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Abstract

In this research, we-explore the correlations between types of
drawing habits and cognitive--styles pertaining to mental
visualization. We classified painters‘according to their performance
in drawing and Cognitive ability tests. One group of painters are
good at drawing realistically and are called Type A painters. By

contrast, Type B painters tend to make schematic drawings.

We found that painters’ representational drawing ability is
correlated with mental visualization types. Object visualizers tend to
use their object imagery ability to make realistic drawings. Spatial
visualizers, however, tend to rely more on their spatial imagery
ability to do so. In general, painters’ schematic drawing ability is

inversely correlated with their spatial imagery ability, suggesting



that painters of inferior spatial imagery ability tend to simplify the
spatial relationship of pictorial elements, and ,thus, turning their

drawings towards schematic styles.

Key words : mental imagery, drawing, cognitive style, visualizer,
verbalizer, spatial imagery, object imagery
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R g A -
0° 300° 0° 300°
P < 5 -
60° 240° 60° 240°
% bs | ) 24
120° 180° 120° 180°

[ﬁ‘ 2-3 AR gu[ﬁlﬁ/
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2.4.3. ﬁﬁ?ﬁﬁ]ﬁfﬁ*{ (visual scanning )
Kosslyn?i?@/‘;‘i‘?c%%*fﬁJ%é’fﬁ\’J‘ s AR —f-E‘IWFL‘FIEJ/ﬁ EE
ﬂFIJ,"J@?ﬂ?ﬁEU ’ I’”’I%?rﬁf@ﬁﬁ?i; Fol i B BHEERSEA 1 [ 3597k -

(1) PRS-

Kosslyn (1973 ) i 21 k&l 1fo11+ ’fﬁ:{?ﬂé‘cl— i‘%fﬁ;ﬁ[ﬁ@f‘iqﬁ'fﬁ’?ﬂ%
FRRORERER: ff (BLE2-4) -~ la?’lﬁ?ﬁﬁb’ AP SR
forr T (9 MR PR a=a [ = jﬁiﬂﬂl[ﬂﬂﬁf 5 BN SN \ﬁvn/ YT WPt
F7E o P AR R '[E"J‘f%f'%ﬁ?l—@r [EEIS = PV [ CIC e = R
ez jcl%ﬂ Jﬂ?fFﬁE@EJJ‘F ﬂf%%ﬁ"ﬁ“@ﬁ%‘?ﬁﬁﬁf =R
[EJ L ‘Eﬁf"?‘ﬁ“ﬁﬁ%‘”[' ’ lﬁl[ﬁ'“‘é'r AL R S R TR A T B
= f’ﬁ?”ilfF?f(El*JFU’Eﬂikﬁ‘ll

[ﬁ[2—4 ﬂ?rf?ﬁ?ﬁﬁﬁf?@ﬁIfE[IE'JFIfJi@?EE!HU, I (I l’r,wlﬁ 2007)
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ORNE X

Kosslyn (1974) fetsf @ g gt CUppu=") dfurp b i
PRERES gy (g3 pvRLe [ gl COITgries) st > - 2Rppur s
B e PR RO AT S GURS) s
(el ek | fro— ﬁﬁ%@%@*zﬁﬁﬁgﬁqﬁ B plF=r il o ['%QF,JU = Hidg A
T SRR T THR T -

s % l%gﬂjfﬂ’rg prkj}'“ﬁ‘% (1A il -4, 2007)

2.5. r%ﬁ'rﬂﬁ‘ﬁ (cognitive style)

rﬁ;’i’«ﬂ'iﬂ”ﬁﬁJ (cognitive style) kLl * I[P /&H ~ BCEF LR Jff'ﬁ%rj
J9(Ausburn & Ausburn, 1978; Messick, 1984) = BEIR 3= L A l*ﬁ" eIl
Tﬁﬁfj?l[ﬁjf IR }3'551‘ » R {A0R Jonassen & Grabowski (1993)
R & Bk 53 b VisualizersF[ I Verbalizers {57 J%vf]‘ Y= 401 o Visualizer
CHI ST ) [ir%"’i[l]‘éj\ﬂﬁ fol (AT > [ Verbalizers (uf,rlkr[ﬂ | =

