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The effects of action capability on target distance and size perception
during throwing task

Kisho Ogasa”, Shiro Mori”, Hiroki Nakamoto®’

Abstract

In competitive sports, perceptual distortion, the notion of targets appearing further away than usual, is often
reported by athletes. Recent evidence has found that perceptual distortion of the distance and size of task related
objects is caused by a difference in action capability. Previous studies that reported a relationship between action
capability and perception exclusively used a between-group design. As such it is unclear whether perception change
would occur within subjects. In addition, it is yet to be established whether a change in perception influences
performance. The purpose of this study was therefore to clarify whether a difference in action capability causes a
change in perception within subjects and to clarify the relationship between change in perception and performance.
Seventeen participants were required to throw a ball aiming for a circular target (target size: 30 cm, target distance:
250 cm) and to provide a subjective estimate of target size and distance before throwing. These tasks were conducted
under both dominant and non-dominant hand conditions to manipulate action capability. Size perception in the
dominant hand condition (30.3 £ 1.9 cm) was smaller than that in the non-dominant hand condition (30.8 £ 1.9 cm), t
(17)=-2.3, p <.05,d =0.261. However, the correlation between size perception and throwing performance were not
significant. These results suggest that throwing performance is not correlated with apparent target size, whereas our
size perception affected by a different in action capability even within the same subject. Thus, this study suggests that

perceptual distortion in sport is caused by a change in action capability, but it may not be related to performance.
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HKETOEBIN BN ORE S LENE TCORMEZHM T, L2 BRI [TARDEZRIET 5729,
INOLOREE N ETLMELAETROEOMTOFETEBLZ. AETFLEHBICBITAKESOME
(30.3 £ 1.9cm) &, FEREFLRMAEICBIFLRKRESOME (308 £ 1.9cm) LY b HEIT/IS o7z (¢ (17)
=23,p<.05d=0261). L2L%HS, KEXSOMBEEHEFNAT + —< Y ZAOMBRMEIRIASN Lo 72,

DDk

&, Fl—DPEBRBENTH - TH, THERIDOEAICE o TERADRE SOMENHELZT

H—HT, TN T+ =<V ALAZTOLENORE SICEEEIILN VI EZRLTWS. Fh
Wz, AR=VIZBILZHMEDOEARIITHENOENICL > THIERIEINED, MEOERI/INT & —
T ARG LAk LR nwa & 2 RS ERT 5.

F—J—F: HHEOEA WHEOME, KESOHE,

AR=YHBHIIBWT, e Fz2E,
h—T—)v) OYI LR (KX &) 25H—T
HHIZHLEDLT, RRICE > TEDHRZFIE
b 2L Vs 72MBEOEAZRENREGT L L
BdbH (I AW, 2013). BIzIE By h—
BFEOZWHAMEKIE, [HESTILTon A
ZABELIFTABRATT L., IT—=VIINELRZ
5 LIERKIEH L. (HHg) TN E Rz
AZhS, MHloT— Ve RTHI ) DFEND
BREZEZT - RDACEZoBPLLLHAZT,
ToP RABLRVTTH. ] LS TWA.
AR=Y T, FEEHREZ T D I 2 E5)
HHAIRD SN B0, ZDX ) HBEDOEARIL
NI 4=V ACEREE RITTEZEZONS.
FoT, MEOEAVPED L) RERICL>TAE
L57%, 512, AIROEAIERINNT +—<
VARHBERETONERE TS LG, A
K=V P TONRT =< Y AE T2 S 54K
ARERICE s L Tbs.

CHVD 72 ARV EBFOWRE LTS L9
2, BAx OREIEALT RS A R THIRIE
{OhH5b. TNOHOWETIE, BHETEOLT
F5He7J) (action capability) 7%, F 4 OMEICHE
ERIZTERNTHL L E2HEL TS, B
1213, BER B BERENE WEDIT) MEEE B B E
BEAMEWH L D D EEA MK MHET S (Taylor et al,
2011). F72, KOKXVWHEREDO/NIVWHE LY
b AN TRRM %8 1) KT 5 BEOBRR Ol % /& <

