women) and a vertical jump (r = 20.85 Wvomen).
Speed implies acceleration from a starting positieteleration implies power, and maintenance ekesprequires
muscular endurance (Sharkey and Gaskill, 2006iticat jump is affected by both neural aspects emgcular. In
order to jump higher, the greatest vertical acegien should be achieved before leaving the grourids
acceleration will create the greatest initial vetivelocity. The greater this velocity is, thelmg the center of mass
that will be reached. In order to achieve the g&tatertical acceleration, the player needs toteraa much force as
possible over the shortest period of time (Ziv aittbr., 2010). In a study reported a low correatbetween T-test
and acceleration (20-yard as split time of 40- yart sprint velocity (40-yard) in women (Peterstal., 2006).

CONCLUSION

In conclusion, the present research showed veijticap performance for collegiate female volleyljdfyers that
positively affected sprint, acceleration and agilidlso, relationship between jump performance amlint,
acceleration, agility in volleyball is very impontato produce high force and rapid stretch shongriycle
movements and high-speed whole body movementsicdkjump performance, working with volleyball team
need to be able to administer efficient, but retathip between vertical jump and sprint, accelenatagility needs
to be determined in longitudinal training investigas. Vertical jump, agility, acceleration andisptests measures
are becoming increasingly important in the evatraif performance for various sports. The goalr@intng to
improve the vertical jump is to maximize the whbledy’s vertical velocity at the instant of takedfb achieve this
goal, the coaches must to go into training morerance in agility, velocity, and acceleration forllegball players
who needs to produce greater force on the groundmgeof time or spend less time on the grounddpoing force
before the takeoff. Vertical jump and agility, aeration, sprint-development program can be desigwéh
minimal cost and equipment. The results of thigstigation show that coaches can utilize agilibgederation and
sprint training for vertical jump development.
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