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1. E®HEZ

[E@EYEY] B SENVEETH 3D, BFEEFRCBOWTRLAOETICAET 3
WEERICNS VR4 PEBRIL NV TRIGET 3RB 2L TN 3, FRORAICINTE
FHIFoNIcR~v2 NBFBFERICL AIE » » 773 AENIZHEIRUTSE, ZCi
&, fI5 LU b NicR— v OETHIR2EBHNL NV TFET 3 &0 ) RIEPSHE IR TY
3, EVY—FRINT, TR, XNAFy bEWVS KRS TIE, #BFZZ, F—
ICAPIE BNTT2 54 3 L A=V PIE 3HE 2T O 2HBCGEHRL, FL-UT
WBDTH 3B, COREARKE, BRUEZOZN LEDTU S —HU Thw», HEYHE
Mo Al & BRPEFECK T 3Bl oMicik EOBEOEEVPEETIDOTHA S
Mo IR ORIZZONENE {EBEMT isomorphism % {RFEHIK 2BEDERITDD,

COERER, BRNSAROCEHZOMBIBELAUTH 3, UrURHD, MEOHE
¥R, BEOCHFETIRRICHT3AEART2REL U T 301U, EEYHEYT
X, HTULBBNIHBOFEERIRE Uiy, BL0BETIHETCE Sk, DEITHU
R ORRER R SNITBREUTO, EDYIRANNEZ L Z208HE LT3,

2. BHOKE L L TOEHBYHE

BE, »I3RIG2HREAIVTZOCPLPDIFMEE—~TRIZL, EBFET 3, BARC
OEBORETZOL IO 2HAETICER LD, RIBRERT 3, d3TEVPHERI
BESREEREL, CORERZBWRTS O] b 0ERBEOPPD H T2BKT
3 [#A] b, DE¥NRAEO 2METHA 525, R, DTCER2 BN ICHIEVS
{RBNIZ, TDOPT, MECRELED I L UTRLDER25[{ DX, Anderson
DO—E#DHFE (Anderson, 1974, 1981, 1982) Tdh 3, 7% (1983) i kniE, EHEWEY
BHDOHS (information integration) &5 —RAVELEDOHRTE S A BN 3,

Anderson (1983) OIW 2 ORI RTH LY, M1OLRXEREETDH 5, B
U, BFRRKOMED LEE2EEBUIC ST, IBFMIZERBICEZRL, KBk, K¥EH
LU A ENUITEHLZEN ) B3 THA S, FEE, TOROMRBOIZEMNEDTH
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e

1 EEFEE HAEE (Anderson 1983).

Th3, H1DOTFTHY - LHBEREETH 3, A0 CHEAT 3HE LTI 38 sHOEFH
SERVEIchIc LT, CORRBEFEZENIELZTHA 5, FEIX, TOR, BT
KEECEGET 3 CRET 3 EHFH2THTI L TH 3,
B1FEHOBHEFECREHOFED» ) 830> T 3, T3bb, WRFORELG
A (r), QIEFMOER, GRBOER, WEHOHEFMARK () ThH5, H2EHOHFHE
OEARE, BEIHAITTUY, ARCEBOFSPIVFEL TS, T3D
5, WEOESA (0), QIROEFELHE (D) ThD, WILOoBHeE, FEOEVWHRIR
DD, ChbhEBEEEOER2MATIEBENIEINAXTB LI, B, HERE
EUTED &S nHECERTHE, HBRNAZIC, RO ONICTHRZEBANCEL T e
Tx3, UL, COFRNEMPN ZBETEOLEBOBERSHG 3N 3 shGik, BR
Y OEANCHE S AR L1835 T BRI L 750, Zhilll, BHIHAICI T 2 YR
SICHT B EBAIGR TD 3 BRYEFCH U, ReOTFHOHFICIT 3 Th b YRS
e 3 EAER T O D EHEYEENRE S, Biksh i eitins, FERE, £
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OREPLUT, [HEBEE] X0 DEyEE] ofBoBSETC ) Bbh 38,
[EtYEZ ] 3, CRENCHEDER2 A TIHEL U TBICAW R TE T30 T,
Anderson IZHE [HEWEYE] OBHBHEHATICE U,

