HREFHIE 55 499-511, 2010 499

PRERTUNC 350 PR - AERAE T L —=V 7 Q&R
He w5 BIR FwHY
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Abstract : The first purpose of this study was to examine the influences of explicit and implicit percep-
tual training on the reaction-time and accuracy of pitched ball anticipation. The second purpose was to
examine transfer effects to a new pitcher. Twenty-eight varsity baseball players participated in this
study. They were randomly assigned to an explicit instruction group, an implicit instruction group, or a
control group. Forty-eight test trials and 72 perceptual training trials were administered on the first day
of the experiment. On the second day, 48 test trials followed by 144 perceptual training trials were ad-
ministered. The third day consisted of 48 test trials. The test consisted of evaluation of the pitch location,
pitch type, and both pitch location and type. Anticipatory cues were introduced to the explicit instruction
group only. Participants in the implicit instruction group were instructed to react intuitively. Participants
in the control group performed only test trials. The results indicated that the level of awareness of an-
ticipatory cues was significantly lower in the implicit instruction group than in the explicit instruction and
control groups, whereas that in the explicit instruction group was significantly higher than in the control
group. These findings suggest that instructions demanding an intuitive reaction inhibited awareness of
anticipatory cues. Moreover, in both the explicit and implicit instruction groups, the speed of anticipation
for pitch location and for both pitch location and pitch type were improved significantly by the 72 percep-
tual training trials, whereas no such change was observed in the accuracy of anticipation. No improve-
ment in speed or accuracy was observed in the control group. These results indicate that explicit and im-
plicit perceptual training yields similar improvements of anticipatory skills and different levels of aware-
ness about anticipatory cues. No transfer effects were observed in this study.

Key words : explicit learning, implicit learning, instruction, anticipation skills, baseball
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geretal.,, 1996), /SF I/ (e.g., Abernethy
and Russell, 1987a, 1987b), A1 v/ a1 (e.g.,
Abernethy, 1990a, 1990b), ¥ v 51— (e.g.,
Savelsbergh et al., 2002; Ward and Williams,
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T, Bk (e.g., 1984; Cassidy,
2000), ¥V 7 +7R—J (Gabbet et al., 2007), -
=2 (e.g., HE - ££J5, 1989; Farrow et al.,
1998), /N A4 FAR—) (Raab, 2003, experi-
ment 1), /N F7AR—) (Raab, 2003, experi-
ment 2, 3), /NL—iR—)I (Raab, 2003, experi-
ment 4) ICBVWTURIN TS, 6T, EE
DFHEAFIVR/T 3 —<V ADM LI R AR
DL LGP LTS T % (Farrow and Aber-
nethy, 2002; Williams et al., 2002 ; AT 7,
2005; Smeeton et al., 2005; Gabbet et al., 2007).
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Thhi 9 572010, IHEFBOSEBRIC L > TF
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(guided discovery learning) dFHWHNTW 5.
ZOHTEH, BENGEEE R Y525
V—= Vv 7 O% (eg., W% - K, 1989;
Farrow et al., 1998) k5 &, MIEFL—2V
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—77, BEFERTGEEL T EETE
(incidental learning) 73% %. Farrow and Aber-
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Tholz. Z LT, BHEZERORRELZRHNL/20
IZ7 - AR E LT, U TFANRICE
5 TRIFHE» D EFEREER STV T A LD
HE U=V T RO T A N hON15 5 % X
HEBRIBMERT 72, 75k, £TOSHICET
HEBEKIEDTS B & L.