fel l*‘@ﬁ’ﬁ F‘l

VR 53 KL | IR Y I (o AL e ST > 0 MERLE >
(R R HRE - AL ™ I3 ¥ PRI RER PR - 7 % I
SR VSl PER - SSE R s TR R - (B ek
F Eﬁﬂj]‘fﬁ ]E{Fl G EH—LF[ J—}Fjiiﬁ&"""]}[x ) IF(-I[_{,ﬁJiHAT\ Thl—- FE EF[ j—F’J‘:—JJ
FIJ [B3:% RN SR S= “Jniﬂ[a“ﬁgp JE—ETI/ 5%% JHI{F , IEF{ 7;,+ R [
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T2 = AR TRV S 0 D TR LR -

2.6 HRERAVRAHHVE LT ¢ PR R
F?;’QIDEF“T?,J AURIAED) - R Visualizerss&— #7553 BRPI = i)
R AR = fifefe )Y - Kozhevnikov (2005) B Visualizer[HN vt 2 Rilfe
(B APURRIEY - PIFF [ (=5 PO 53 g (e 351 (B LIR2-
6) Rl YP AT EH TRLS » PIfORAG (ER HET g e
fill > {E'Verbalizer™ % Jiﬁféﬂﬂ,«ﬁ%ﬁ:“t R E'l ﬁ]l ISEIES
Kozhevnikov~Ff Visualizerf| 12 il fj= ]+ i1 8 5 11 figg=0 o Pt ﬁ%ﬂ‘[%é
R H T RV = ?JFF’“E;'WI ot FL ph 2k I B 2 ALV
FN"—‘\[%J YPETE ~ FAET - RSO o R TR A S
FFpVZTH ‘%EJI,T*[' [ [ - i o

O low VVIQ
A Visualizers O intermediate VVIQ
@ 24 - B high VVIQ
=
8 20 o
o
= 16 A
©
2 12
3]
» 8
3
E 41
=1
= 0
low PFT intermediate PFT high PFT
Spatial imagery
. O low VVIQ
B Verbalizers O intermediate VVIQ

o 20 4 B high VVIQ
=
2 16 4
0
T 12 4
T
o
T 8-
2 4.
£
=Z 0

low PFT intermediate PFT high PFT
Spatial imagery

[[2-6 IS = T poVisualizer #IVerbalizer %2 ] & e 19
( Kozhevnikov, Hegarty & Mayer, 2002 )

TR L #5503 050 T B o R I

15



ﬁ%l’??ﬁ'}iﬁ[bﬁ’? PRI o NPT 'JF—T”*’%ﬁﬁ ?"JFFF[?ZT (73 prah
B o 2 TG 0 P R A P 1 S L Ry
ELIP B FATEIR TR [V TRU < AR RO PIRRERIEY © PRl = PRI
(i fl—- FOHFTHTE - SISO P - (PR * ek
SRS pofETg > B %‘ﬁf‘fjﬁ?ﬁﬁﬂi{'j\?Vﬁ@?qg\‘l'%@ﬁm??%@ ’ T%F:‘p%iﬁiﬁ' I
ik l@[ﬂﬁiﬁjﬁ%ﬁ'?“[ﬁlﬂé}fflIfjiiﬁiﬁ‘lﬁiﬁ » & (Kozhevnikov, 2005) -
TF KosslynﬂlAnderson( 1994, chap. 9) PR > SRLHFEH R ﬁ}\ﬁf’ o
& CpIpH 'EWIEIF' | 2 PR - [l ] e YR fige o 2 T‘ﬁ?ﬁ”[ﬁ[l%ﬁzﬁ'
BRI A Tl e AR o — SRR SOSIQH 1Y A IR0 53 ) (5
= rv1suo-spat1al memory task | 'lfJﬁ'EfJ‘l\% > BRI i B
QJ?J’F‘E‘J: e JHL‘IF(H‘FU £l (Vannucci et al., 2006)

RS = SRS UL S :‘ff I i["ﬁ“#‘ﬁfiﬁ?i% TR A T
P HRL ST e BT R PE AL (FIWZ 1) A ] FTJITE%@ (Haxby et al.,
1991; Kosslyn & Koenig, 1992; Ungérleider & Mishkin, 1982) ° P9[FRE & fEfk
BAUTEITEV Lk [y -Z R BFE Cremporal lobe )+ #i £ Ventral pathway » FY
PR What pathway » SRR S E T BT - [V ~ BRSPS 9
BT o 2 Eﬂ%%l’h"iﬂ YRR ERLFTRRS, pump RV Bk ] A TS

(parietal lobe )+ #itEDorsal pathway » 572 £ Where/How pathway ﬁ[[ﬁ‘—?