EBYBEEDORIIC L - TRER ZORETH 3, HRE» L ORBRERCHERZHET 3
BEASER IN 3, Thill, HEYEEORRIFHENEIT 3,

M

3. EEH: RT—IkEEFE

Anderson (1983) i€ X ZRIHOK 1 © 2FEDOEBRDON, L b EMRFTOEHEFECO &
ZORMR2HTH LS, CORBRRENTRRIN TV BFTNRINDOT, FHRSEFMIH
B /R 05 325, Anderson (1983) iCEHSNTHRNB T 2103, COEBOEE
RIBTRIVITLEP INTTRPERE 2 EOBEE I P2 TR TR L Tho1, TOE
BT, 4BOBYZEEVEEINTO 3, T2bLbLOEBOROE &k 2 BK T 3501CiF
SICFEIE, BERUIIBRIKTR S ICFPH, RQERPECGE LBANEE, CHETPENGS L
FHOEIDHEE, BOGE, WIRTOREBGRAIE 4L EE (10°, 20°, 30°, 40°), T
BB, CON, QIOERDIEINRT v 7 LUOERD AZHLAT » TR T ADR I,
—ZDEEZ 1Y) —XLUT, CIOEETH 3IROBBNHE LBNFEOZNZTHITO0
TLOEHOENREBIKRL TN %, BERBICHULT, 1A M7 7Y 3 2 OFICTEIZY
EEICETICIOREENT L2 UTARETNE B LW, T, (VD MEEOROE)
PEET AT 1FHY ORBRBNTHI DAV R T Iy o VD 1 HOBRITRE
BRUTWB L LIRS, fiif, [REOROE & 2R U BT 10 TR TR, BERE
&, AYANT 7Y a2 VO L EIOREICIA, BIHOE) &OOBE R » T &D¥ 1212/
DEEr —AET2EEL, SLILEDL, 6EHOERELF MCECHUBEEETZC
LRFF NI, HEEVTIRS FHIZ, ERE LOMNBREURT C LK HiThh, B
EOTEE» S COMBE COEMNEAr — Vit Y HEIEINICS Ui, BEREIR 8 ADKE
AT, ERO 4ABEOBMUIERIZ TN THEBEAZRE UTREIhIZEBbN 3, R
2D &3iiz-> T3, FEFHICRTAHI S,
(1) EBROROESHOBMERIPBERE, LS

COEBOHRIZEE TH 3, —EOEBEOROEE) % B U I Tbh I THIERD
R, BEOTHEROBERICHS, BNROBES, BOROEE L, EEREOWHED
PEREIC X DLV IR E 785 T 3, FHCIROIROESIC COFEMIEE LWL,
(2) BROEIDOEH :

VD BEFIFRMITINT, RPBORFOTPENEFL ) § HERIIL-> T 3,
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S
o

PREDICTED TRAVEL DISTANCE OF BALL(CM)
N
o

l
10° 20° 30° 40° 10° 20° 30° 40°
PENDULUM RELEASE ANGLE

2 HBT-REEBEOHESE (Anderson, 1983)

o

(3) BFOEIOEE :
(WOBERIFHEICIBNT, BFOEI 2RO 3 3EROHMROMME, WENZHED
BRI, KO ZEU L5 T 3, COMEME, OBEEREDOENROBAIL, L)

BHETH 3, SEORTOES [EV], Ml T8 oBEARSAHIZOT, WiET
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ZOIIZEENE 2, Lo, YHENEARES, BEL NV TR, IRFOEIOD
SHEN E D, BEHNTIT - T 3T 2 RB L TN 3,

4., BAERITHBITAEBRFT— 4

COEDFEEICHU, BUYEHOALBNPEIRGE2TEONDT—2E, §ETOLEL
A, BEEQHIZBHFEELIZV, ZTT, H1KIE, FHHCEPEORADKERICKT 3H
s, 21, BEPHEEONFRERNCRNEROFELZIE 3, BXET
RCDOENDPIEZBZ D TH 20 2BHERT 209, FBEIZCOED WL > OFEICD S#iHE
RAEER 2R 12,

