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F—7—F D HINKAAH, K71 v,

1. EUBHIC

ek, HXNIHEA DO BEER P HIKIIE O EX % & 5
T EBED 1, SETRETERMAEIC L 5 #R{th—
AL, 4 ¥ 5 =% b PEHIHIC b EZEEHE I HIK A
LBEELTWa, ki, EMOILELEZRILL
WXE, ABZHD % BHRERO -2 #K L Tk
D, VEPZEFIZLLTVEEDBVZAE, THL
FBRRORE T T AMOERRBHAEEZL 5 L &, HiX
FEERLHIARICE 5,

MRS TZERERENC B 5 7 — < SR I I B &
EDDLEIRCH->THS, BLZ 0ELEBL 1228,
LDHY 2R U & T 2 ERPAFR TS, HIKE R
I L2BRZER /D15 < 180, 7 5 L - IR o 28 BE
T AR, BHEHKE (cognitive cartography)
(Blades and Spencer, 1986) & & FEI N TH O,
Montello (2002) 13, % DfEE* ORI 71 B
7%, OMIN AR W 7O 0ERERI A, @HIKEE I
TW3, Z055, KRFE@ERL ZoDfRICHES
EUTh, 22T, ODLQoEVE, HKOEHRBEK
ZHBARBICT 2 EPICH DI LV -TLV, 2D,
®@ﬂ%m %ﬁ®§ﬂéﬂﬂﬁwﬁﬁﬂ'étéﬁ

ﬁﬁ%@%?éiﬁ@—ottfmU%ﬁﬁﬁét
ZONBPERRRBHST L SEELRLETIRE WV,
t<kﬁL i, %V&wmuﬁéﬂiﬂm©ﬁﬁ

%(mww i, ﬂ.®%§%%&LT®GB&§
fEIRB I % o < & A fHIRE & P90 O SEIBIC S L oo ARG
i, EITRINIBHASITRILL S35, & <IicHl
X & ZERERRANC B3 5 BRGR - I EERTRE 2 e L,
ZNWF Y I IMMEIC L > TOM R EHEEBEZFED0
ERRET 51,

2. THBAOBSETIVEL TOME

JOFHRRE e

H OB BT K RERT

ZERGRER, 1EWIZE, GIS

T4, TEREHEEICE > THIKIRBZEFLE L
THEELEKA.2 b5, Thid, LEY¥E Tolman
(1948) WEL L/ [ (cognitive map) | &
WS BEEDS, AR B O 22 MR E 2 HIBC R T 7
TrHov—klL TwkZ EicbENTVWS, oF

0, PBFBRIEFZR G, BHEOHIK &AM I L
fo, HUBHEIERES O ZERITEER 2 AL - fERE - AERK - FIA
TEEVOBEEICER LS, EHERA O A
K&EDOXWTIRZ TELEWZ B GEK, 1999,

te & ZAE, RN BT T 7RI O FE B ig i3
—fRICN— b=y T Y—T 2 A 7y TANDHITE
LTiEZ S5t TXx# (Hart and Moore, 1973), IV —
Py TER, HAHBICB T ABEHOL— b ELEY
I E > THRRENBRET, ¥ — =M<y 7ER
b B IC B 75%%@E@&W¥M%%Lt@®f
» % (Shemyakin, 1962), Siegel and White (1975)
3, ZOBITEEEL, OflcD5 v Fv—7 0
@5 v Fv—27DRMELTDOIL— b OEE, OEK
DTV FEZ=IRN— DG, @FNTDIL— D
EEEINH —T = A =y 7O, &5 BBEICH
T3, ThoDBRMEERET, IREICEMDA MY v
7 ISR SN, A vy vy TOEHKI LS
LEEFEBZONTE N,

O Lice7ud, MIKORERFERRE L F@AD
RAMX DOERGRE & OXHicE W TV B 2 &I
LD ThHbB, LhrL, RETIRERPBHSLTLDT
DEINEMERELDOTIIEL, V—t2y TEH—
A2y THETLTREL, LEIIGL THEVS
FoNTWDEEWS BRANXEMICIEDDDOH 5 (B
#, 1999 ; FA, 2000), 7 & ZiE Hart and Berzok
(1982) 3, £1D&LSic, V—r=y7EH—va
1=y 7%, BAHKICETNI2EROTLES IcES
WT, A>D %A 7iciisb L T3 (BRI DFH
EFRS, 1995, p24d), Thid, FEHIKOD = 4 A

* B ERSL R R BEER T e
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£l W—=bvwyvTEHg—"Fdz1vyT7OMME

F2 ZHHAMBOWHER

Z R H B
EHEX D
ki e 4] Gil3:9)
(=t =y 7E) (CA T s )]
RrAEBAGR AR = BOiiME~y BV
PEBfE Mg~y vy -
PEBE - 5] | [EREISV— b=y VS| ERERERRRAIE

Hart and Berzok (1982) icH 2 W TEEIEK.