I Bed

HMETDHZEHIREINTW S (Stefanucci & Geuss,
2009). Z O &) BB BT EDBAREFOIT L EE
Tz, FEOREENEC X - T AR
L7z ETHHILIIENT S 2 e HE I Ty
B, BlzIE, XOMHZZ Ny T4 2 7REERTTH
CLERDOLNTVLZBIMEDIT) VS, LW
Ny T4 v TREZIT) Lz ROLNTWVD
ZMAELEDD, Wy TORESEZRESHET
% (Witt et al., 2008). F 72, EWiPxEHR -7
FX WP ERoTOuARWEI DL, BRATHEE
ZWRFHE T A 2 & bR I TV S (Proffitt et al.,
2003; Witt et al., 2004). Kandura et al. (2016) 1%,
Rk L7078 5, FEEDARFEOIT AT
FEE ORI THRIESI N AT ARE)I0 U THIRIE
ZALT B RO Tw5h, s D% TIE,
EEEATHICAIEAWE SN TVWDL I EN D, i
B RATHI ORERT, EERITEORAEIZILL T
WhrEEZLND.

—HT, AKR=vEHZRE LW TIE, Al
HOEAZGISEITEHHNE LT, N7+ —%
YADREREFIT TS, FlZIE, Witt & Dorsch
(2009) &, TAUA YTy FR=VOF Y 7}
BIZBWT, ¥y 7 OBIEPE»-T2ETOIF
INF Y 7 ODRIIEIME > 72 BT LD S T
ERECHELZEHELTNS., 2F ), HZ
VoEZ, EEBEITHRO/NT + =< L AR
BIELCTELT vy 2 ThHD (FEkIC, v
7 MR =)V, Witt & Proffitt, 2005 ; TV 7, Wittet
al., 2008 ; ¥ —Y, Wespetal., 2004). Stz
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W, AR—=ITB W CHRIGEE RATRTIIE 2L
Y, EERRITRICET L EN) LIk 5.

DED X HICAKR=YHHIIBIT 5 AEDOEA
ZHHTELERE LT, fTARNIE N7+ —=
YARERD BT ON L. FFICHTEE, EEEATHE
WCHEPBIT LI 0D, N7 53—V AITE
BLGL2EKELZVES. LErLEDS, ThE
TOWRTIE, TARRIORL ZH MO L,
HoHrVIE, REENORL LM TOHLBL 2T
bhTnizwy, DF ), fTARIIEILL %6
2, EARNTS A0 L TR 2D
EULLZNEIPIIHL2ICEN TR, F/2,
AN TE U2 MEDOEASEE ST + —< >~ &
WCEE L RIZTTHIICOVT LRSI TV,
EBEDOAR—=IBHETIE, MEOEAZHRET S
DRFE-—EFTHHIE, T MEW - FAE
HWToOTV A % EMANTHITAEIITEINT S
Zenn, F—HANTOITAEIDOEL AR
DODEALZFI SR I T2, S SICHMEDOEAI
T A=V AHET L0 EM 0D LEN DD
LWz b,

Vb AR T, HANTOT A D%
IEBHEDOEALZEL SEL00EHL,ICT S
CLEEIORME L EBI, ZOMEOE
L& SEFYCBE DD B DOV TIRET 52 &
ZE2OHME L. COHMEERT L2720
2, AREFZECIE, FIEFLIEREFEH VS TH#
FoREREE v, T, A Tig s
AL, BRERGRPEOENOKE SO L,
WECoOWBORMEE Lz, RIZ, 1A
Lo T ANTHREDOZALD A US54, 1146
71 (FEREET)) DOEH & F AT AR ORI
MEFTIE, RESRBEMOMENRL L EER
NG, RIS, BATIIZE T, fTAREIATE VY
B, EBTICANZ T ICHARORE SR8
BEAMET 52 &5 (Taylor et al, 2011; Witt et
al., 2008), ABFEICBVWTH, A& FLMBIIBW
T, FMESFRAEI) SENZEL, K& M
THLEZOLND.
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Thb (8-74%).
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3) FmE

7 A POEREIETLDL, P& TR LI
B L CHFMEFORKENVBEDRETH S & F
BIYIZR LTV AR WT 7B ofRE (1 :
MRV LESTVE ~T7 1 hRNVENLTNS) TH
ZLTbbolz. ZO/R, "DV FHoTnD”
ERFELOBTH, “HoTwad" LHEL
DONT%, “Ebohin) LoTnd” L
BLONR3IHTH o7z, TDORDERHIEDOS
Tix, FEFICHN, FEHEFORIIPEBMIC
RNWEELTVREBMEDATHI I Tz L
Wz 5.

