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Abstract

The present research studies the late stages of spatial representation of totally
blind people through various 3D stimuli. Sixteen totally blind people, aged 17 to
23 years old, classified into 3 types according to visual conditions, participated the
study. One hundred and thirty five drawings were collected and analyzed. The
results suggest: 1. the visual condition does not prevent blind people’s drawing to
develop into a finer and more mature stage after 18 years old. 2. The participants’
drawing performances varied with different tasks and participants’ visual
conditions. 3. Blind people’s late stages of drawing development is similar to the
sighted people’s primitive stage; whereas the sequence of the developmental
stages is dissimilar. The research concludes that vision cannot be replaced by
tactility when performing perspective drawings. The conclusion is consistent with
earlier researches done by | & Shiu and rejects Kennedy’s theory.
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A~ SEA ~ Ve 2 [T B 5 B P e 5 B0 20 SR DU A B B e RS - e g 2t
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AP B ( the preschematic stage ) |- (3 ) &2 Uk St s> I [ P B ( the schematic
stage ) J» (4) JUE 12 s E RS [ B FHn (the gangage ) - (5) 12 % 14 FFY5L
wmER T ERF HKFEE: (the pseudo-naturalistic stage ) | (6) 14 & 17 R FEIER
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(1) —BRPEIM A AARIEIBREE : (2) W =R A A g E e B E
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A2 (neurophysiological ) 75 HEIAYE:E ( Van Boven » Hamilton » Kauffman »
Keenan & Pascual-Leone » 2000 ) $f 3} 5 & B figg B s (1 15 f OE RS2 > BB RS #H
K5 E W B g 1 B (the visual cortical areas ) A% H g 52 {F 5 mT DUgi S M (b
(‘activated ) - D*Angiulli B2 Maggi ( 2003 ) {KIEFTAAFFE - EaR{E#E 2] i BR T B Y #E Y
ZE S 2 A B g R G B B A AR L R E R » e B R e & R
BEEMARZMBAERRZT > fEARES (natural generativity ) {G#H R > FEEHE
R VE S FE B R G 22 MR BAURMEAIRENE - D*Angiulli B2 Maggi
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1983 » 1980 : Lowenfeld & Brittain » 1987 ) & A%t v] AL » 8 il DU AR
B BRI B RAMAIAIRE —#% - § AGWRIARERA RN S TIY #E51% &
BUE ~ R EERE RPURNE » 72 A L 20E =By - BEEEEE 5
NGB B (AR - 5 AN Z2 R R BB AR IR & FH (] o i X DL Kennedy & B o
Kennedy /7 B aE 5 2 MU - 5 & (1048 2 58 e B AR E FE A - H 1984 [y
e et B LEZIEE ABSB GBI §AEERE S ER R - (1)1
L& (listdrawings ) : DUERIECSR (marks ) 5 HEREE FRIAH AT+ 7 1B SRS IR
PERIES R RN 5 (2) T BRI Em TR 3L ( separate features outlined ) : 25 HH¥7#
A BT AR R B (E e AR VARG B AR 5 (3) T AH ALEAS A%+ 2 ( connected features ) | :
& H YRR MRS e C RO - (4) TERIAE (vantage point ) | : 4
{LL Kerchensteiner AR B ETE (visual realism ) FEEZ » (B PIEFELIA N A E S
i s (5) MEammEE ( metaphoric drawings ) : BUEFTHEAT —FEEURILG X > e E—H2
P T BERNG 7~ - BT = & DU i i i (X S v B i 5 (6) T (B f#% 28 ( diagrammatic
drawings ) J : SRIGEANMERBIYIHEAEGET > R 2R LR ERIVFE - BLEaT 77
AAGH o F40 : MARF R )& - BRI - R ERE S HimETEM
BEEB LS - SCMBEIRERER - BT ¥ EREE AENREREEHEAR A
fHE > Kennedy &2 SUORHAIR R ER L ~ F/D4E » Bl b 5% 8 LE @ B B4 /048 - AR
% =& LU AT = RSB0 B i & (BB 2B A g EHRN2ENE  §A
fefg S R LB BHIR A — 1 LA - 58BN R A R B A e 2
RSB (R =S B 0 S B A RO (R A 2R SR o AL Fe ik 2 At
KHEEE ASHENGEGREREEESE - DEBEHX - FERNSTHEME