WEARY v 7 HEEEXRRILIET, =T = A
2y TIEICNN— 2y TR BEESITHE DT
BRWT EERLTVS,

¥/, Bl TRPHHIK A K BT 5 RAME 7
Fov-HESRELAEESNTED, FEMHIKAHH
KK L -2 H-> TV B T & &, FhbHiKo
LONRFREERL D EL BB LEEABRETH
5 (B, 1999, LM LS, GISZEFLHET
35709 LOFEBEZT T, HIKOFEPEEEI K
ELEMLTVWAERICES S L, K S GIS ~
LRAITOMEERAL B & T, ZRIZEAE % HE
HETZIEbAREAOLAK L, Uo& W, HIKDF
Uy IVER L REHIRKE, RS SCEERICT S
CEtoTERLVEL) ATHUKE D B,
Moellerling (1980) B¥Wi&E%: [V 7 —F + VHIK |
VI FFHICED TV, ZOY, RHHK% GIS
ICRALTT, TIN5 GIS] (Golledge, 1992) & &4 7%
T, TRREZATESBRIOSNIFMNLERLELT
ABTNENLS S,

3. ZPHEMAEOERES L TOHE
ARBOBH T RN LI I, HRILOERICLE -
T, WRE—MWOFMAREF T, —RADEEIC
BILEICRBE L TETVW5, TOMER, HiKIZ AL
TR ZES T 2BOFNBERFICS L5,
ek, ZERMHEROBR G, ZERBE)IC K 3 BEEE
HE, BXUHIKG S 28 L -HEBEERECSTON
T 7. (Downs and Stea, 1973), L& L, TV I
% GIS DERITHY, T LEZHEIRIREL%:
BS5NTEHYH, Montello and Freundschuh (1995)
3, R2OLIBIEOICHHLEL TV S, TDI B,
O BEEHFRERR G EERERFICHEY L, K50~
@IEEERRICEEN 5,
RERDOBHHMRIFR DL < 13, Tolman (1948) i
X33 X I ORBERIK, Owcfib 3BETHICE
5 BRI ORI ERT TE LWL B, T
hict LT, #iicRES N 2 RIEERBEICEE L

[=REJEE2
OHEENRERR (5 : ZRHBE)
BB IR
QO#MBKENERSR (MK, KE, BE, &R
@M REINES (Bl 8E, v 74, BE, VR)
=& (B EENX
Montello and Freundschuh (1995) ZE2 W TEEHIER,

BRiE, PPENTHE - 7o, NI FEEEHRRFEONR
ZMBHDTH B0, QI 0fhichESEE, I
FERIL EbEEN S,

5 LEBNERICHZPENEEAOHOT,
I EE, ME . £ 74, FRCVR (Y r—F ¥
Ve )T YT 4) BEBEENE, ThOWR, TVY
b E BB L2V F 2 7 4 THIKIOHRESR
Kb -THh, ZERIBEE ) 7T VICERUKBRTE S
fodd, EHEEBRIR S BEERROXEII WV - £ 5 BEER
b DI BAREMEN D B,

—F, QILIEZZTEPELEELVL-LBRER
& A ERIESS T h, MIKEREH 2 VW idFTT
BRENEES LT D, LR E, HIKD K S 5
BENERRICHNTEBRIEMEROBRENE <, 1§
HEORE 1KYV (Freundschuh and Mercer, 1995),
—%, SEEBRTIHEAERRICEAILD, EHEH
BT IEHBEEOEVY, MOERIEL L ZHTEE
HSEJEEIC 7S B (Taylor and Tversky, 1995),

EBRIC R, ERIMNAERIEROERE,» SERSh
Bt%h, BILBEREL S OHESOLICHASNS
Ohb, SERFNTNEBELLTERIATVWS, &
iz, 7Y MLIT & > TEEEHRIR & REEHRIR &
DERHBERICIE D, RECIREFTOMMKIE R 5
HWHEE L L LVEEPEECEE NS, DY,
X & EREEH E OBb D B BELL2D2H B, TS
L7oRI 2 BBARS 5 103, ERR S L ToRAMKX
CARIER E L TOREOHK & HSHEIRE L 72iKEE
%%85E 4 5 Portugali (1996) ORI A v b7 —72
(RN) EFABFHD S LIILWV,

4. WEEEL THESL AZHENMEOHE
TR, MR SEG S h B ZERAEICE, ot
REEEDLSBEBEONALSNEDIEA D H», Mark
and Freundshuh (1995) &, ZOHE#HE LT, W
L 13 3RS —E CTREY R OWKEERZER/.», 2
NAERERRE/MEBZERICREALEL T, FIFSHh
5LVHHEICERT 5, $bL, MIKOHENXSE
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X & RN S < 2 HERE < JCFAMERE  CEMTE - SSRREE) 5

PGCISDL—HF o £ v 72— RITiF, BENICHIN
BERRSND [HENZE”L, Ik v Ea—-5%
BT 5 [haEr « EFREFZER, ZhiRS
iR TH L HIEBER] LW, RUb5470
ZEREBNEL TV B,

INSOZEMAERBENNE D X 5 ICBEES TR
TE2DOhEEZSHIT, 51F Lakoff (L1 37,
1993) DRRERWIFEFESG (experiential realism) IZ&
H¥ 3, gabb, ABOBEHMAH 73 — oS,
HEOREMEESZEMTcoRBRICIRILTEBY, Th
13 3 IRITTOMRY L F 7213 H ORI s SRR
AL TV B, Thickl, HIK® GIS 85 K#
W HIFRZER 3 2 otk T, B - BER L oAH D
BRI L > TRBEAED 505, Lakoff 13, Bk
Ik - TN S NIRRT MBS A B S L
T, ThoDREZZEMY, BRICK > THEEST S
NBEELZTVA,

