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Abstract

Successful sport performance relies greatly on efficient sensory integration and accurate
time perception. However, time perception is modulated by different strategies of
sensory integration. The experience of sports training could be one of the main factors
modulating the strategy of sensory integration for time perception. In the present study,
subjects with various experience of time perception training were asked to perform a
task of visual duration judgment accompanied by auditory stimuli. Three groups of
participants, namely volleyball, dance and novice, were recruited. There were 20
participants in each group and they were instructed to compare the duration of two
visual circles in either no tone or tone condition. The reaction time of volleyball athletes
was significantly shorter than that of novices in no tone condition. The error rate of
volleyball athletes was significantly lower than both novices and dance athletes in tone
condition. Faster response for visual time perception observed only in volleyball athletes
suggests that they benefit more by sport-specific training in perceptual stage of visual
information processing. The sound facilitation effect, i.e. volleyball athletes perceive
visual time more accurately by the presence of a tone, may result from the perceptual

strategies developed from volleyball skill training.

Keywords: audiovisual time perception, sensory integration, dance, volleyball
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potentials,ERPs) s ic & ¢ 2 M > R F &  H AR F 3
.2 & 4 (focusing of visuospatial attention)j # & o % 2
45 o oZn A Ik oE ﬁiz&iéiﬁﬁﬁﬁé‘éﬂ?}’éﬁi%

%*“%ﬁ%%iﬁii4ﬂi’%Wﬁéﬁ“fiﬁﬁﬁ

2=l

T EZRG AP DL F L F o F P S E
& = j% - Adolphe, Vickers, & La Plante (1997) #= 7 # 1 & #
AR TR TR LF7 W HFEPDRELER N
4 (visual search behaviors) » %2 #F & £ 3 o F &

s

;4
(performance accuracy) o i i 4 % & R AR F 3 M & & &
e e Z @B s e 02 o EE K

TR RE o S E FERESPRES O B ER R T N

Rl

He T B P SR AL BT 2 MR 4 B
Fh R AR IR B o N RS AT S
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B AR EE R G R HEEBE o e P
CENEE T N RN A L I O B IR S I B
e I F ez Ba B 4 w2 4 (Mincielle,2008) - ¥
S I T - ik PR R4 it C (attentional model
of timeing) v 3 % 7 > H B R & & H KW F # 4p o 88 4k
o5 % 0 B PRI E I AR E ¥ MR % (proprioceptive
cues) kX ¥ ] & iT eh & B (Golomer, Cremieux, Dupui, Isableu,
& Ohlmann, 1999; Vuillerme, Teasdale, & Nougier, 2001;

EMEANNCNE - - LN 2
AR o R F RER Y RPEHRERRE L EL FRB PG
FBHEIREHRF R FEREFRFFE G ¥FEE MG

Wong, Lin,Chou, & Tang, 2001) - =

=]

A ki Fa % - B d 2R R R e fE R
ek A 5 B EERY TSR Y T EHEBEERFES L
12" R o Abernethy (1988), Borgeaud £ Abernethy (1987)
o EmE R DER APl E & B 4 > B JIF 5 % ok K

R E 4 A B EFRERY O LREGOES [ HE T
S

M OF R G R EDET R X FH (1960) o § &
A 2 E 2 PR E R R AR ER T AR E W R 2

o

B g% a0 20k b oy K3 3 18-19 ko P F
B R (z=2.46) - Borysiuk & Waskiewicz (2008) @ # 3 i
hos &R B OE R P OR o E R OR 2 A NS @ E ¥ R (nerve
conduction velocity)#f 1t * 5 & ' Reh b @ & F § & 4R

T chA S R o F o B A e T B R

32



p
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Kl

(motoneuron) i@ £ B-fp & F & B F R E R 2 R F F B
M % (Ross, Leveritt, & Riek, 2001) - » Davranche % <«

(2006) 1 * »~ % B 4 45 (electromyographic, EMG): # # & &

WEE R I TR s RO E R E R R
RFEERF B R

BB E TR RL AP R R AR YR EE R R
hid f v A B XL ER YR EFERER R EDARE R
e a4 0 A RN R E R B R A

: LR i@ P oA D 0 B

e PR BRI E R AR RGO
i 4 o &8 od -y F oL gl g d BB RS
A K iE RoE AP > KB KB AMRE N4 (Hitzeman

Beckerman, 1993; Stine, Arterburn & Stern, 2003) > 2 2t 1% 5
M(EFRPF )N BpRERE ALEr Faomaf 3R
2o i e L 7 B P =% w4 (Kohmura & Yoshigi,
2004) - I hFH S E ML B LD P L ET LD R

EARE N #RFRERD oL g R DS o
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Ao Al AR R R T DR T (T, % - FE DR
AT ERE N2 8% - BREEDRARE D ) kP FEX

WERORREFRF o DL R oSk FREH [ B AETH ]
AT F BRFEF R P ESL R A B R
HE R R T oEF R E SRR

TR EFPRAPFLD DRE - R B AAAREFT D
PHRIREHREETRAREIPFRF G DR RE K o N
P T F R BRERRE A RS E L B
BH WA EH e AP RRPET EREROF RER O F TR
e ERER S FL P AR SR FE RS
S EEPREFFREFT LR AR EF G MOS0
T PR ER AL LR FHEDE ELE LA
Pt ha 2 RFFALT RS LT FRERFR DS FHFLIR

@ 2t & & B ® g (Kioumourtzoglou, Michalopoulou,Tzetzis

& Kourtessis, 2000) -

Hascelik, Basgoze, Turker, Naeman & Ozker (1989) ¢
P EFE@s AR EPFRF T F B 2y 2w s
5 214.55 % § v 200.0 = 5 > AP H oz {5 A~ W i 199.3 %
) %2 17505 F ) - i B A F % 2 P 7 > PR EFH R AN
FE P e AEBERE L QR o ~ 2o oA
kP e %R REFE e ks F - B
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PR F R ARt B3 omgerERE LR %
BriE 2 B e & 4 A D OFE S o B

5 ¢
FHELAFERT ORREIFG L AT OB ERT S

RZFRDFRFERFFE LS BPRFED e o FpR
FERESFREITHRERT 7R EE LN E AN EIHG
Boeh R Rk F oA AR LA R R IRE
B A F BB Ehi+ o4 Fl s @sHamBi B> e g
HeniEHE P Tl PR E SR DY R B AR
T B 4> (per-motor)it 4 e A I FF R0 4 18 ﬁi%] B L AR R T
B F BRE R REMNEFR R 0 AP F R E R R 2LE
# R 2R LB EARY@ERE FLXIN? RA

ok o2f o fi B % i # (dyanamic sensorymoto-demanding) :»
FE B RPRESRFHALIFR oL RE R AR

¥ £ 2 hFF 5 T Y s LA R ARE R
o B w4 o X AR K g AT &R (Kohmura &

L

Yoshigi,2004;Maeda & Tsuyuhara,1999) - % @ » % 3 % § ¥

B pE i R M P IRE RO S oo 2T oa i I AERY

B R R Y Frk ke Tk B ) h o B
3

FEAOM G SRR ER R BT LG B AR
o3k oo

R

1=

| % 3 oFE = B o E R

Bork F & OB AR F 2 OGR R TR N %A R L
SONIEINR - S eI I S T ) o S = - SR SR R S

A 1 X % (context control visual strategy) @ # < % &
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o @R B R A

B h 2 ’%fﬁ—é‘f‘lﬂi'?ﬁ%
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