I % R

1. FRAFHEHIYEBREER

WAL T AL 2HOERKICEIT 2 TRIFH
0 BB RICOWT, BEBURERTE5.03 £
1.05, WIEHCREET1.74+.93, HHEE3.23+
145D %R LTz, W OFE, HOEHRLR
Hbhni (F(2,27)=15.87, p<.001). FhitkE
OFER, BEEBORICHENTEBELZREE (p
<.001) ZHHEIBE (p<.001) AMENERETL,
IR e TSR MR EAE R L7 (P
<.001) (M1). &7z, FHFHLIVICEETIH
ROWELIMCEH L 722 LITOWTOH HEEh
3, BAEEORBECIE U TFANET24, 2HHA
OME V=V T HBERALF AL 2HICE
WTHRIGBRONA. HEABETIE24TH -
7o BIEBURBEICIZ RO N - /2.
BEHORBEO TR FH 2 0 BB mic o
T, GHORE, BROTEHIEIBD LN (F
(4,32)=850,p<.001). 2L T, 7UFA
DO (2.59+1.41) 7V F A FUBEOME
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(8) V==V 7 ROT A RO FEE A (4.81+.93)
T BH AR, BEESRD LN (1=5.67,p
6 <.01), FUFAFRICHNTT Y F A+ LBED
5 L HME U=V T RO T A R TR

BHARINTC.

2. RIGEHEIRUIERGER

#£31, EWHOEFWEMERT T A F DRI
WBifd] S R AR L7z, 72, F4ICIERIE
R EBUERFRERO HEZR L 72, ERIGERIZOW
TF % VAV E R L 72/8R, & THERICE

THETEH ST RHEN
=~
T

mal

SRR WHEECRTH etk
1 RAFTFAF 2BROBERMRIC &2 EHOTHT

0 B WMETH- 72 (p<.001). IR, &FHEEICH
£3 BHOET A NI HF RGN OISR (ms)
TG pies U F A RAFTFAF1 RAFTFAL 2
O — AT
BAAEHOREE 283.68 ( 52.12) 112.71 ( 60.65) 72.22 ( 82.02)
B FEBUREE 280.72 ( 33.19) 156.80 (136.09) 80.32 (168.32)
IR 219.99 (110.21) 191.60 (107.55) 186.65 (102.65)
BRAE T
B HOREE 276.59 (107.82) 1.56 (187.18) —11.13 (248.44)
IEBURTE 272.38 ( 55.80) 141.80 (189.43) 47.21 (244.73)
Fsputlkiea 227.07 (176.60) 209.81 (114.58) 165.66 (159.16)
RBAE &t
WEBOREE 359.52 ( 64.15) 262.80 (104.05) 170.73 (170.60)
B FEBUREE 361.17 ( 62.80) 219.28 (155.83) 205.62 (196.01)
IR 326.78 (130.57) 323.36 ( 90.98) 295.15 ( 67.26)

RS HIcRE TS

BHTEHEURTE 357.64 ( 93.37) 280.45 (113.81) 181.15 (210.89)
TBAEBOREE 340.05 ( 61.98) 227.01 (192.06) 184.17 (198.09)
e HIEE 318.68 ( 68.17) 316.01 ( 91.97) 312.77 ( 89.63)

) HFOV Y — AR LU L Loz md. () HIBHERELT .
R4 BHOKT A NTET B THEAOERIEEE (%)

MAFTFAR1
IERISER ¢l

WAL T AL 2
IERISER ¢l

FUF AL

Ry I k
Fll: pisa TRE® m

o — AT IS

WfEBOREE 85.44 (14.82) 6.77  90.66 ( 8.28)  13.89  77.26 ( 9.80) 7.87

EEHoREE 86.87 (18.80) 11.85  86.95 (11.83) 8.84  85.77 (12.00) 8.43

fopnalkied 85.00 (12.26) 8.57  84.70 (17.34) 6.00  82.50 (14.65) 6.66
BRI

PAfE#OREE 85.19 (10.96) 9.08  77.78 ( 9.62) 7.17  75.00 ( 8.78) 8.05

BEHoREE 85.02 (1 9.49) 1044  81.90 (10.52) 8.57  85.24 ( 7.44)  13.40

Lopnalkis 88.33 ( 6.67) 17.25  81.67 ( 8.17) 11.64  79.62 (11.47) 7.75
BAETHE&E

BFE#OREE 75.34 (19.74) 7.21  65.49 (10.52) 10.88  65.86 (11.98) 9.65

WIEHOREE  76.85 (14.58)  10.06  68.10 (13.85) 8.80  75.76 (13.21)  10.87

oelped 72.50 (22.38) 6.37  68.86 (17.66) 7.45  70.02 (19.82) 6.81
TR RS A T 7R A T IS