Z D& X %8 L CHUS U 7o Z2RARENER O K5
12, BOIBHTE» SEAREOREEEL TR
HEhT&l, 2N SOWMEHL S, HIKD S8 22/
FIEIERIC 1S, B3 DX I HFHEMNH B LMD ->T
W3 (B, 1999, pp.194-195), T I T, &K
BEUMEOERD S 5 RFHIEHS L HE DN T R
WKHOWVWTEHLLBRTHAIZW,

4.1 FHMEHEERS

Tversky (1981) &, ¥ & ICHIRIA & 157 22K
HF &N 3, Zo0RMNESOERIZTEREL 7,
FEE—, HEELICHYELSEE LTRSS,
BRI ARV T S EARICBTILc b & LT
SNAEADH B, FHiT, WRICHIET 5 G Hs
BEAHML EOBBEE—3T 5 & 5 2[OlExssinb 5,
INSE, WFhby va s v b LEEOHMEEREIL
OFEICHRL, FIEGEBEOERIC, REILED
EMOBERIcZhZThBRL TV, 5 LIWER,
HIKIC IR & T EB 25 L Cidlgd 2@ T3
KA ONBERITH H 5,

C O ERHIMINANRE RS E S STERE L

T, ZRNAEBOKMERE L EESOEENH S (B
P, 1999, p88), FIFICL B &, THARAMBLEICL-
THIK EICERIRE N TV B354, ZERIFIEEEDHE
B S N TREBRICEBi S B 7, IO
Eicigd 2t DAERRIE, ThAET 5 Lo
RefE o RIS IR IC R B I M It RN EA EEL B
(Stevens and Coupe, 1978 ; &Hk, 1997, #%E L,
ZRMMESEEEOSWEELIC L > THBE W T
W3 e, HEELE T ofMioHE & OFREERRE A IEST
mRcis D, & ICHEERIFEOZEMBBRFMHE NS
WS HDTHB (Holyoak and Mah, 1982),

IR A & B 7 ERNAIRR I, O XD BRENE
ABHEL B 00, —BRIICIBEITE» SRS h
BB DA A, EAZSBEEOMMND S OTERE
KEL BT ENDDL > TV ALY (Evans and Pezdek,
1980; Thorndyke and Hayes-Roth, 1982; Lloyd,
1989, % b, HIKZERVICZE/R%EE O A BBEIT
Bc X BIBEICHANT, ¥—Y =A<y FITHVE
MR L P9 <, ERFMESEMhmE L ELET 20
CHIKFE AR TH S L WVWR B,

4.2 FHEADNAFR

HIEIC & » TZERIEZFEE L IcGE, #- Kok
FICRB AT CRANEH ORISR S
5LENH B, TOMER, FEEFOHMX D LML,
KFAEPGEE C BREICXT 2 GEDME & & 58—
LisWigg, HElisRE#icis, chzx (855
% (alignment effect) | &FESs, 72 & 2 1E, HAD
RAR %Rz L %, BEom X XK Om X H5E->T
W EFALDEOEREL B LS RIGHEEBVE,LN
TboxniF&Ww (Levine et al, 1982), =5 L1-H
23, BPTHICLIZEMFEETRIASNAT L
(Presson and Hazerligg, 1984 ; X » #f, 1994, >
T 0, HROFEKH, SRS N 2 REHIK T S HE
ESNTVE0IIx L, BEITHICL 22U
BDNA TR EZIFIT D,

fetZl, HKOREXE2ZEI BN OFEF LGS, A
RDONATRFELCLENWT EDH B (MacEachren,

x3 BREBERITEL, S EEL ZHOMBOEL

BEITE D 5 ORI HRID S O HIEk
REHIR D 2 5 4 v V= t=y 7R =A<y TH
BEH 5 OTEHE N
BAZE N
P H oy SR
HEDINA T 2 Hb (BIZHE)
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1992a; Lloyd and Cammack, 1996), % ® 7%, &
HHKOEESEEINEHE I DIF, 47 L bHIK
HEFTE» L L HIERFIC L Z0TREL, EME
BT IRRICELGENBEEEZLLNETHA I,

BIMEBELEZA A =X LICOWT, Kyl
(199D &, MK EoERGZRASEL ML LTT
F7 <, GHEEROHCRENOEEE L THMESh
5 LiFRERDTVWE, —F, I (1992) &,
FIRFICES S W7o B OSB3 I R Z Ko,
MK DS & SEDHFHOSBIR E S—F LIsWw &
X ICBHIRMNEL B EVSBAESZ TV S, RHijE
TN RO U 2 AMOIRI A & DA, BREITHE
BERYSEERBRIRIC L 2L WA B b LI E W,

TH LR E, h—FEF —Ya v YRT A
(LIF, #—FEEBHT ) OHKFERC SRS
%, ltEZE, BiTON—F e THRREN B HIKICIZ,
wicdkx bt [/ —27 9 7] L#ETHEE L
Rt (INFr v o7y 7] EV0WS 20— K8
BHBH, EBoHFHVPT VML, FEADFSPFH
HHick-TRLEZ25 LV (FiE - BHE, 2001,
p.146-147), T &Sz, HMKOFTR S, FLERBK
T, BRINZRECEAZCOEEEZZTS
ZEIEFHSHMTH B,