4.1 F & &

B IR 2 BT 5, EE b UL RE TOERBIEE T 3K 3 ~R14% TOI2FE3,
AR bERShIc, B50 A1 1 HET o HR ShicfiTas AR Ih, #EE
KT 2 RAERODERRET DI, MFCLICEUIER2I V¥ aitUi, £F
RERHEPEDN, FERTOR—AREHREOFCPIZRALNI, UPUBHBLTES
PGP L TRTOFERTES L0 v s, COfNORED 12, 123E2T
2175 OWEL IR 2 HERE R HOBIRE CHE UFTEEANCEEAT 3 C RO b h
77, HEZRTHRIC, TTRDL S>THIOR—UORARRR2ETCERZILAADLE, ®
Lo TRATEA®UONT., 12, BEESELTENPOPLRVEIE, 4583
B e Bbin 3#ENCIED 358A L, HTLeFERITE5 L3RI, 128ECET 3
PEEDKTH, MTORBICEULNIZEMECEA 2 L¥RD LN, ZORBR, &
FTIAT- 0 (1% OFF BT 38R E, 2280 TORETHT 2 BEERCES
ROHHZITORE 3L EThoTo, 1338, BT 2 HEER, FFECONTY, Th
Fho—o THbh, 1L.IEFIERFEIL, 2. 5EWiE, 3.ALb0, 4.8EXD 3,

S5.EWICHEND 3, O5 77T Y —bnThh 1 02&NT 3R bbb,

X 3 ~M14% CORFECH SNIHPRLUTDO L3 Th -1,

FHE1  TOREBERMOMB 2 LPLHNTCOTT, CORDKEODMHD b GBI
Axh, HoM» b EETHEFSINE T, H2HTrLROSBIROICE 3HE2EALT
TV, 1336, BRI DL UET, 10, SEREFHORITNTR2AUER TE
Bd3d0rUEd, (K3)

HE2 - FE1 AR, (K4)

HES : ToRIZ2RDLSEBHOME %2 b BTN IZE DT, %M%mmﬁm%mm
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B3 #FHE1: CREF—LEROME (McCloskey et al., 1981)

s HEK

A

B4 FE2 : EBERE-2BEROME (McCloskey et al., 1980)

WD SBIRBTEA IR, FNThOBHOMOE L BHETRFINT T, BirH &
OMEDEEROIZE BHERTAUTT IV, 836, BRERRENSOLEULET, T,
SEREBOFINTC2AVEECEHTI 0ELET, (X5)

HE4  TORE, DA REHEEREWMOMAT, HETHZH X5 WEHHATCS C3HE
IR TUNBECAREPLRTHNICEDTYT, HRSBROMESHE LXK, RENIEH)
HAZRUTHET, HOFLESERE ZHABPITRODZ2RUTHET, 3 C3HE
T3 EBIRVB T ORTRIN TV BHAICEIZ L TAH, O BREEROE Y U EFT TN
TUEWNE U, O DI IcBICSBERY 2 & BB 2 HN TR WV, 7338, BERIEIIX
ThdoeULET, (X6)

BFES : CoiE, AWKTPE B —EOBESEE TR 3R, IEP LI
$OTT, COAR, BOSICH2MIUTHH, FREBREE > T E T, KITRS
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L5 R 2K
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5 HE3 :oBE—&RBROME (McCloskey et al., 1980)

Er s R AKX

~
——
Be FE4 v —ET x4 SOME McCloskey et al., 1980)

NIAIBEREZBUIENC, COARSERZPEE UL UL, Tbb, Hrxi’b&ERS
BEIFLRCBHL I TR2ETIRICOYTT, SERZ2ETIVIEL, CoAL, B
DE I 2MIUICEE, HURETHEHEIEI U, oi, HKHEHME DL
%9, (IEEROH R 3ETRICHZ 2 TTF IV, IETT 38, COLERYS
128 BEE RN TTIV, BRERSHEIC S D - TR T 3 COADFEOMEBE R
XEITRAUTFaV, (KT7)

HEG : ORI RNY— « NV b (AU RO K BEREE) PDhITIh TN 3R R
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Hr S5 RIH
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K7 FE5 : HLA—FRORE (McCloskey et al., 1983)

5 RN

N\

\

G/ PAIIAI,

K8 EGE : 2 ~"¥Y——ROfEE (McCloskey et al., 1983)