WA, $EERHE, KRS SHEIVE, R
FIZOWTOFMEIT- 72, REBRTIE, KD
HERTHRFICHE—L, FEoBE cRF3ICkh
ERERH S THEIF L L) ICHR L. 20k, #
TH2MREE L7202, ERFFREShTwz
WHLENZ A>T, FIEF - FHEFOWMAEOF
THREBE 2 4TbE 7. B ICBVTENZ R
Lzedro 28I, BE RO, AFO
RN B A AT W REE 2 PR T % 72T
& 5 (e.g. Witt & Dorsch, 2009). ¥ERBRE £, W
BEAERE & K& SHEBEICOWTOHBE AT
v, BEICOWTO TS RBEEI GOSN L
ZHEFAL72ETT A N Bfio7z.

7 A MTU, #EBREEIT, ZORICHEHR
MEAT) L Vo LHTIRTOEITE 7o 72 &
BERETIE, M & BRI IROM IR E
BATAZ TR E PR T 5720, HIREHZITH
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W2 &2 50T, BERANIEEN DSBS S
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BEDIE D IEMEICHE TE R VITREESE Z bh

7z ThHol. Fiz, MEBETIE, MDICH
HEMEEZ ThE, ZoORICKE SHEREE
19 L Vo ZEFCTHEE L. Zhiux, KESH
HIREOBII R I N2 B O E ATFEREORER
FCTOHBEFM U TH 72720, K& SHEBE
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DERSCZENHNTH 72, Ll 3 o0ffE
TlafTe L, FEFHRAGLEFMEFLRAETES
AT OFEMI L7, o EHNEIEBRSINE K
ThT V=TV A %K 5T,

4) AIEER
FTBRENDBALHEIIED X ) IEEE RIT
L7207 % Fli§ 5 72012, K52 BU 2 ik
AFEARER R & SHEHVEIC B W CHE L 72
FYPE L. &b, HEEEKEIOMIE, BNE
PEAELHEICBWT, BIRL M KE X1
XoTHM L F RT7xr—< v 2A0OFiL
LC, BEYDOHLD SR —)ViE T E TOHik
DEWRAEB X OELAOERRAY ZRZERIE
L7-.
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1TBREN DAL I BT T HE L 0T 5
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ToHEER VR E 205 BATOVIMHEICE LT, X
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HoNETHEDIT, NT7+r—< A0 ML L
THE L7ZAZN D 5 R — L O% T F TORifs
BIXUOELAOEERED 5 RITOFYMHEICHE L
T, WEDdH 5 tMEZIT- 7.
INHITMRT, AEOZLE T 3=V A
EDBRIZOWTHEN 572012, B IRE
MR E SHEFEOMHERE N T + =< Y ADM
DYET Y OB E L L BRI,
DB O BRI BT L L £ 2 5
N5, ZFRTITBWCIHE LM e miko
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F 72, ATHRZE (Witt et al., 2012) Tix, K&K
ZAERICXH L TN T+ —< VADAET AT &
PHESNTVEDT, KFEICBIIAKREED

MEOEALIE, FIHEOEFEEBS X OCLEADOE Y
MEOWMHIZEELRIZTTEELIONSE., ZD7:
W, BT THIZAELZKRES LRI IO

B\

Fefi OEERGE & OMBREE EBRSINE IR
L7

B, T ORI AT Y 7 b
(SPSS #1:#4, SPSS for Windows ver22) % H\, A
BKMERS % KiE Lz, /2, AETH-H
BB LT3z EsE (BUF, d; Cohen’s d) dHEH
L7