Lichi-T, HIKORE 2 GEDOR EIc—KIE 5
[RE | BRI E S IR, FHEINZBEHICL -
TbE->TL b, K 2000 &, ZhicHES 3
FRE LT, HKPHRICHIRA TV 2R, RN
2B 2 BEMZERTEOBROTE, MR OBk
R, FHPIZRIVHAAEHFT VWS, 2 LT, BEHL
BRI DR, RFfEFTTOHIPHET O L 5 IREATIG
FISERETH O, RV 2 7 5 YRR
BEMTHEWERER D T,

5. WEMLEEH DER

ZERAMIHIER DIFHRIE & L oMK OB &I EE 5 1C
ShT, HK%ZHABETIRENGEEM 2T &
IC1 50, ThRBEDLSIICLTEEBINEIDIEAS
mo HIKIEFERIMISER TEMARE LY, HKE
HIFE LR H T 2 #IK(LAES) (mapping abilities) I
B9 W%, Blaut 5 (Blaut et al., 1970) i< & -
TRy o,

9, MIKABERS 2103, EErS0RI L%
THTE, HKESOE®REZ DN > TVWELEND B,
DS HETEOMBREIGIc>WTIR, ERIMEED D

FEEDSINER LK > TERFEHFNICHED &\ 5 Plaget DF
%€ 57V (Piaget and Inhelder, 1956) 2315 T W
%, Blaut i¥, INHHRLEENDZEIC LY TIIE
2LEZ, 3O TFETCORECHL, BE %
hEEO¥F (Blaut et al, 1970), HIKHER D FERL,
R, BIUOHIKER OZEF (Blaut and Stea,
1974) > WTHRET L7, L LEERE, KbFE#io
FEHTHHMMDYIEE « FERK « HEHMAIRETH - 72,
Blaut 53, MEELXEROEKVWXT L b dHIKEE
SEEFLLTVEEZ, HNLEEN UL EZBA T
HEhoZfiib-TWwa EiEwmIT, 2O LTHS
i, BERE L XL OHIRILEES A Piaget D € 7V
LREBLIEWEEZ ZERREREL 7,

COHICERFEEIBA DI, Piaget DR ICIK
#9 % Downs & Liben (Liben and Downs, 1989)
Thbd, HoDERE, 1980 FEHRFIiTbhl, H
Mo#Eaft, HFE FHO 3FE» 5125 —#EDFEER
KESVTWE GEL I, #AK (2000, p.38s) %
ZH), TD5 b, MK EFEERERME EXINT T 54l
XF| RS L, Blaut OFRICE P -7 bDTH 5,
FEROMER, EAROEECHREAE, HYORIck -
T Blaut 5 L 2L 3ERNE SN, ThERILIC,
Downs & 4B ER L TV <,

Liben and Downs (1989) &, HRIEEAR D E #H
MRRERES L VS EFVERIBLI, COETF
TR, BARKEDBETHA L T 7o/ 2 Dk
LD LADEAVICE>T, BATH > THHAE
PR WKHEEIC & & & ZR[EEM A H 5, Downs and
Liben (1991 (3, K¥FEEERRELTIDEFNVE
WREE L, MIKMLREN S BERGHENRFOEE TS S
ELSTEBOVADBVE Z EEHEIDI,

MK LEET IR DA, Zh e bFEEPRRIC
Lo THEBRBINIZONEDS >T, WHIE 1997 &F
DKM FLRE L CetimEiTo 7o LL, TON
Aid, MKMLEEN OB EHCAERHROEEL D IE, #
EOFHZ ORI E K IR IR L TV B, 2000
F£11 A, #FOHLAME - 72 Blaut BFEEL
Licky, HEILEEN 2D &R I3, ABEAEZRY
HRFEFFHICBOWIIELE - o, HORKICHESN
foi@wX (Blaut et al., 2003) <Tid, ZEREREIDE R
EXFET HEEES B OMEAIC bidhsA S, Blaut
5D TN —THIT o RIS REEE A, K
HTHEBHEFERL TS, —%, Downs 5D Ei
IHRERE(LIBE N,
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WX & ZERERAIE O < B BEARE)  IDFINEERTRE  CEMOTRE - SARRERD 7

INoDmAEEELIHBA Q000 3, €b2d
HIKMLEEI DS E D &K S5 SHESI R T DIt > W T DR
BBV DIL > TV EEHERLI, CoC
&3, BAEBRAOIEELREDEVICSENT WS,
2%V, Blaut 5 3EROEME L TEHIEE A -
TELD, fMEHNEAETMLEVS GEM LTI
T&fl, TOTED, FaiRilsE—REEZLS
N3, —4, Downs 5 &, ZEREHIRE(FENEHE
HRIcB T 2 ZEMBMEXBIT 2% 0, mHEORER
ZUIDBEL fcEESR 21T > 1o, HBREOHSN - X
{EHE RIS REEEZL > TV,

% Z T Newcombe and Huttenlocher (2000,
pp.176-177) (&, MIK%Z#HEICHE S W RBIAR
AATET B XALHIEY & 103 Vygotsky (& 4 I
F—e) 7, 1987) OFFEREFE=ONIEGE L THE
FTWd, TN, REZHENT OO LEZBHT
MG L TVW B0, FEICB T 2 KEPERN
F I 2T ETELS (TR, 2003),