ARGEIP I o 6 L T
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Posterior parietal
cortex

Dorsal

Dorsal pathway

Ventral pathway

Inferior temporal
cortex

[B2-7 PIrTeS ﬁﬁf‘”nﬂ 200 ’%[ﬁl AR e

g IR fﬁin ISR L tffﬁ?ﬁ;’?ﬁfﬁﬁlﬂlLGN CpLIf2-8) > Dorsal
pathway ¢ ,ﬁ”ﬁlaﬁﬁﬁlﬂlﬁ*E Jganglionaf % > # ELM-cells » {1 3] LGNfY
Jy— ~ 2 g AR Eimagnocelluar layers © Ventral pathway 751 AR
| ganglionaf & » FEELP-cells » [T ELGNFVET= ~ P4~ T~ A T 3
i Ehparvoocelluar layers © Peter SchillerA{IFIpu = [l (1990) #{J*']ablation

—E

e o5 B LGN U magnocelluar layers #{!parvoocelluar layers /&£ 74 Rl 25 sl

Dorsal pathway#'Ventral pathway— 3= - magnocelluar layers{E2 | FTJE”E 1% ~

BVRE ~ TR ORI RET > parvoocelluar layers (S E FTWJF[*J[‘P .
FF"J“J IJ%E_UJ\JTF\,EL@T if_ﬂrjpjﬁfﬁﬁg— PP (e S 3T

F R RRIRY R R A SRR PSR I e tﬂw’ﬁﬁm

( Ungerleider et al., 1994 )
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Parietal
‘*\Dorsal pathway
\\
VA Magno M-ganglion
LGN cells

P-ganglion]

cells

/
Temporal —
lobe Ventral pathway

[fi12-8 P ey (et o 2 el Pty (g R B

%"JFFE’T'H [T 2 f' 1955 B B P R RECE Y e s e
[t [ﬂ (e.g., Farah, Hammond, Levine, & Calvanio,1988; Levine,
Warach, & Farah, 1985; Milner& Goodale, 1995) « it fiac Ak fuiHyf1 » 2
e AP l’ﬂ“&%ﬂlfﬁﬁﬁﬁ'@fﬁ@ﬂiﬁﬁq‘ [ ﬁ',’g’%?fﬁ[[%’éﬁﬁ[ﬁd
e NG SRR (parietal Tobe ) filt”’l?ﬁ f“lfé (Ffel Tz
U e P R o IEST ﬁl"ﬁ TR D RL ™ 2R (temporal lobe )
(Uhl, Goldenberg, Lang, & Lindinger, 1990) -

P A T B ISR B b > fie %)
AT ERSERAY (IR e 1 L RS A
PSRk~ TP FHIRE (Kozhevnikov, 2000) o Pl i = %)
B poa B pUE A ] S A fighell (R AT 2K (Collins &
Kimura, 1997; Geary, Gilger, & Elliot-Miller, 1992; Kail, Carter, & Pellegrino,
1979) [ (& E@F‘EJH‘?W%& [ 132 (e.g., Campos & Sueiro,
1993) o Jhy Paivio A1 Clark (1991) [P RILRLEF S i 2 pORFIRIF LS
BT GEIPIER T P TR RV o (fLRLE MR PR
PG
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2.7. #Flg<]! (spatial ability )

TR fH] Y J%@rﬁgf* f/ﬁ@:;le%Ep U TR ch IR o
FE;EJF[U{ES{#D ~ i o ] IEFC[[ N ;bﬂ FHIV A ey U= r:ti[g, o
Carroll (1993) 3& S PNFR IV » ERMTEF IR EL TR
%ﬁﬁ&ﬁw ﬂﬁ%ng%WEWﬁ?f = TR T