PEAEHOREE 67.59 (20.03) 6.02  63.23 (16.12) 6.71  70.96 (15.40) 8.44

WIEHoREE 70.34 (21.93) 5.85  72.90 (17.01) 7.96  73.74 (11.83)  11.65

opnalkisa 65.68 (15.40) 7.92  70.23 (18.55) 7.32  67.20 (18.18) 6.97

) I —ATREME, RETHERAEZ0%, BaTFUGEM, BEBREGELHCRETFRSEMIFE2%6DF + v/ ALA
WERB L7z, £ TUTBWT p<.001% 77w L7z, () WITEERAELRT.
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1) BeF OV —RREEEL U AR T

FYT AN BANF AR BAMT AR2
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TYF A RANT AN HANT AR2

2 BHOKT A NTBT B RGHHHE

> TRERE R,

1 a—AFHEIEH

I —ATFREEMEORISKRRE (M2, Z/Sx)L)
ICF AN DOEE (F(2, 50) =21.83, p<.001),
OO ETATOZHEEAP A b (F
(4,50) =3.52, p<.05). BELF A DO HNEM
ICBWT, BEEERRICET A7 A F OBEHMER)
BRABDON (Fs(2,24)=17.59, p<.001), T
MBEAIT- IkER, TV T AFDLLERANT A
F1 (p<.001) WA ALFFAR2 (p
<.001) T THEMPRDON/Z. 6T, #
EBORFEIC BT 57 A M OBMEDRERIRD B
(Fs(2,24) =11.99, p<.001), FRHEEIC Lh
X, 7UFALLLRAFFAF T (p<.01) 7
LUIHRAFF AR 2 (p<.01) I CTOMEHME
MARDONI-. HHBRCE BRI R o N7
Sz ERIGRICEEE T AP OERRMOE AN
RSN/

2) EREETHISEME

BREE T WIS O SOBRER (K12, Fho3xob) i
FAFDOERE (F(1.43,35.79) =22.18, p
<.001), BOUIERHEETAFOXEERPRD
N7z (F(4,50)=3.20, p<.05). FEL T AT D%
HAERIC B W CEEAEZURTEC 7 A F O£ R
NARD BN (Fs(2,24) =11.57, p<.001), Tz
BEEFT - Ik, TUTFAEDLLERALT AR
1 (p<.001) ZBHTICARARTFAR 2 (p<.01)
I COREMMBRD N, BT, BEHR
FCBT AT AT ORMEDRARD LN (Fs
(2,24)=4.38, p<.05), FBREBICLNE, 7

VF AR HRALFAF 21X TOEMEHM
RENTz (p<.05). FHHBICHE LIRS
Nighotz, £, BAFTFAF LITBWTHE
DOHFMERERRD O (Fs(2,25) =3.43,p
<.05), FRBCEIC LhuE, BEFEBURBEHIHIEE
ICHARTROWRIRERLA (p<.05). ERIEX
T AP oERHR (F(2, 50) =9.02, p<.001)
BRON, TEREDOMRE, TUTALLLRA
FFARL1 ($<.05) LUK AFFAR2 (@
<.05) T TCOEKTARLN/. ERILFRIC
FMOTNRMOZHEFERIIR OGNS D 5 7