—ic, HIKELS I BRIARIE & D h SIRERIT b
DFETHALbDHMDH Y (MacEachren, 1995), fHR
B o wKANELS 3, HENREZ G cEi T
B, —F, MREOERVGERESE, FHHORE
BRETHBTX2LEAONE, DD, HIRILEES
i3, Blaut O&EM L e ZZhHEHFE S & HEHHRR D
f£/15> 5, Downs L DEM L MR HIFEEFIcxtd 5
HEBHESRO 6D E T, BEMICIER 5 &TH 5,
DIs & MRS (symbol) &R E OB
RIIBRENICR Y BB, BLEESTHXLvH
DL > TE->LEEEHS TEBH B, T LI
FSEEUEROMKEF I, X(EHERE®TET 3
Vygotsky & DfEMNHERNTH A 5,

6. WRIDFHER EFIADS M

AiE T~ c X S, HIRLEEN 2D < > TR, W
CODPOERZRMBALNE OO, HEKD XL S
BEMEOFEVHIKOZEKIC 3, —EDZERMITFES P
HEH - ISP LETH B, TDks, HIKFHEOH
DERN MR T XLV, HIKFIHIcASh B EAZIC
DWW TiE, Blades and Spencer (1987) »33iEET
DFBEEFI =ML THBY, HH (2003b) bHAD
RFEE[RIC L HEEZTY, HKOBHICK > T
H@CHHEOREMMELZ I EEH ST LI, T
TR, HROFERICA SN B EHMEICRET 0L o
DOREEEEL THIW),

6.1 BMEEZEDLSCHEERLOH, ?

MK DRI H SN 5 HEE (expert) &FILE
(novice) & DHE%IT - tREBNHHEL LT,
Thorndyke and Stasz (1980) #3% %, ZOWFET
#ERE 3, THitoMK & IR oA DI %= FH L
1o T, HREREO IR FTERERT 2 REE
ETLI, ZORREILE EBEEL THERT 5 &,
oD N—TDER, EEOS, S, FF
Mot FicENl, 7220, FEOBEREEG S V-
TR TERERENL D - 12,

COWE THIKOFHZEERIC L 2 EVHBARICA S
nih - FERIG, AVCHIRISEE s &%
AoNb, TIT, KO HMNLEEELLEL T EH
SHRA D OHIEX A H W TEBHE L 72 Gilhooley et al.
(1988) &, #LE EBUEF ORI TORIELZEE R
LTW3, %7, Kulhavy et al. (1992) (%, Na-
tional Geographic FEICIB#E S N 7o P P EHME S FEK
ERWT, SRELRFEOMBEYEIEIC & 55 NE
E& L& L, Gilhooley et al. (1988) & [E)HkiCHIK
FIFREERRIC L B EEE AT L7,

Zoftic b, FILE & BEE ORI TOHIEKIDHIX
DHAEHARTHR DL IR0, e 2iE, #ERO
BROURFKEE) 2 X TREE O S R T DIEER
W C & &R WL 72 Chang ef al. (1985), #
VI vT—) v ORERLPLEDHRICIA OGNS
EUVWAER L 72 Crampton (1992), £ ssiiic
AN THVEEREXRPCEFHHICES LT
5 EARLIKE (1991, 1995), HUERIA S5
BERB T 5 HETHIXFIRRERP T ES 5 < &%
5T U7z Montello et al. (1994) 3 E»H 3, —
i, FYyAUMIRIc oW, CRT £=% — Lick
RE N HIKOFEK A McGuinness (1994) A3# 5t
LTW3,

D &H T, BuEE LYILE DR THIRIDOFEM D
FHIEPHB I EE3HATH B, HBO
Thorndyke and Stasz (1980) & Gilhooley et al.
(1988) oHFEFEROHEICASNS XD, HIKD
BHICL - Tz OHENFIERL 2,

6.2 MHEOHREHICBRELIHZDDOH,?

MK DO ER P FTKE, AR ZERIRIRES) & Bk
2L TW 3D, Golledge and Stimson (1997, pp.
157-158) &, zh% [ZEMEIaIR L), [2E2RIFER ],
MEfMRIBER ] =21t TWw 3, EERERALE
13, 2RIC + 3RO BEHIHERNE 2 LI ERIET

<HiI] 41—4 2003>




8

BHENT, O TAEES I IEE O - oK - ik
BEND B, ZRWIENME, HERNMOBERLEMR L
THIDEAED» SO RAFAEE T 2467 T, AidOH
KLREIICRAIRD b DTH 5, ZERIFIBIRIE, 2R
IR /¢ 7 — v 2 AT 5 MRS R O HIERI T RE
BAR LTV B,

Self et al. (1992) # Self and Golledge (1994)
kB &, ERHMERLicoVWTR, EES TRl
2, RS TEESEL TV EVbATV S, Th
L, ZMEMNTRBEOTBENTVS LV
WEBZVOOD, TOXKIEF b 1L, EiH
BRIc>LTOHERASNLVEV I HAERGE
SNTWVW3E, o LEETREMBEEIOHESE
et U 72 EhidDis <y (A, 1998) #3, 0&K<
BICEREEN Vo Th, EoflEERA TV S A
K& -T, HZEDHNEDE->TL %,