FUTHET, COar v —icik, SEEPIH MY LN TIH, ZOLmMCEREITX
STEEES L 5DV TNET, ZOarNy—ik, BERK50mTENTHETOT, &R
RO 52V IEIAU HETEIN T ET, BRI KRS i (BRI B
i, BEABTLNIZICD, Bl av Ry~ LSERBETLUE U, TO, S&ERT
7 EBHMBEREANTT IV, 338, EKERZEANIOELUET, (K8)
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HET : ToRR, BERO—IEPDL COWE R Y U ok PisFEmg e, i 5
WIZHDOTY, SERPCOFERO LPRHNSM T AW ah, RICETLELI. T
DOREGERDVHECHERTAUTT I, 1335, FHER LOBESIEI ) ZRIENI B b 0
EUET, (®9)

HES : Tofkik, 08 TR&ER2DH T, RFEB? IWIRZHNTTEOTT, X
WRINITNBETO BTN TUENE UT, N BN ICBRICEBERY 12 & 388 25EA
UTTFaW, 7336, ZRERRENIOLUET, (K10)

H#RE9, 10, 11: FE 8 LR (K11, 12, 13)

2 FHERZ, or o M, UL RS T E T, HMARIK, AE»DBEA

B2y o H K

A\

AN

//;/////////////

9 FET7 : FEHE—ROME (McCloskey et al., 1983)

2 5 "X

10 #ZEE 8 : BFOME (Caramazza et al., 1981)
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—
B11l FE9 : EF ORI (Caramazza et al,, 1981)

R AR

—~—

S
12 2FE0 : EFoME (Caramazza et al., 1981)

EENTNE T, LRV PRAREL L, HoTToury MARWRIRBNTTHIE
AUTWERA, BET2BBIZU= O UM EEIN, vy MEBRDP D CHANLBE)
UEUIZ, WIBEPDL CRANBEITIEDO o » POBEZHBOTTFID, QICKTEZrY
U LhEO e v FOBEERFNTT IV, (K1)

4.2 % B &
BIFEHIK AR (1D OBTFE6FE, MECBEHXOEREMFER (2 Hi
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13 FEll EFOEE (Caramazza et al., 1981)

EAr2r5 R AKX
CI @
°

E14 FHEI2: 24 o b+ ORE (Clement, 1982)

DBFFELH & LFFEE60H, FT1T9%,
4.3 MRRUER

FMEROUEE, CoEOT — 2T 3EEE UTHBREVHEL 128 E 20 o»0H
RT3 L hiToTc. UTHENCHTAB L LT B,

HE 1 CEA—SEROME

FRIOEHE 2h bIicd 3 GE (%) 2RISRUE1ICRT, EECHARYEED
AN ICIETH 3, A, BT  HONMUG I > B Tdh 325, Akl
UTih, BREBTH3, D, E, FiZnTFh 3 EoRMAECHE» > BETH 345, D
IXER, ERW30Ell, FiREOVWEBHERTEHEETH 5, RIGEKREH 3 L, EROCH
43.18% L BEBRU T 305, BONAINE S JOEKE%ETRS D, E, FORIGS, 38
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B15 FEE1 : CEUR—@RRO R Is 1 B RUGHHRY

®1 REL : CHE—LRROMEDRR
lm=| a | B[ c|Dp]|]E | F |2om

‘ % ‘ 3.41 \ 2.84 43.181 2.84 | 12.50 | 11.93| 23.30

BIGORBE27.21% L I3V BBREDK A DD 1 25D 5, EHBEL VTR, YiEBd 3 %
A7DEE R STCAIRONEE, TLOXATOEEPHFHINS L5 2 E sk
BEVSHAN FETIL LR AR T B R LB 5 T3, McCloskey, Caramazza, &
Green (1980) @ Johns Hopkins KO ZEACHT IR TR, COBERKY3IFTDIT
doizlrb, BAOBHEOAVWDRNIRHAELIRIE- T 3EW, ABEAEO D EIz-
T3, [Zofth] ORIE23.3% 5 H 205, FHOMNER [ L RICK] obbhic [H
o RN EUTERU gl 2 2 DHENE» D BZITHIHI T 3B PP H 8D,