2. Bl H B A A

Kennedy 7 1080 4 7 2 3 45 46 Hi - — (i1 M40 o BRSBTS R 2 0 K 2 5 1 K
JeBELE 16 BSEAIAK ) - ERSTIN o RERHI A B L B T
I+ (TR SR RS - MR BT - B (I8 (AR
FRAL - REMRER R A RERE - REDIERIA ) o AR A A o LT 35 LA
(ISLT 02 BETR SEIET DLR, 1 52T T 58 2 S DGR S = O AL 0 2 44
% TR S UG G5 % S8 - Kennedy LISthia o R BLIINAE MU LIRS
B A B BB R L -
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FJ T+ SR AR R B R R i T © Ho A% Kennedy (1993a) ##ELA[FRIMERE ASE
FHRESE F ( convergence ) B iH % R B ] /7 (F 2E 3% tHREE - Kennedy 2003 {[fl ZifF 72 &5
faih : —7 12 BRAYF 5 % Gaia > getR I T 32 & % ( T-junctions ) RULAL /s > P
1785 ( parallel projection )» [z 3& 4R ( inverse projection ) 25 2% [ R IR KM o [F]4 Kennedy
B Juricevic (2003 ) HJMEZMFCHRE » — (1 F G AT M Tracy » GEd HiE A SHY
SRR B BERE LSS (near oblique projection ) [37 /584 o Tracy i GEATEAIR A
— > DIOR/INRBUET > W LIRS Y B NGRS E » R PR
[FIHPIHE - Kennedy Ed Juricevic (2006 ) fJeefig i g HIERA Esref BEHIHE > &
AR AMHEIRRT#E ~ PATRA ~ AT B R R i3

RIELL EREMEAS R - (f Kennedy &S A BEIIRE [FERAS EGA H B EA
J1 > MiRELIP g A 77 A RB » thE R R IR R ALE R R — R E - A R
A MHIRIRIAS SR < 1 H. - Kennedy & #E ABBIR G LA Z MR #ER - N
fiE B AR5 > RETR LT 2 tH IR 22 [RIEHI -

(Z) ¥ "R PRINZ R

Lo PP R B TR BRI ERRE

SR AR 53 B AV B8 Pl Sam - 7EASE mts M HU B R A AT I TREE - M
BRI g A E MR N REURNE - FRIER - KLU R
PSR % REME (FH  1REVL > 2001 5 &L 0 1999 ¢ SEE - J e
I » 1983 » 44-47) o IR FH @ AW E BRI LU BB F R - HREe e K2
B AEZ2 R B B AR A B AE B /T - ) Kennedy ZE25 (kg S AU ACHR B AU AT REME: © L
IRERE TR - MBS IHIREZ 2 MR B R - RSh iz M GRS I DU EE
TSR b ANRE A Wit ] 22 1) PR O B AP HE B8 1 USRI 1 B 2 T RETS 1 B ER
H o AR e KRG » e e A MR Gt By - 8 DUE & X LIAIR
NETPIHERTE R 05 (mental image ) » ff DU SRS & ~ FEAZ - 4 RIBHIR ATE RS 4R
I 25 TR B S R A

i ~ IREVL (2001) BHARAFVL (1999 ) fff 7% M ARE A Be & Se R L B2 H il
HEF DEREHELT R » DEFR L REBRASS AR : (1) TR
Ao bz 1~ (2) T 2RFEFEL ~ (3) T bRy S o~ (4) THLERE )~ (5) TE
BRIt 1 o H oML LR @2 BRI (1> 1995) PR iy 28 s - (Hig 5%
FEE R RS AR VE S AN [F] W] g B B R A A 22 Bt o FRAR BRI » B — 28 (] P 28 e R T
HERAEOE T E (intelligent realism ) » MiJEHEEE (visual realism ) o FZHFFE R
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AR Toh a0 > FCRE 20 28 T R 2E TR B (R (E0 A — S AL Y RE S0 T 3R A [R]
Ao HOAREGERA TR ~ RE - BECHIED - Wi B SR R T AR - SHE
FALRIRG IR - OB IUREEE [ {LdRE ) AR IRECH AR 1R > EOR S B A il
MR DUERZSCEERIBARERE - (£ BRI R (E R rh > HEFE RIS EE D
HFTHR & 1)) R 1L 9 45 0 SR A0 8 B S SR