AR (™ (spatial visualization) ~ FTJ [ (spat1a1 relations ) ~ 7Yl
% (closure speed) ~ 7@t (flexibility of closure ) ~ FHIZEH%
( perceptual speed ) Carrollfﬁﬁ”ﬁl? I fHfp= g m FMeGee (1979)

F{lLohman (1979) ?4;&

T FERLE MR~ ) Z?”‘HE“[%[@W V3 wﬁ@ H IR

r"IFJF}E‘%IJF' A PR RIREL Y = (Lohman, 1979) c /ﬁ"é‘ifc
B o RO TR R ﬁd%awfzqal@ﬁvﬁ:w ( Carroll,
1993) ﬂ/ﬁkf‘g@ ﬂ:ifF’[J o ’ﬁ:EEI‘E‘IH[?é}EjP 4%”%[1@}&— I’[:gi?’g;&’g[fj
RIS oR= 1 ( Carroll, 19989 3 4RSS kLR BIRS [0 i
I DAY B P ﬁ‘/i#‘u’?&ﬁf?ﬁ@:ﬂlﬁwﬁwﬁiﬁiﬁ@ (French,
wa>05&FJUW%¢imM“%(%zU

#0-1 RIS S AR TR

FTRE ) [“?k PR
2 R Paper Folding
Form Board

Cube Comparisons
Guiford-Zimmerman

Spatial Orientation

g3 'EFJF—%J [ Card Rotations

F ) Snowy Pictures
PR Hidden Figures

HIEE Identical Pictures
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2.8. FHIF= 7 R £

FUHG A R 2 R R T ’FE‘FJ% B R A [2ERs Tk
PRER LR ﬁ‘u#FWi%w%HWFJ o i
9t F[l_l%’:tw: Sl PR PR RIFEESE R
R ERAEE -

K[l TR [WEBFCER AV R > T A il
AR [ A ORI o DR FfE S PR S
[ S EYEV 2 EHEE (Dror, Kosslyn, & Waag, 1993) © [F=9f 9 &[5 4 iy
TR R %ﬁ%ﬁ‘% » PP RS 2 R R A - [
=P R =SB ARVl (U X-ray ~ CT ~ MRD) 'Jﬁ#ﬁ“ﬁ’lﬁ% =
AUHEEE FIAYEUY (Shah & Miyake, 2005) o =922 4 fii] ”FF'FT;JE RES
PRI AR RISE 0 TR R %:fﬂr HEH - 3

PR - A i e e P
= TFIRR AATEe g Ia‘%[%énﬁ [l F R H A R TR LR AT RN kL
Prpag =2 e

o

PY T AR ]E  R r EE S o 1) R R P 5 )
T PYET TR I [RRE 2 T PIERES  PIET (R0) pE
SITERS) A PRl Pl R (Hedges & Nowell, 1995) <

U S

P79 AR I T R SRS R AR
s Verbahzersﬁ&\hsuahzers H”r‘ji’*z‘%”ﬁ | =] Visualizers F‘“;D'Fj
T B T o B Y L 2 TR fil = I i " Object-Spatial Imagery
Questionnaire ;  (OSIQ) o [F= [l (== ffL [, =g -
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29.1 rVerballizers-Visualizers U NS S

i b Verbalizer- Vlsuallzer iSIE= 4 ﬂzim;;%;fyr?a = e
S B IE{E' EI?&EEFM%HQ » A ﬂg\[g%]ﬁm%é} EH“P 2 pa.L
=10 > (B 3k @45 ¢ Individual Differences Questionnaire (1DQ;

ﬁ“-l

Paivio, 1971) I'] ¥ Verbalizer-Visualizer Questionnaire ( VVQ;Richardson,
1977) - ¥ EERIDQ W VVQ Firi VIR - I P AR
Suwarsono ’?[’?F%%ElfJMathematical Processing Instrument ( MPI; Lean &
Clements, 1981) > MPIRUELIHI Bl 054 H o AEHRBI S HIRE 7 17— 62
0 PSR P R ARk e O | o
pyVisualizer - Verbalizer Cognitive Style Questionnaire (VVCSQ;
Kozhevnikov et al., 2002; Lean & Clements, 1981 ) H[I}:L{/IMPI Eiif,%’&r?}ﬁ'lﬁé