KD FEXIC A 50 5 BREERE L /- HIKFEEIC
L BREMBHIEE LT, FENEERBROFER P
R cBYd 3 EER % 1T - 2 Gilmartin and Patton
(1984) Bdb s, ZOWETI, HKEFIFHT 2EEE
HEERA LMY, EEROLT I O FR I R
2D b0, FRSEL LI >N THERIRNG
{185 LfEwRD I, £, Gilmartin (1986) (i
M & EEERE A 4 — VLT 282 BRETHEL,
ZERIFIBR ORI L THIRKIDOER & 1 2 — VL%
RTHRMSHRI T, B3R EE - o5& IR
BT b0, ERHNAFRMLTRIEZZS ONTV
EVHEREGTVWS,

T LIHERIOEHIC & > THZEDOBRNA BRI S
LV HMRAERICMRRIDE L, BEREHEN
DFX % B THEL L 72 Chang and Antes (1987),
WEDEMEFEE T O XIRIEROEEFH
McNamara et al. (1989) 72 &EWH %,

DL, BAohKkBE - THEENENRS
RRE LT, MEBRABDBLENEL SN D, I
& ZiE, Ward et al. (1986) (&, ZRZEOHMIKZH W
TEECTHERERANS ¥ 2 REOXRTBRE & B THE
L, B TR A CHEREE X ESE
MMH5EEHLTVSE, 7, Montello et al
(1999) 3, #EPREESR, WKFIA, HAFEEE &0k~
1R ZERHRE O BAE = Bt L, L3O
HiF%E, BHEIEEBNAESE, thehigadsLn
HSEVIIHZ DD, HIKH» SBIAFICHELERS
LNIBVWT EEBASMIT LT,

LirL, —EDIEEEDIE, 5 L7t
Shallbdbdicd, BLOERNELPHBOENE
BERICEZL B5XETIEEW (Self et al, 1992), &
LA, ZRIMEENOWEDE  FERHEVS Kb,
BRICL2HBARCZITED, HEAH - UL
HRIREIR R F LA F 4 7D, ThEELLTV3HE
e b » 5,
6.3 HWERREZMBAMONHER

bETARNI LS, MIKIEFAT 28808 X1L
EHBAEEEE S ODOMEI M OVWTIE, EBR
LR oOMTREVSBES N TE o, HKERRIC
BEBLPOXLHERNH S T LRBEETEE,
Zzo LcERE, Mo % BENERERTICAL
BOFB [F—v =75 54 46]) BHHZER
UTW AR DMK EHRFEOEE (BRI, 1993) i
EANE, FRERMECESOBENLEENICHED 2
oW EAHLSHTH 5,

9 L RO AL ERERA 51D OHA
& LT, Montello (1995) &, [Xftic#ER T 52
& IXfbEfZE#HT £ LE2XEILK, ZD LT,
AL A#B A - SRR O LR A & 72 S TR E L
T, MBEROMMK, BEOWEL o, FELH
21k, BERBOREUME2EF TV, —7F, X{tH)
EREE b7 5T FERICOVWTIE, SEick 37K,
RERARIEOM, TEHE L EEZER, B0k
DOREBNL & W - 1o B O RWIRIEE, REOFH
Do OHEENETFSND,

L LS, XEHZRICBET 230 % < i1,
XA E BRI EEX LD R ICESWTED
(Montello, 1995, p.495), Montello B & 3 X/tHI %
Bicx L THERNEBIEE L > TV S, TOI®), B
WHIEE LD TOEIC> VW TR, IHDTRIFLT
ABEUNEND D, COMEEEZ S IDDO—D20%0O
LT, #AK (2001), Suzuki (2003) (FEALEANE
KA LN B ERNEREBKETHEKL, FEERA
KOHBEEOEV L EPHETOERANRIDOZEIC
ENBEEHSHICLTVS,

7. PRERAHRESH L HEOF YA >
HiEE TN LERROS 3, HIKEEL %
PR O —RRHIHEE IS B A [ TV 528, HIRO
EHOPABTETHICBEK L TE L EEEVEV, 20D
A, BICEROTM & L THIRIA (> 2 BRI
REHR 7 A VPR E OBVT bb 5o HIKO 7
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i, 29 LT ¥4 v oREEEX L - ZRZBE
A DOKRE % BE T 5,

7.1 BRFTYA1COBMFENHE

BAZH AR OBOHIK D 7 1 v ks, B
FIBHENRE LT ST oNB LD I - kDI,
190 FERICA > TH S5 TH B, &< iT, HIRIDEE
BEEZFAND Lk, HIKIF YA v ORFERIER
AYERT B, FIAETEROHKFEHEL 70 EREKFE
MOERAICT - TW3 (Medycki-Scott and Board,
1991; Lloyd, 2000; Montello, 2002)

Z 5 LIHIR 79 4~ ORI R DO LB & 152 -
72 Robinson (1952) i3, HIF %1 » ORFEAIERE
2B Z 21 ICBMBRENAT 5 L0EREK &
MLTW3, Ttk HIKF YA BT 2 ERY -
FIAMHESEE STV T Eicis 58, EHiRMIT
FELTR, Kz a=/r—va viaiEE2E7 (L
L 7z Kolaény (1969) #, HMIKIEZRH 0 SimrIER
ZE EWdH IS Bertin DFEFE (N gy v, 1982) 73
End s (RF, 19D, —7F, FEIEWPFRICE, £
LB ZESHMOIESDORE S OFMICHEST 5T
EEBSHIT L7 Cox (1976) ofh, MEKLHR %
EZELCLEDOH A REREST 2 HEERD
Flannery (1971) S O¥F#H¥IEFHIHILC, KD
FXIc B HERKES) 2 LR L R GEL < 3,
Steinke (1987) %2Z&M) B EMH 2, ThoDOHA
3, BHICHIROELSERORE L HNE L OBfR%E
BETLicboT, Coftic bkt HERER,
Mo F BT 2R BH 2 GFELLE,
MacEachren (1995) 0% 3 Z%EMR),