FERBURNGE 73 » OH ~ fREVL (2001) BAfRAEVL (1999) HHZEHEHT « MEAE AL
Ba e KRG EH T REZIIZERBURIE R : TREA A (mixed viewpoints )~ T 73
Ja 2R 8 (unconnected local features ) | ~ I fH A 38 ff 7Y J& S0 % # ( connected local
features ) |~ T FHAHA & (ideal viewpoint ) | PUFE o Aif =18 G KF AT RE A RE B > HEREE —

VRS B W E B R o TR A (ideal viewpoint )y HETAS S8 ALFEEL - ME A
Be5f % #t (Orthographic projection ) f52 BRI K= HE IR °

(Z) P2 IRMEIpysI

{EZEHRILITIH > Kennedy (1984 ) Fridtif o § MG 48 RIS B 2 % —FF > BIZEMY
FMEERT) T EFMAE (vantage point ) - 58 A FEEY T[EgiE= ( metaphoric drawings ) > %5
7NREE% T IElf = ( diagrammatic drawings ) 1> fEfFH ~ fRAVL (2001) BEFRFAEVL (1999)
FPJRFFF8 it R Sl A B ] A R R 25 o A P 5 8 77 1T > Kennedy (1984 > 1983 ) F2ik >
B AREEARABRIER - BEEN AR 5 A2 MRS R RS ME - R
M ~ fRAEVL (2001 ) BEARAEVL (1999 ) R5CAl# M A Bt 2 S R e B 254 -
E 38 R R HA PR F 0 4 1 BB HIR N 38 R 9IRS AH A » JRBIE A 85T R/ 4% ( orthographic
projection ) o LA R E LM R A ST (oblique projection) BZiEA ( perspective ) - [If,
fE R B (B REEZEIE - 1983 5 44-47 ) FH{LL - [fiBE Kennedy ( 1980 » 1983 >
1993a > 2003 ) HIHHFEASERIHAZ L E

(1) FEROS %

TR RIRERE BT ARG 25 48 J T (5O 4 afm n] 2 2 IEWERNIE 2 ZXmU S v (7
BNFE AT

1. ???]E‘?%E??E'WFF‘& Tl

faf LL Kennedy Ed Juricevic (2003 ) fflH % Tracy » e & MR & 1R RE A 5T
i MFAMWEREIL (2001) fR&VL (1999) AIREH » E2EH NUEHERE G L
BEMARZHECHEE > PEER2EEHRMEANRAEMERGL (20 RIA&RH %
M) BIIENL JTHEEE » (0 H R IUEE @R R 7T 23 A LA BRI F 7 (G~ IREVL
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Aifxdt Kennedy Ed Juricevic (2003 ) ) Tracy » —(E ¥ 48 & #uFF = & BN » f KR %
PR E (raised-line drawings ) #f7H - %5 /1R E IR E IR RAGEGE R - T
Kennedy (2003 ) it Jz Gaia {/\sz RESIHIEE » LUK Gaia @2 0UF: PRELER o {€ — 5%
MG ELRER] Lucia 35 @il B [ 25 £ &) - Esref @R R H2HRAMERE T o ORE
B> ZE s E PR EE IR ) [ UL T EEIRE R A o KL > Kennedy FIAfF5E
i R o FEPERRBAIR A B R Mg AR M EE v EE A eS8 E - RtET
ZEANEMR : i (tactility ) geE RS - (5 AR GRS BRELRE B I8 %
FE iR M E AL ( perspective ) » B¢ HLfth 5 JEE PR 1) 22 R SR BN HE A