ya

F[\] o

R A H (2007) PRI " Verbalizers-Visualizers ﬁé“vt[[
l"ﬂiH IR G E'lLean & Cléments (1981 ) -~ Hegarty & Kozhevnikov
(1999) ~ Lane (2006 )=1 | £ = R (S5 fE E P& 12 Sg Al = I
FRIEE v ok (e F PR I SR B T i sty
R RI ST T e GRS PR ) PR R R
B @ g im o iR 9t Wf“ﬁ%v’nﬁ ?ﬁlﬁl* VER AR f- ln— Al By
ﬁfﬂﬁﬁfﬁﬂi RS SR A S TR e ﬁ?ﬁﬁ“ ST AS SN
Visualizer ° F‘/il J [ Verbalizer ©

2.9.2. Object-Spatial Imagery Questionnaire(OSIQ)

Object-Spatial Imagery Questionnaire (I'J ™ f# OSIQ) kL't Blajenkova
0 AR PP EHIE PR R RLD S A T
M@Hﬂﬁﬂ%ﬂ’ﬁﬂﬂCMQﬁiﬂpEn$H‘@qwﬁﬁ%ﬁ“
IRy o Rl TRV T 2 o 1) R TR 3 i il
puz SfZED ;Eliyr,‘r ”FF]'F[ UL IZIZE@P B W'Jit 57@3@;“——:@;&;\1;%5 =
RLER I’F']ill HIE]
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OSIQ Elj?ﬁ?’”ﬁ s ['%QF‘:'JJE?FEIEJ‘L“["%QFJ‘:‘JJF’T*EFIEHE R (scale)
OSIQ ~ H Fy 30 » 15 R LRl (Ao 1 25 RIHRE - PJ 15 fIFLR
AT Py E 'i9_r i ﬁzf 57 BB visualizer-verbalizer cognitive style
(Richardson, 1977; Pa1v1o&Harshman 1983)RE iy » % 53 BB 5T A~ P

< [REYREE T(Farah et al., 1988; Kosslyn & Koenig, 1992; Levine et al., 1985))")
Bﬁuj‘f‘iﬂ HWE’%’:EEF# ’:'l‘frl%?r;'f FEF '(e.g. Hegarty & Kozhevnikov, 1999;
Kozhevnikov et al., 2002; Kozhevnikov et al., 2005) = [H=> & Jﬁfffﬁl FI ﬂ%%)ﬁ?
[ T BT (i/[‘fﬁlf%%@@ LR TR E lﬂ%ﬁ?%@ﬁiﬁB@
B TP TRl P P R 2R COptgrh =X o = W= ) .'~J7S"’i'ﬁﬁ?\§|=’§'/'
RSP JI’%%%E%'%?FF? —réﬁﬁ“k"*'%ﬂ* 1 53Rk
TIRIFC 555 85 = [RlE A ¥ KERE 'Eﬁ“iﬁ’lfld S Iﬁﬁ\ffmﬁi
il

£y o hwEROSIQ » Blajenkova L i MASELI - 1) (B Bl B 2 ok
[l =i H0 " IPFT I') % Vandenberg-Kuse! fir) = hiil {23 ( Vandenberg &
Kuse, 1978) » P& ['%é 19 EFEIVVIQ  Degraded Pictures Test © OSIQFY
Eiis [F#UE'%FE'F}HEEF'FJ%T%?J#‘ [eif iy [ PO AR E I*ﬁ‘f?f& Yok
[RfE li‘&FfIg[ FIEIRE Tﬁ??’ili'“\[%ﬂﬁﬂdigﬁ E L”FE‘F*% INANTIES S
AU E T OSIQIEK - RISFF R RR G 4 W] = i i FEE s ]
HT@W?J [Fo fife > P N EFOSIQRLES V1suahzerﬂ ol 53 P ENR] -
I TR NS S
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3.1 HERPH

3.1.1 TFkY

[ BRI FORLIF S - T ) PR AR S IR O e
PR T Fﬂ,yﬁﬁ%i[ 205 i > I 33 A~ B 132 f o g
B 17~44 535 o R HRFELIET RIS -

31 SREH AR
B R e

Frrd 9 51 60
Privgs S
) A 4 36 40
A?—;‘:r%r%% e
L3 =5 A B
f i 6 71 77
b F%?fm
Rty R Al 17 0 17
T 3p] S ST 4 2 6
=R 5 1 5
AR 45 161 206