3)  BaE TN
REFHLEEORIGHER (K2, £/5%)1) 12
FAFOERE (F(2, 50)=16.40, p<.001), 7t
LLRICHEE T ALTOREFERD RGN (F(4,
50) =3.14, p<.05). BELFAFOFLIEHICE
WTCBEHURBIC 7 A F OBIMERENRD Hh
(Fs(2,24)=7.71, p<.01), FTHRBEHIT-> -
B, FUFAFLLBEAFF AR (p<.05) 7%
LBUIWRAFT AL 2 (p<.01) (K THEM%
RLTz. T, RAFTAFIDLLRARTA
F2(p<.05) i ChiEMERL (p<.05).
IO, WIEEUREICT A+ OBEMIE D RARD
bh (Fs(2,24)=8.09, p<.01), TRk &
nE, 7VFAELBRAFFARL (p<.01)
HOLCICEAFTFAR2 (p<.05) AT TOE
MR SN/ HEBFICEE 2T R Nnmh
Sl ERIGRICHEEETF A OEHRBUTHANE
MR SN ho 7.
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4) FEREMLR 7 R A TS

BB BHR 2 TR S T RIS 351 5 SUGKE
fiCF A oERE (F(1.45, 36.43) =11.10, p
<.01) RN, THEEORKR, TUT AL
PHERAFTFAFL (p<.01) LKA T
A+ 2 (p<.0D) I TOEMHBPED BN,
HOFHEBOHE T A FOFEERIZR 6N
otz ERIGRICEEE T A FOEHRROZH
TEHILR N - /2.

N # =

KWFFEEOHE 1 OHMIT, HFOFRBKRTFEICEK
JAERTER - WIEAE PV —= v 7, BT
HOR S L EFHEHICRIETEELZTARNSLZ L ThH
Sz, ZDT=OIC, BEEUR EWTEHuR T AW T
FHFEH» 0 BEFRILOBRE MR, BEH
R BAEBUREE L EBIRFIC AN TRV E b &
RU7c. BRFEB LM AV GBENME L —
TR L 7o Tige (Farrow and  Aber-
nethy, 2002; Raab, 2003) Tid, BEfEHRICHAN
TRAFEEHLATRFHED D OBF 2 HEH
LT EICH L TWAER, KFROHEEND [H
TR £ & WO BTEHRIC L - THEFRIE
HIH TS EPAEETHAH Z EDRHLNITE -
7o BRFFIFFEEOEBZEZTHL /vt &
R DB SR LEMHTHY, MEFL—
SV TRAATETCOERGE COFM L
WL FAUCH L TTITEBOR I FEE D H O EHEAL
BPHT A ERRTIFETHD, BEEHHTD
FIRTWRECH S LEZOND. Eio, MHE LV —
ZVZIZEBWTS, FHILWT & EBEEO W
C L ICERE R BT U S A BRI
NTHHLBWAHETHLEEZ2OLNS.

7z, AR TIE, BEBRFICSWTTHTF
BrOEBRLOBELETF AR V—20 7
OWRNCHEIE L 72, £ DR, WS TRT5 2%
ANCHANT, BfE#Er a5 2 ki3 E o TRlF4
DO DOEBIB RSN, 61T, KAFF AL
2BICBVTRIEBEZRFICENTH WTFHIFH
PO OBFHE R L. SO EHD, BEET