125 N HHE8 T il 3 [ {5 50 17 1Y 3 2 BF 92 v DATeT 2 i v A 28 S8 IR AU B G - P
(2002) ~ M ELPEECFS (2002) » LI Shimizu ~ Saida £ Shimura ( 1993 ) FRF5E - %}
B i 2 B 7 AU DB O - (B4 S S A I {5 P AR o A IR
HH AR 25 P (o0 F A 2P T N2 R (e 45 > A ZEAEE R E AL ~ Bk~ RIS
W2 JTREIR B e R T FWIHRRZE - Heller (2002 ) th 355 Aibe & B RE RS HE S FH v]
gy 2 > (HEC PR R B IR MR — e MR RS ARBEE > e RIRIR &5 &
[ 25 () TE AR - AR T ARE A2 B AR E B - RIRREE 45° 38 L B Gy FEEZ AN S ]
RIE - MiFE1E (BIEEREBRIE - 1983 44-47 ) B SE BHEF S & B R E D
IETEAR G R R o (B LR JE i AT 1T BbA I 72 S Al B v B 52 2 AU LB () B B T
[F] o BAE— DL Kennedy A & %tBAHR 60 8 1R 52 5190 » {82 Nicholls ( Nicholls &
Kennedy » 1992 ) 7 1992 4 DI—fiAHIR Gl s Bk N SRS 8 52 » Bk 2 B 3E H H—(d
TESTTHEREAY > R IR AT E 0.6%1Y Sl B B 4% s AAGE HIE M - BILE MR AR
2 RIS R R P 8 (AR A BT 208 - & ElE Willats (1977 ) 2 HIHEM + JEE
A TS A LLREEHAHR A 5 EFEIE 2

2. BEH F EPVE B

WS EE T EE Sy > P~ IRBEVL (2001) RUBFIEEE(ER 22 28 8a5E - S DU
Mat B FRIHERR - (E05 AT I B S B lin i R H R 22 MR RIS - 0 - TREBVL
(2001) FIFSE B Sk B 13 ik i B S A7 lin A AT 72 2  BREE R [R1 R 30 - 12 58 R 1 1
W o Nk 2 AL TR MR > /N 18 R L S HUEAE S22l 0 13 2%
e UAIRE BRI T XM S B ETHE o (L0 Bl (F 4G REr - AU R 2 5k
REEEE/\FE - FGREE A L TR RS R WA Y88 2 R i B4R - M 12 & 2L
RAENFYIE BB - —(7 18 KAV B E R IR S AR\ ~ JUBR B2 2 A 17 25
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(HE ~ FREBTL » 2001 : FRFTVL » 1999 ) o Se K 225 F i I8 58 R BH B fin 7 B IR A 42
18372 » (HA] DIgg B L RB R IY ~ TIp AETED - BRI RYEln LR > 18 5% - 5t
WIRE T & » 2R B RALFH DR RN E AR E - ARTMELA BT ( Cahill »
Linehan » McCarthy » Bormans & Engelen » 1996 ; Thomas & Evelyn » 1997 ) JREEE 5
RKE AL RPN ~ BRI~ BIEOR 3 RATEEIIR B R% - 45 SR R
BACBRERE » BRSO ~ 7 RS2 I E A R - JR SRS R e ORI Y B B A i
Fafal > RFRETE ©

M ~ FRAEVL (2001) BEfRAVL (1999) WIREE Flnfs sk CIEH (SIHEE )
E 18 G TEH (&H =4Hk ) - Kennedy (1984 » 1983 ) FLHHFf 52,2 22 Bl & fin il R 3T
SRR SE R S o - RIS a] 542 - Kennedy ( Kennedy & Juricevic » 2003 ) 3T { %
FFERIE — 1% 40 BRECHE A MEE ¥ Tracy  RIURAHFEE 12 8L i H 22 TRk - B TR A
R ERSEENPE AT EMLGFEIEERR ° 01 - fREIL (2001) §y2:
B - i LIRS S 2 IR BT FE At SR B SR BB IN 35 » 5 & W1 DUse o Ath % /7 1 B2 75 B 37
IR BEFII e R G & 2=E MR - (F HAE R ELEE » ke
B A REA Kennedy T 5 » 7£ 18 s LI HORHERT HERIENE » SRt A &R - &
e (E15 875 BlERas 2 i o

3 EEHHEMRF = HPVYR

P8 ~ FRB VL (2001) BHERAFVL (1999) WFFE 22 12 E1E > £ B S 1 BUE 5
R > 20 i 2 B3 MEALE RS B HL I (g ' BRAC IR > MELKT 5 28 Fee R A i ) A BT
& BRAMIA MR R R BT B HE (Lt 22 (1 R 5 H 1) 106 iR [EH
o SR BRI FRI - LR M PR REDURE A B4 247 - T Kennedy 1980 4F:
IR ZeRS SR - REE AR TR E R BINRIGIE § & » —F 16 LR CBA R E » B—
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