3.1.2 #ERCRUR

(g (=%

AW pRES DRGS0 B URVE A SRR PR
P

L AARST ~ 80P/ 7 22 NV IRk

2. 4X6E‘ﬁ IRES

3. CRVH TR 2B g *’Tf,yi_g]g F;@[ﬁﬂﬁﬂ

4. [ ARLAR O RVH ST
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SIS 4
¢W@F§: FlE ™ [ Verbalizers-Visualizers @A+ FRAERS ) [FoflE
(S T R R R

1 A4RST ~ 80P/ 2t NASRT A A

2. CEEHTEF 2B AT RLSBE Egﬁmyl

3. T E AR O R T

3.3 (BRI
PIS g Dagrh (=) 2 TR R S SR -

3.1.3.1 7 (B

(DI AT = 5T R

a [EROA
1 REH IR S PR R R 1 R RIpVIL
fill o T A O B RS %5%?1' R
TR o — R T ORI R Ry ORI

b. (B TRl -
R ’g“[t’*;'« PRl o - B TR (RiS-1) s&q@g[%
ST AR T S T R BRI AR
SEREEY PN RS REEEDY P o
GEIS (=SS AR = e E )72
B P ETEVREY « ER R [T R SRV PO RLE I £
[t TR (kL) S RO E =S Wl S Ry A
BRI GRITE  F B Y~ FIRSTE - R P e
AR 2 LSRR R T E U R R R
SFHIEELH Bl -
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-1 5T iR (Y = SR T — TR
|

b= 55?4?5'%” (%‘3 2) Jii ﬁﬁlt'g i~ [[“J[E”Q’““‘ | T
VB © 2 R ;vm = A o 1 ISR (s

] RLEL R '%»iﬁﬁﬁwﬁ& a\:'"w:'% K b TP

T B ItE“E&w—*F‘QJ,é@TE i F%iﬂfn'lia*ﬁ} [T

N ﬁ?fﬂ'—# i'ﬁ FE‘ * 'E?J_FH@EI?"EE['J‘IEE“‘i?J%%I’%T’: °

f13-2 57 g =R T = ﬁ%?'[mﬁ%u R E TR — T
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(2)F—7Jﬂj* :

SRCH AR o [T (S T U TR
RS TR ) RS SRS SRR R IR
B > S RRMBREPRIBE T T

FIRpdAs
“ﬂ WW%”ifﬁ BRI )k
PSR R H R R e

b L SRR SRR BRI R ]
WU ARG o S YRR T B 60% - 1
A fg‘40% °

BB [ IR B RL € T o R R 7
B B S O R 20 U
H P12 TJIIF” SR REEEIS0% = i = P EE [fi30% - 4
B FHETE(20%

b. T O [ A,

TEH RO PRI e R FOREE FTRE > U Rk

B R RE FRRRR D 9t ’?’TF&E%‘FW‘FWJi;I@H* o
AT RL RN E| N AR DS TR 2R

[ 1 = A o R IR A S VB 52 <

3Nt l%xﬁlﬁl‘ﬁiﬁ#— [FI1 > S PORSRL I NORT PR - T
TR R R AL o RS Y (ERORI T R R

%%wyﬂ’wﬁﬁﬁwyﬂ%ﬂg@ﬁ@w~’&gﬁ%wmﬁ

T AL T [ty 2

xxiigil‘eff[}pﬁﬁkipiifg}:@ﬁ[ f' SHETE - é‘m[ﬁ‘* BIZEE 55 5D
CEHEAEE T YR ’f' J1~10057 [EELEE RIS Hr > 1
73 B R % 100’5‘3@”’”;@? g”“' @%ﬁd&@%ﬁf’%ﬁ TR ILPI[H »