ZOHAERSHMTH VIS INBILDIZ> TN B, CHbIXBIHA~FORBARICINA,
EOBIT [~ OFD X 5 EEIT % Ris b8 3G MINnTHNE 24 FTh
3, TOWHX, ThETOREBHIEONITCRU, BEHOENKA TO BWMOIVMA
BTN B EMNTIEELHER T3, Z2UT, BENOUENCOBOHE 4~ U
THET: 301, MEORE2HEPLRIINEBAIERCELON S, £T T, TORIFHE
SRR MR OFPEEA TOPIS BARE B> THITh 2R3 EA~F O 6 BICAE TS
3, COMERELCMEUIZLOBE2 TH 3, CNTHBECOEMRITPER LY,

D, E, FOAEE33.52% L ish, 2035301753, COEIE Johns Hopkins
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®2 R10 [<oft] 2HIBMU KR
sm| A | B | c | D | B | F |zom

% ‘ 3.98 ’ 3.98 51.13 | 3.41 l 16.48 13.631 7.39

e
eoe

F16 HE2 : BAERGE—SEROMEICISY 3 RISER

#3 BE2  BENE-SRROMECIY 3 KR
g ol A B C D E F [%@@

% 3.98 6.82 40.91 | 1.70 9.66 17.05 ! 19.89

REDT—2 LI3IFEVV, EFEOKIGEEIE Johns Hopkins KEDHFA6TH & B NER T
UTi3, UL, Johns Hopkins REDF — 2%, B4OD L5, A, BOERI»ZT
T 57, EREFELLANOBHO 2 FEAHU T3, 20T, BRADFT—4%%2d
ATCO2HECHELUBBTE, 120%eDFELUT, A, B, C, D»HHEE, E,
FeRU~OBHE L BEALZC LM TE 3, CORRCE, EHRED62.5%, NEI~OEHE
2330.11% &5 b, i121¥ Johns Hopkins KEDF — 4 L FABEORAB LT3,

R 2 B —SEROME

FROER L 2h b it 3 RIGE (%) 216K IE 3 ICRT, COREIREELOG»
2OBAEVICREE VT3, EMTH3CIR40.91%TdH, BHMRUEZEOERZ D
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355, WHGR~@AP > #ED, E, FO&FE28.41% %723, Johns Hopkins K¥0D7
— X TIRRIENAT%, BEBWS1%TH 505, ChHich, BLOBRINTH S ENE
BEBE-TN3, ZOM2819.81% &K EREZRU TV 305, CHIXERE 1 O & AR,
[E»bRIK] obbic b RN  UTHRU LB 3GV ZN 12D T
bHB, 2CLTLOr—AL2%, HEIPELONATA~FO 6 FUABE UL, <
DORER2E3IDA~FIMEUIZ 3 OWBEL TH B, EFTH3CI248.3% L7509, Johns
Hopins RE2i6 3% THEM L BRHATRNMPS#ETH 3 D, E, FOEEHN31.
25% & HEHEMU TN, UL, COFE2ICBNTE2EDK3F0 L OB
HENOEEOEMNEZRUTCNBDTH 3,

HE3 o BIfH—SEROME

BROEEE 20 519 3 ISR (%) 2 KITR RS 1WRT, CORER, FE10H
22OBGUICRERZHNTN %, IERTH 3 CEIZ41.48%, HHISHA~NOENEETH

FL4 K30 [Zzofh] 2EOEUIHEE
®oE| A B | ¢ | b E | F |zof

3.98 9.09 48.3 ‘ 1.70 11.36 l 18.19 1 7.39

s 6
BB

17 FRE3 o WR—SEIROMBEIZ I 3 RGHR
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®5 RE3 o BHF—SEROBMEDOHE
m® A | B | c | Dp | E|F |20