O LIRS L U 7o 913 O EAERIBF 721
% L T, Robinson and Petchenik (1976) &, %X
DWEEBELSORESPREROMEU LD SDTH Y,
MK O ZEF M T 2B S MLETH B &V S IR
fToto 20, RPN TRAKERE
LTOHIKEE S I E2BERE AT OIFIEN, -
- FEL VLS —EOEHBREEE Z 5 BICS,
ANEORIICEL SNIAFROETZESERE LT E
12 515\ (Blades and Spencer 1986, p.3). ¥ 7=,
TEIFER NS 54 LRI L 7o YIEER 7 7 o —
FTR, Hr0RSEROME L AMRICSNT, H
MeEOBRICE D  #iiR &V - 1SR ORBAFINER
BIRZABWEWSRENH % (Petchenik, 1983),

Z D128, 1970 FEAREE I IFAREN L T 7o —
FMHEEL, 1975~82 FicHxBPHEDZ 5 Lz
% (Gilmartin, 1992), % @ % 1980 £ Iic—KHIC
Tkiclasbom, 1990 FRICA 3 & RABFERIM
M7 4 v HAEIHOERILL, ZETRTAYAE
#£E D Lloyd % MacEachren 5 OB ORFFEE ) —
FLTW3,

Lloyd 3, @BABFOHFERUEE FIVIcE SV
HXBE BT 2 —EOHAEFNT, TORRE%E
Lloyd (1997 a) TR L1z, D EFIVIIRED &,
TR ORYI DM E, b (Ihd 2H) L8] (%
ZREARGED) 513D, ThEBRT 2BRET,
MR DIERICE S A b AT o 7UEEFLFOBE
HFIcES by 78y VIEBEE SR B Y,

ok RHKOBIEREEBET 20 R3EE TR
<, TXWEEBRESERE L RANAEICES LTV
1o, TNEFE—HNCIEZ BT SR A 0k
5N 5, BT ORI T RIEF S EULE (PDP)
EFNMICESCIX7 v a =X VERICBALHEE -
TW3B A, THITKILL 7 Lloyd (1994) &= a—
TRy b EES HIKFEREREZRAAS TV 5,

ETAT, DIOERICEE AR II 2= —v s
VIR TR, fERRE O BRI A LB AR s R A
BRI L TWicke, Toftuc b FEROERRE
BT 2 EEUMAOERNH 5, LA, 2
07 L AROSREICOWTIE, BERE, BERIEOR
E, BRELLickshE (Brewer and Pickle, 2002
58, FERCBY 3 ERToRRNAE (AL 199
7, 1998 75 &), HifoKRZxoPERE (HIL, 1994
L) BEbREFFINTE

29 LR TR, BIEPHB AV SN EBER
PEEMDBEBZHRICIE > TE D, HEAETO
FIADZ WERARETRIC LHRR, DGV,
BUDis OHERIE LT, R A NVEEBIHEL LM
ME2#ERE IR L CHBEEZERL Th 5 ) KRz
TV, SEICLBZERAERA LHROBEN 2 BH
L 7z Kovach et al. (1988), Bl - S - FHid PN
Floft BnRs 2 8 EEOMIN A EE L CTElE%R
SHBEREITVL, HiLE 5 v Fe— 2 IRAHIK
DEROHBHTH B E WS FER%2B 1 Devlin and
Bernstein (1997) & Md 5, Fi, EHk (2002)
i, V=t 2y TRIEY -T2 A 2y FRIDBERAK
EROCCEMER L F T 47— v a YORIIEHER
AL, #9475 —va vOFTIKRBRVTROEZEDOR
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Watd 28I, S —va vy, BIE ARk
W 72 H#&E D&\ (Blades and Spencer, 1987, p.67)
AEEBITRNEIESLD, 1z, 4. 2 THNIBIIHE
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RN &L > TIREVRPRIL B EERET 55,
7.2 FUANBROBERTYA L

INFTERTELHER, KT TR FY
5 VHIRIC SIGHATRER MR EZE < HEATVS I L’
BED1ZHS, FYsLVHKIcEEOME bEAET 5, 2
RIZZHIFEOREEZIGH LT, FIFEICE > THEVLR
TOFIINVHKPGISDL—HF e f V¥ —7T = —
2 DFE AR Lz EDORTEEE KB ELT
13, Medyckyj-Scott and Hearnshaw (1993) D
X% “Human Factors in GIS” X &M b 5, F it
Wood and Keller (1996) @i X % “Cartographic
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NTEBE/WV,
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p.368) (FHIKIF| AL A1 (map use cube) € FIVIC
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VS =o0h oI h, KO 7Y 5 u{kig,
TERRE R D S D—FHHIE 4 v 2= VD [{riE] » 5,
FAERNTOHBHSMTPERERMSTE 5 (AL