ﬁj
'_EI
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u

[(RAE AR AR R 2R R SRR [
[R5 - HFHA TR o FRLRHE R S ﬁéjl—_{ & SR
Fergratia g > VSRS A AR 2T SRR [ T AR
fofT -

g n

_“J

3.1.3.2 I%"‘U R= 4
RS BIE S T Verbalizers-Visualizers ﬁé’i;[[ [TIASTEN FL«;UFE ﬁ‘ J (&
H o BRI R R I L

(Y~ ZFI{E% T Verbalizers-Visualizers P?diﬂ I

iﬁ@lﬁgl Lean & Clements (1981) -~ Hegarty & Kozhevnikov (1999) -
Lan (2006) I'J == REAZAY B L T 212 S A - | J?EH%EEIE D
FPREATR] o P12 SEREE AV TTRL T S i f ™| 5371’ s E H5 R L BT R
T R S s e i‘ﬁﬁbﬁfliﬂ SR IR
SRV Y 7"%5%% fil E'J BRATIE T J WEI%#IJ\_EFVT[ vy
F o AR %ﬁ?&fﬁ‘fﬁi{l%‘ﬁ% R JQJJ‘IHH L r][ijlsuahzer ’ ;I‘/ilﬂ
[fil Verbalizer °

RIS IE S T
OSIQ kLf Blajenkova <~ Frrg o e ] £ E'Iﬂ?—“f?j (2 > fLYT
?I” SRR AR [ IS R - fHRDT OSIQ MR AN B
] o i Ppf e O RLPA (- R TR Rl [ (= 20 o T R
PR 55 - g fpl e M P 202 JE'%T ([ I‘DWFE HgYE
1] = e BT PR S BT T

OSIQ Elj?ﬁ?’”f?i“ (RS 0k A= [ e o RPE R N > OSIQ — HUF
30 B 0 15 R R REeRE 4 ] = [Rp F ﬂﬂrf"& IRE > pd 15 RE R R (= faep
E'%dr EE ’ Iﬁn ELFN1 visualizer-verbalizer cognitive style (Richardson, 1977,
Paivio & Harshman, L983)RETE iyt - Hli55 BBl o3 AR ~ P Rpofg !
(Farah et al., 1988; Kosslyn & Koenig, 1992; Levine et al., 1985)") % FUKE {97
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AT F ‘?I%?Jr VREF(e.g. Hegarty & Kozhevnikov, 1999; Kozhevnikov et al.,

2002; Kozhevnikov et al., 2005) = PF=» | ﬂ*ﬁ‘g”ﬁ‘ﬁﬁ#ﬁ%'wwﬁﬁ QL F

PRS-~ CTR) o E ﬂxﬁﬂ'i%ﬁ”%[%ﬂﬁ&ﬁb@ L IR Tl [ 7

HPEE |7 (?[‘nﬁ%’.f%lib‘l RUR=Y ) ’,'Jbécﬂff\ﬁfﬁ'* Iy Partge o=

FATHOF IS o FUR ST BRI 1T 2 T IRIT 5T K

: m SRR R 8 (SRR I 8 R
73 Bl A=A VA R

32 PRI R
FIRABG pUTBRORRI T B TAgE (590, b DI st p g

3.2.1 Tag#E (B %R
(1) 95— e T = 55 :cll‘?ﬂézu :

SEUECHA 205 o MR SRR TS A T RT ) PRI R
FEE‘{F JERPVRU 3 B S R TR o EERA S | P (SRS

> [W3-3EL ) TRUIE A TSk P OB TR A
TR RIRIE Ao ﬂﬁlﬁuﬁw 177 BIpREAY £ AR VHHFFFJIE'*E@J
FOEEE (BIA3-2) o [HI3-ARTy T HIEE S | o) - o D““”F—r

BIH 5T B SRR PR » R ALV -

=
= A
/
.  —— 2 ¥ __U g = ;'M e %
eNt=L hzih @ q
3 3 ,{ i ]
J AR
F !f ’/’ '\1

33 F@ﬂﬂ%'ﬁ%@ﬁ“ﬁﬁ

28



i

I

H TR

i

PP

#3-2 HTE)

J rﬁﬂbll[’u‘%ﬁ@J E[fjl"elflih

Ary
E\mﬁ,

=5
f

i34

29



#*.33 F’?E UEVH r%l HAE | 5T Hqﬁa\

20=
15+
@
o
[}
==
—t+
200 400 600
e
A

(DT~ ZF{EH T Verbalizers-V I
o TR UEVHEL Eleﬁj;cgjg%mfﬁﬂ; i FIE

GBI L A AL ORI INNT © Bd % (g AL )
T PRI > S R 2T 250k R R jE[[fzi_fEJE‘JﬁFf?"iﬂﬂ?Zi? .
g R R07T ~ ARSI 5T ER2450 0 BROTRR05T 0 F RO R ]
B2 PTRT V 5f0 T  sBAE 1  1J KRTE SRR B Ty
T ($3-3) » FEEIGHN UEEH E 181 FhVerbalizer » 1885 £ Visualizer ©