BT —B L CTFHFHL 0 OFHAE fE - 72 50H
FU—Z VT m T TN SRR SN ¥
EBORFRITS LTS, FRIF#E2 D OF#IL % 3%
FT DAREMEN B B 7O F L — = 7 iR
FRICEFALICBI 9 2 BRI ORIZ TR O 7L -
723, U T A b CIRBAEBORE: & BEBREED
AU #ongtt BESOR bR EER T 5 2
F, TELRYBL2OEMCKIGHE L &V o4
) TFRRIGEST- 72, D1, FUF AR
DS TIIBATEHURT: & BEBORTEIC 10 2 T
F#H2 D OBHBIFRERE TH > 72 LHERI S 1,
B#oENTI V- v M E B L THEL
ToeFEZ2bNA. £, BEHRLE GTICHEER
b 2 FICRIEOF & & IEREr % BR L 7ot
FHE, ME P U—2 v BT T S B
59, RAT T A 2HOBERKIC B\ THETE
BorHE EBTEBORFEOPBICAE S 5 TRIFH 20
BB EARLE. LR, TEETRIG
& EVOBERTRE S ZTICME N —Z Y
TEITOY IS, FMTE» D OFE L LB
MEON/-LEZ2ONS. CNHDOZ L6, B
LR PBFAEIE P LV —o v 7B E, e
RO TFHFHE» D OFBZIE S, LDk
B, BEMME RV —Z V7w 2 5.

FHIZF VI ONT, T— A TG RET
WIGAFIZ I 5 FREO TR AF L OF EITITIEFE
BOEMZR LTz, EBOLOEMICE N Th 4T
OBEOTHEOEFERICIIE S R ONE, BEEHK
B BFEEOREO T ORI N2 TOME
FU—Zo v 7l ks TAE L. ZOH%D1443K
TOMBE N V—2V 710k 5 T, BEEBURTENER
EF R 5\ TH 2 5 ISR O 5E#E % 7R L
7oL FRAFILVOR LIZR 5N - 72
L7eh->T, 28fTOMTE LV —2V 7 DRT
BAEBUR EYBAEBUR OW ] 53 IEFEVE OFERs % £ -
7o SOGRFE D FE#E &\ D FHIAF L DA F % E
7ot ZA.

LaL, BRETFREEICIWTIE, MIGEREO
FEMEICRE D EMMOE T E WD FL—F 47534
Clz. FRIOEMHEIFEZRDT T T A5
PBED T A P THE T L 7c—77C, RIGKER]
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BEABRHTE TV T A 2OHARA R F A
T, WHEBRBECTIEI T T AN AHRA L
TAF 2T CHEEERL. TOFV—TF
FT7MWECKERE LT, R %K AATER
BT 5 H5GEROR—IVOR 2T Lo FHl
F#Hh 0 TR TTIEI B % R L 7wl Rt
NEZOLNA. TOLD%, BEREBIEOF A
THRT L TFHEITFHE2 D RERSINZEIC K - CHE
ER L IEECFIA S, BURETOER
WEEE N EEZOLNS. T LT, TORBO
BRI, ZnUBRICERINS TFHEITF#H2D
OFAEZIHL, ThETHHL W= THRIFHE
POICEET 5B LD D W ERICER /T H
BISHEE, ZORR, RICKHE O & B
DIEKFTEVD PV —=F LT T7RELEHES N
A, LoL, BETFEICEWTRONAZD LD
AR, TEITFHE D O BAEEREIEO TR A
Lz a—AFRIEEC, BETFHILKEICKE YT
BRONZED 7. BETHEREEHRETHLE
ATV, TI—AFENZOWTOTFHEIFH» D
DFRBLE o CTREREXITONENDH720,
BRE TR D AD G THRILL 7o TR TTHE OFF
BAHERLIcOTRE W EEZLNA.

CD L DI, HE TSI\ TRZ A HERA
DRGNP, a—ATFRGRGERTREG THEME
ICBWTIEMHEIFHIC 2K BB ED b Nin - 72
T EICR LT, BEAEUREE B EBORTHITIER
RRICFIIZF VT m B3/, Lch- T, BEfE
BURKE CBHEZURPEIC B W TE LR 5 FHITFH2 D
B E2RO NI 6T, FHIAFIVIC
OWTHFBREDOFEEGRARLIEE2S. &
TUIHTFEFOBIEICNET 5 THIFHA D ICD
WS R 5 2 TEHE ¥ < Th, [H
RCRIGR L] 2 WOBEHRE 5252 & TH
BEOTFHMAFIVOEBNAETH 72 L HE
RS 5. BIEEURE G 2 5 2 LT3 i i
A a2, 0Kk DI ABOBLERRAEE
BRI L 7R E EFEIC BV, 2hbo
AR5 EbaEéns. CTNET,
HIE—EE) AL & O CHEAESEE L EEE O
SR A B L 7o BF3E ClE, e N &