% 1.14 9.09 | 41.48 | 1.70 4.55 11.93‘ 30.11

A -~ - -
B
}
A0 D)
D - — —
E F ,

G H
B18 FYEH4L  Nv—B 2 4 PO ST 2 ISR

R6 HEL AT L4 FOMEORER

smw A | B | c | D | E]|]F ]| ¢ | 8 |zom

% ‘ 2.26 ‘ 8.47 [ 46.89‘ 5.08 } 5.65 12.99 | 10.73 ] 1.13 6.78

3D, E, FO&:H1X18.18% 735 T\ v 3, Johns Hopkins KEDEEIZRIEH68%,
BEVNBTD 305, RADBEICH AP OIBNMELIS > TN %, RADERTIEES
BEFNTHH, Lo 2HBDMCZDMD30.11%E BD9.09% L HI D, A, B2
DOHEYBRET S 24 S ThDH, BEOBMTAEINSGHANDEEZRLTH 3, BOE
G N OZBENEECEEANITE SN T R VA, RLHOEAETH B3 TD 24 TR
tho 18)%5D 3 C LIZEKRZ 0L,

HEEHL -5 1 FORIE

FRIOEH L 2h b d 3 RUGHE (%) 2 KI8R UK 6 1CRT, IERTH 3 Cit 46.89%
ERPED R ED B, CRERAMRZRTN, Ch kb HicEi 8l dsb b HosEis
NEHEBEMNUTNE 247D, E, FOARFHI23.72% L7553, MDD EREH SEE
LFoO#ERRTGH10.73% LM 1E1% 5D, CEGORMEITH 3HIX 1.13% LD H
¥ Eiz-> T3, Johns Hopkins KZEDFETIE, CH53%, I 0 RAINDOBEIL30
%, G¥6%, HW6%L13- T3, GEHOHBROHEABRLDEES LIZDPURZ ST
W3LocEbh 3,
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RS L A—BROME

FEIOFEBE 2h 5109 2 RIGE (%) 2KIIR IR 7 1CRT, KESADOHEENDOA
BAC X HIERIZA L7230, COBERRNI1CE32.57% L 203 T30 1 25D 3, B
DHETFAETTIHETD 3 B2 RUNCHEIR 45.71% L 2HOYBEL 25D 3, HBH~OD
B Y45THBHBILU TN B, TOMODIT.14%DHREBIRS 2 &, ADHBTHANOHY
HHE DD D ICHBTHANOFEEE, COBENORYBHED»D H BT ~ORER
HiE, BOMOETO BEGFHMEO»D H 1wbThic fiicThiciliFEgE, £{0%0
O AFEC X 4 eI bhd, £CT, dbIcHTA, B, COLFRHEHUETL,
A% 34.86%, BI:50.28%, Cix5.14%, =Dk 6.86% 721 (£8). McCloskey,
‘Washburn and Felch (1983) @ Johns Hopkins KDL AD45%, By349%, CHF
6%Lis>TN 3B, RLADEE, AVENMEL Iz T 30OWHEID,

CORET, FEL 0 AP ETCERPET T3 LEBA TN B T Lk REFEREN,
—BEINCEAE, YOBSHR MPELCUTCTOBSAPTEZO IRERE (LD 3,
Rubin DFE 2 M —v g V E UTERBHEB LOKAVY 1 704 F2Hil b,
Bl Rie e L s BOEE IO T B C sic & b EEEEINEED B X, TORWHIT
bbB, $51261%dT L5, FEDLETRICE-> LR2IQITTR, JIE2ERCTVET