R
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METF  FMEFICL - TEELATARDD
ZALDS, HiMEB X OKE SOMEEEL S50
WZOWTHRET 272012, FIET - X T0%k
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(KM2). HEEOmMETIE, UM THEEREIZR
O LN o 72h8 (1(07) =-1.9,p=.07,d=0.323),
& T4 (2452+84em) D IF ) HIEA & T4k
F (247.7£77cm) £V DM ZEICHET S
EAA SN2 WIS, KESOMETIAELR
RO 5N (t(17) =-2.3,p<.05,d=0.261), I
& T4 (308 = 1.9cm) DD 25, &
F4F (303 = 1.9cm) DX ) R EKE L
RTWAZERWHLNE R -T2 RIFIED M
DR ZFTDEIFFI05cm THo72h%, ¥ 7N
7 ZSEMEE VT, BEORZ T2 KELDH
BVIIPNE LR Z D X ) ITHEL T 31T
(Witt et al., 2012) OEHMTORZ D% (K&
CRZ D5 NS R Z 5 5M0:07%53%90.5¢m)
CHBEDDDTH 7. DD, $EHME L
[ U &5 AT ARRIIOZIC X - THIROZ LT
JlaRgTwiEIONL. T2, FEBICMH
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BL7ZHA, FEMNEFIDIMEFDIT) DM
DR E S % LEAIEREICHE L TWwi.
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ZFNOEFEREEZ RO tREXIT- /2. HitcoHE
WAL TE, FUEHTHERERENIED S
n (t(17) =2.0,p=.06,d=0268), FlXFL&MD
TR E FLEM L) BICHEERL T £
72, FAOEFERAZICEHLTE, FHHTHFE
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FEF & F (73+£86cm) DT H HFI & F (06
7lcm) LD HLDSOBRENKE P72,

a b
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# #
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S 5
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b e
-40 flEF =T -20 FlEF JEf &S

B3 DT L ER—/LDETHROTEDOEERE (2)
EEADEERE b)

3) MELNRT+—T LR EDHEBBR
RO L iR OEEBRAICHE L T, ERxE
MEECHBEREERM LA 2A, 1 HERE
(ZM#F L r=07441), HOMHBEBERIZEASR
hrol: (EZMEOYHMHE  r=-011 £ 0.32).
DF D, RUFEICBUY2EBRSME L, FENE
AR TWLIHAETLREICKRRTLZ LI
otz F2, RESOMRELEHOERR
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EWHBBRIE RSN (RBMA DT =
019 + 043), KX SOMELELOEELAET
bEWHBEBERIEA SN R o7z (ESIEOF
Wi r=006 = 0.32). ZHODMERIZ, T4
TIOBALHE D MEOZAIE, FKIRITHBBEL Tw
Lholl b ERT 5.

1. REBSMEICBI2MERBEEL/NTH—TYVADME
DEERE

BEEEENE AESHE
Hite DIEHFRE AR OERIAE A OEERGE
a -0.17 -0.51 0.16
b -0.26 -0.49 0.16
c -0.05 0.57 -0.21
d -0.28 -0.57 -0.16
e -0.01 0.24 -0.45
f 0.48 -0.66* 0.09
g -0.04 -0.03 0.50
h 0.10 0.00 0.34
i 0.74% -0.17 0.01
j -0.41 0.45 -0.15
k -0.33 -0.82%* -0.53
1 0.04 -0.29 -0.17
m -0.43 0.32 0.42
n -0.18 -0.64* 0.18
o -0.39 0.16 0.62
p -0.29 -0.52 -0.04
q -0.40 -0.27 0.21
ave -0.11 -0.19 0.06
SD 0.32 0.43 0.32
#%p< 01
*p<.05

EZE

RIFZETIE, AN TOITARE DOEALSAIR
DEALZELSELOHN, F72, TOMEOEL
EEENCHEDH L ONICO VTR T 5 Z &
HWCTHo7 MRELT, MEFLRMAIY LI
FEFFUETHENORESZHEEIIKEVE N
LTw/z, ZofRiE, fTARNTDZEIIZE T
TANTHHEIZEITEIEEZRLTVS., —
JiT, WEEOMERKE SOME LT + —
< Y AOMIZIIMHBEBARER NG o72 T4
bbb, FTHREITOECE > THHEIEL Lz &
LTh, N7+ —< YA EERITERNE
EZbNb.