MEL EOFEGRERLIZEVOHERDHD
(e.g., Green and Flowers, 1991), ABFFEOHSE
LTI AFIV DOFEF T 1T A AR EERE DOL)
ROMSHRTLDTH-T2EF2 5. £/, 1k
MHICH ED RN/ fREL T, YT
A OBFET o — A TG & BRE T S35
80%, BAETFHEMHICTOWTIIHT0% L T
BV, BICEWMETH >/ BB T NS, £
Dz, EHEEOFE L5 EARETHD, RIG
RERIOFME & W D FRIRIG TR PAEL /2 EE 2 B
ns.
ABIROE2 ORI, MEFLV—2v 7T
AV F LD 1 B OBREBGITS 3 % T3
ZF VOB RIZOWTHRL I L TH- /o
ZFLTC MEF V=2V THWEEFAILD
W TR FHAFILVORE EDBED NI, RBHE
BMELTHWAERFBICH T2 FHIOR SRR
HEICE LI R 6N T, FREAFILVOEELER
MEDPHERI NI -7, T, BFAOF
BF#H» 0 %, BEFBICHT 5 FRIFFCERL
TG B IR RN TR AR NV EZETT 5 D
TEhho7/cl E%FEWRT 5. Osgood (1949)
I &N, EHFE BT AEBGRICONWT,
SO % % F A B3 2 B EICS L TIEDOR
BAELSD. 2L T, RPFRICE W TEBRIRS
MRS - TBBEL T, MR V—2V T
THWAEEFALLEBRE CHVW KEFBRR
A /8= AT —E L\ S BKHET OBy N —
OFRET /2 L T, a—ARKREOFH
F#2 0 OB DWW TIIEDEE AL L 512
DEITRE» -/l EBEZLNS. 2FD,
BFADOKICF A2 TEFH» D PHELE
L, #BFBICHTHTFHAFVETRICZOT
HFHEHPVDEHHT A ENTERP>T2EF X
%, i, MEFEICKET S TFRFER? D BE
FELn, BF A ORF LT TFH 0
D ERBEEMICER L/, #BFBICLAERT
B> = TFRFHED D OFIAPAE S N/ TaE b
#EIhs.
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V & & &

AUFE T, BIROBIRICEBIT 53— AKUER
BEPURISEHEE L, RICOFS L IEMEE W
ST & FRIFHE» DI+ AE#REICERL
T, BEERY - ERAIRE NV — 2 T ORR AR
HL/7z. B1OAMIZ, BEAEN - BEMDE -
V=V R FREIOR S L IETMEIC RIT ¢ 8
FANLETHo72. FE20HMIL, MEF
V==V 7 TRWIGEF DS OBERMBIC R+ 5
FRAF ORI OWTHNSLZ L TH - 7-.
R, BAEHREHOCCME - BIC
NTEEBRE /AR UV —2 V7 HEOF
FH» 0 OBFHITENC PRI N/, BRET
MEHFIZ OV TR ILOF S L IEfMEHIC L —F
F7PELID, a—AFUGELESTICa—A
EEREEOW & TR 5 KBV TIRIBOIE
M DfER 2 £ - 7o SRR OEM A R oh, T
ATV EL7z. Lied-> T, FHIFH»D
KB L TR ZEHREOFEFICE W TREED
FHAFIVOR EXRES NI LrL, BBEMH
DOEFICEB N TRIGOR S & IEMEICELIT RS
Nz,

X ik
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