19 BRES5 ;524 A—IROMBICISY 2 Bl O GRS

T IR : A A—ROBEICIT 3 BUEOKE
W B | C |zom

A
]
% ' 32.57 ‘ 45.71 | 4.57 | 17.14

g8 FET70 2ot »HOFUICHE
®om| A | B c | zom

% { 34.86’ 50.28 | 5.14 6.86
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8L, FIELES T EAKDEIE, ROBSZEOR T OETEELA5, Ur
UKHWCIL - T T DFE % 7T 3 A0 BT FIEQETH I~ 5 e i B TE
Biriznd, COBERRAOMELECAVEICD 3, Koot AMBRLEETS
g, TROLLBEETHIHNE, BAEEVERLIZIZC e, BEROKLHHOB X
X, NROBEXOAMRCEES U TR, 2hil, BIKATH 3R2OHE K, RiZBoE
TRETTZLICRA S, )7, BoltFRR R UREPETIC3E=B2ROVERT
3HEIE, BLAOHETIRISL, REPBLORL LN ST2d OWEEL A5 2D,
FLAR L5 TR0 T BKEEEFRD L YOB 2543 C 2icin s, 2hif,
T OAKEEERS &, BEINC K 3EBIES AU, B FANAS TORISEENE
DonBZbITD 3, TOM, HEERRZENTINRE S, HAQERT~MY COBEI
PICBRTE &5 BADPNRIFTRICIE, AUHTS - TH b ORIEFA 2217 %, C
ORIGIE, BxORFCST 31EH, RIEBOREBRFILUVICER EBA DT, 2L
ADOFIE L NERN TN ICERDS, COADF2EEN 3 & CRKIER 2520 TRIT~O I H
RITBENWIRE S04 X —VWED xR ICHE S AT EIRNIEA 52,

HEEG : a2 Ny ——FROMRE

 LOMERABRMEEES t2LAUTH 3, 1210, BLAVREROPD K, A
KHIZINTE 2 RP — TR 2 3 SN TN B EPEL - TN BT YR, FEE5 T
BRINITEIE, EFNOETHERSHLAOED L RICHETH 3, PicH - EBRHE
T 3REBOMER, HERBRE, BOTRE2ELUTEETIHAE, E=F0Lh 28K

—(/ <)

ABC D EF G
[20 FREG6 : 2L XY ——ROEICISIT B FGER

%9 HE6 : oL ~Y——IROMED R
s®w A | B | c | D | E|F | G |zo

1 % 0.56 1.69 0.56 ’ 32.77 35.03’ 14.69! 0.56 14.12
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RI0 %9 2EARMUILME
B oMW MBE | ETE | #5R | 2ot

% ‘ 57.62‘l 32.771 6.76 1 2.82

TR3LOBNEELDNS, COE, ABIEET->TNIFEFRE> T T, Hxdd
DEAIRRIETREL TCRA S, COFHENL, FLAMBRERE LI RSN T
X, FLAEHOE» L 0BRSS AMLRHAOE=20E» 5 OBME L BEHA - H—L3
N, HEL AV TRETHEROEPHRETECENBALNS, £CT, 3 UHLAD
PHOIEIL 32 XY~ ANIRICE, EROER - A—LOBESREU 5 T L ¥HF S
ni8 3, RIGEEOBEE 20 51T 3RIGE (%) 2H20MPEIITRT, EFIZET
HH5H5, F, G3 %O variation ¢ EZZbN3DT, E, F, G2AH732L50.28%L 7%
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INTUITIVE PHYSICS
—COGNITION OF TRAJECTORIES OF MOVING OBJECTS—

Yoshiaki NAKAJIMA

This paper examines the nature of intuitive physics. Intuitive physics is defined
as our intuitive knowledge concerning physical events occurring in our daily life.
When we prepare to catch a ball flown by a batter in a baseball, we have certain
expectations about its trajectory. There are many other sports that require intuitive
calculations on expected trajectories, for example, billiards, golf, tennis, badminton,
basketball, soccer, football, ping-pong. Without cognitive operations of this kind, we
could not adapt ourselves to the environment and survive.

In this paper, the first section referred to the concept of intuitive physics.

The second section discussed intuitive physics as information integration through
concrete examples; intuitive physics usually depends on multiple stimulus cues which
are integrated into a unitary response.

The third section summarrized the typical experiment of this kind which
Anderson (1983) made, i.e., “pendulum-ball collision” task.

The fourth section described the results of our experiment designed to investigate
the common misconceptions about the motion of objects in simple physical situations,
in comparison with the results published in foreign papers.

Twelve pencil-and-paper problems were used (e.g. drawing the trajectory of a
falling ball dropped by a walking person). There were many people who had
striking misconceptions about the motion of objects. For example, many of our
subjects drew a curved trajectory for the ball shot from C-shaped tube. These
subjects seemed to believe that while a ball moved through a curved tube the ball
acquired some force or impetus to maintain curvilinear motion after it was shot
away from the tube. The intuitive beliefs of this kind might have the generality
beyond some cultures and some ages.

Therefore, in future research, we must explore the origins of intuitive beliefs. For
that purpose, it may be effective to adopt people of all ages, especially young ages,

as subjects, using the same experimental materials as those in the present research.