x4 BEFIAICH ZEEEETRIEOER

R A i = # ARk
FIFE & oxfahik: i1 =0
X A A D) NS
HuX D 1R BERI O E IR | RAOHMRE R

MacEachren (1995) iZ#—>W\TEEENK,

NOFRE L TELRBIENTES (Rd) Th
&, RbWRLES i, HHINKE 3E->TFY I
HETE, HRPXNBOFKIEZIFIZ<L, 3D F)
B« FEEEEMAGDE LT VF X 7 4 7R
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zotcd, REOFH, FmHEERE, H—aHER,
EFOR#ES, ZHOMHBICEOELZENME, H
PRk, IERECEEBRS ZHERR L ZoIEH, (ERCEFICH
mEABEOES, LV kRFOHKORA
(Goodchild, 2000, p.349) &, Y ¥ ftick - TH
RExtr>2dH 3,

GVIS &3, FI¥RIaIf L& RN 7 — 5 i O
W LT, RSHIEEEHR IR E LT 5
TEEDHETHDTH 35 (MacEachren, 1995), 72
2L, INETDEIABEREANDIGHICERNH
37:%, BEMICHHAShZHKIEHRICE > TV
Vo /o, REBEICESAVPEI»NTEY, BEINM
SO Eh TV, Zoflicd
GVIS OIFEMRITI > TWEW, 7Yy VIR #E
HADSBFED—o L LT, R —VEDIZEND
%, GIS T3, HKOMROBEHSZEMBURE L 7 —
7 OXEEICE b o 7o (BEH, 2003, p.691) &b
NTVEH, 2—F A vy 72— HREANS
BEE, RHRomRICRb a2y —VERET
KT E2MENHEZLHICEDNS,

VWFNIZLTD, FUMLIcK 28 L WHIKER
BEDLIBWHMBEGIZSTMITOVTIE, HFTOH
K&K %ZE L THDTRITT ELENH S, Ch
FTHEONIHAEDL S, DI ED, FY I UMK
BHIX < I3RS - 1o BRI RE L AR L, KO
FIR&EE RT3 FHTE S, 2hi3E,
A% DR T DHIPEM DO ILE Z(RHE T 2B VI,
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Xid, #S5E FVERET R, RIS

<HuK] 41—4 2003>




MK & ZEEERRAIE 0 < B EERHT « ISHRUERIE  CEMOTH - S9RSEED 11
x5 HMHRETS 2IILHBROEEDERN

BETE S5 ik 79 5 VHIK
A @& E "OE
# R # B E o
[E £ FHLE D % Bl b AJHE
xR gt 2 IRTLRBL DS —HkH SRTREOHS
HER O EIE - SHH R EIE - BHNES
ORI | SIEE» o 0—HRLE | MK ERHEE O
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Rk EFIRAE OBERABERIC L, [HIRfERoRE(]
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Theoretical and practical issues of the relationship between spatial cognition and maps

Maps not only provide a conceptual model of
the human spatial cognition but also act as a
source of information for spatial knowledge. In ad-
dition, spatial cognition research provides cartog-
raphy with a lot of findings useful for solving the
problems of cartographic design and map use. The
aim of this paper is to examine theoretical and
practical issues on the relationship between maps
and spatial cognition.

As the spatial cognition research directed its
attention to the “cognitive map”, a great deal of ef-
fort has been made to inquire into the nature of
spatial cognition by comparing to actual maps.
Nevertheless such a naive analogical thinking has
been criticized recently; instead comparison of spa-
tial cognition to GIS is now emphasized because
the properties of the cognitive map proved to be
similar to digital maps.

Concerning the role of maps as a source of in-
formation for spatial knowledge, numerous stud-
ies have been done on the distinction between
indirect contact (e.g., map reading) and direct con-
tact (e.g. travel behavior) with the environment.
These studies revealed distinctive properties of
spatial knowledge acquired from maps: e.g., sys-
tematic distortions, and directional bias.

Children’s mapping abilities are also one of the
important issues of spatial cognition research, in
which long-standing controversy among nativists
and constructivists (or Piagetian) has been made.
Recently, researchers have directed attention to an

alternative theory based on the development
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model of Vygotsky who emphasized cultural dif-
ference. In addition, a variety of work is carried
out in comparison of the process of map reading
between groups or individuals: expert/novice,
male/female, and people with different cultural
backgrounds.

Since the late 1970’s, cartographers have
shifted their attention to cognitive map-design re-
search applying cognitive theories and methods to
the improvement of maps. While most of the earli-
est research employed psychophysical approach,
recent work is entirely based on the theories and
methods of cognitive science dealing with higher-
level cognitive process.

Recent development of GIS, however, is alter-
ing the form and function of maps and changing
the mode of cartographic communication. For in-
stance, digital maps inherently have high interac-
tivity such that their elements or scales can be
easily customized according to users’ demands.
Such an interactive nature of digital maps blurs
the distinction between makers and users of maps.
Hence, user-oriented cartographic studies will be
more required. In addition, it is necessary to re-
evaluate the relation between maps and spatial
cognition with considering the nature of digital
maps. Once “ubiquitous mapping” is advanced by
the dissemination of digital maps, situations of
map-use should also become diversified. Therefore,
more effort must be made to investigate the proc-
ess of cartographic communication in the context

of map-use.
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