ARWFFEAR L7 BB pL, TR DA
£oT, MANTRESOMEIEILT LI LE
RL7cMThHD. ITHARRDEMREENRELTY

B HATHIETIE, TR DR 2 AR TR
REWKL, F—OMRITHNT2HEIELRD
LR X N Tw b (Kandura et al., 2016; Proffitt
et al., 2003; Stefanucci & Geuss, 2009; Taylor et al,
2011; Wittetal., 2004). 2 F V), ZhoOH%RIE,
TTARIDBNED R ORI ET LI L%
ARLTWEDARTHY, AKR—YBH TEFEIH
HT 5L REANORMEOEALZHHT 52 &
FTE RV, ZhuIx L, AWFZETIE, HEkbix
BT LIk TIT AR 22 L&, EA
WTHENZILT 202 BET Lz, ToRR, &
CHURE SOREMICHT 2 RKE SOOI, &
KBS R B7207 T, MANTHZILT L8
Honkhol, 2%, RFEOMRIE, A
R—VBHEII BT B MEOEARBRRIZ, 1THRET]
DEALH G- LT b ReME 2 RR S 5. it
FETI, fTRBEDPZATHZ2ENE LT, A
RPTF L Vo LERDBFEIFT 5N TS (Bhalla &
Proffitt, 1999; Witt et al., 2009). Z 9\ 72HIRE A
5, AR=VEFDPERETLHEDOERL, EF
DAYT 4T a K BITRRITDOEALDEE L
TWAHIHEMED D 5.

T/, KRWIZETIE, TR EWEANZ, R
BBATICH A 2 FINS, ARE SR 2 5 10012
WROKE S EMET 2 & #HE L TV 5 L7058
(Taylor et al, 2011; Witt et al., 2008) IZHD %, 17
LRI DEWH EFLMEITBVT, ERNoRE S
ZRESEETLEFHRLTW LA
5, FEBIZE, FEF LD BT OMRGIEF
EFOIEI)IPHEHOREIZREMET L LN
IFERE o7z, —H T, Tayloretal. (2011) @
FERTIX, BEA DM Z D EEEATE VIS D12
INBBEBE LD D, FOMRZLEEDF S 2L I
ETH—HT, YR DBEDFEEOE S % L
CHZEHLTWD Lo 2R S FARFIIR ST
5. AW TH, FEFFHM (303 £ 1.9cm) @
139 25EM & F54 (308 £ 1.9cm) £ 0 H AW
DREE (30cm) D EDHENIEHETD - 7-.
DF Y, AT L AFEROR R EGHbETE R
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&, ATHARDOESIZE > TREZITICAHF -
ARG HMWERZHET S 0w) L0, 174
BN OB S X o TENOIEMEZNES % ENS
RS H D L VZ D, Sz L, 174D
DIRTIE, HMEOHENKTEEIESEI T2,
AR—= Y EFIFEEE R D HAEDOERZRERT
LR D 5.

WIZ, AWFZECRAT AR DZALIZHE S JfE D
EARIZ, EBROEHNT =< L AEETLO
PEBE L7z, #RELT, SMEFPAE LY
RDORE SR HHE & FRERALE O B2 ISAHB B AR 2
LN ol TOZ &L, fTAEEDOZL
WX o THEIELLAZELTY, KT —7
ANEIENB WS L2 ERT L. 20X %
AR S EB OIS, SEHKIEE H Tl
HEBRNIIED S Lo FEERHVZLL
DIWFFEIZ X 5> TRENTWD (for review, Bruno &
Franz, 2009). Z OBHRIE, HEERISMED 72
D O EIFHRLIERE R & EE) 0 72D OB R IFTHRAL
IR TR A IS N A 72012825 3N T
W5 (Goodale & Milner, 2013). Z® 728, Zi
SO ERMEDORREEDESL L, HMHEDOE
AL oTNRT =R VANEEEI T DL E v
EFORELIIRLY, AR—IHMTAON
LAEDERINT + —<v Y ARTE25IXEIT
JEK &3 ) 2 2V REsH 5. —HT, A
FEOHED X 5 BN E RS EICB VT, AR
DEALDEE N EE RITT L EZRL TV L0
b dHbH (NES, 2016). TIH Vo WfFEE AR
WEEDRERIEITIETLHDOTH L5, MEOEA
2| SR TZOICHEHBHMEEZHCTw a2 L)
MEVS T REBREVHEEITONL., ZDEWN
13, SEHLC X 2RO LT A RE T 2B &
DIHEDOEALD, ReDb VAT ATELLILE
AR S, WTRIZLTH, WRYPELE V)
WM D720 OB 2T TR L, EHOZHD
PLALTE AOL B AR R IS N 2 T AP E TN
5.

Ul XHIz, KurgeCidf & F - FEFEFo
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