_-U

LExS+H\= b (%%)

A:_*{?__ A:_g_ﬂ
[A13-5  VVCSQ ("= flifi9Verbalizer *EE‘F‘ (Fr) - Visualizer ﬁ*@ﬂi
(%)

30



%34 VVCSQIER A 5T 553 7

407
30
Q
o
=
S 20+
10- I I|I |I
-*I..--‘IIII ' ' I
5 10 15 20

BRI F RIS OIS © 87
ER O DI E T fﬂ EORIRPAR NS AfﬂJjﬁi » Bk o3 ]~ PO [ poRE R
ST IR > object scaleafid sy ﬁﬁ 51 EVT7557 0 %55 E5057 0 spatial scaleslss
ST RRTS5T 0 4R (R5TRR0ST [y fliscaledfes 3 AR 2 kL AR ES
| ’Ei[fl 5“7‘{”? R o N IERLAE |0 H Uspatial scale%object scale ) Byii |
AN (FLA3-4 ?&3-5) o [P AL 2 AP RL Visualizer VT [R5
Tl =7 4 PERH 1188 £ Visualizers T34 H » 143 FRLPIfF L[| > 45 FRLA T
[pif > =Y R N RL o SRR P 2% #17i) (Kozhevnikov, 2006) <

-0
A}

31



unoy

uno)d

#3-5  OSIQEK flispatial scalef” 3 B3 i)

30=

20=

10

30

20=

10=

1 1 1 1
40 50 60 70

= 0ol
40

spatail
EISpr Ny

g Scalef™ 75 Bt 7’?ﬂj
1896

50 60 70

object

32



U (N AR

4.1 :ﬁfﬁﬁ]‘?ﬁ
4.1.1. SHACRRHEE RO LY BIRORC AL 1 R

BN ORI T 2R ersuahzerJ ~ T
[ ErJL:T[ﬂJJ PN FBF'JEE?M [I5301 J § 5T HEE
[T RO i ]I 03 Partial Correlation Coefficient 53 77 -
73 JHF (, 4-1)

%*.4-1 F‘F TRl 53 5

R 7T B s

ST 206
Visualizer VVCSQ[ e A5 §i31255 188
EIES i?i[f'lj OSIQfE¥ object scale 7y 5'(% ifjspatial scales3 gt 143
EES ] OSIOf 2 spatial scale 73 El'?%" ijobject scales3 Bt 45
AEIFH RIS RS O H50% 103
BE[FH "R TR = TR R 50% 103

Lo P2 WU Epupeg A — Pt oL s e —Pot e

-Ja%r%fr@r-ﬁmw fl#d-2) ’@ﬂ“f%ﬁ%ﬁ‘% MR A — &
hj JEIJ?FE'FTJJJT’T 2 g T%ﬁ'ﬁj%“'%"[ﬂri?ﬂﬂﬁ PR —
JFIJ?FEI]ETJWE_FH’ZE’[E",E'E?W Eflﬁ'l}vd (r=-0.179%) -
%&A?ggﬁmkﬁ JER o YRR S

#4-2 = ?ﬂ R puPartial Correlation Coefficient

RS R
(=S LZAGR 72 [
BEE 0.015 0.111
LA -0.111 -179%

* Correlation is significant at the 0.05 level (2-tailed).
*#* Correlation is significant at the 0.01 level (2-tailed).

33



PIVisualizerfV {UEFF | RS — P e Ty RLNTHRIE A — ot e il
FAERESIIT (JLRA-3) o 2R BT - [y BRSO — RS TR
FERRTAT 2 LT AT - (7 (00 R — TR ) oA
BT EL S R (1=-0.179%%)
T'%Frm\/lsuahzerﬁulff hﬁ—?ﬁ ifml A (T iF;P[ e 2
RCH Y AR A — 2= T RARRD S ATAEE -

—

#.4-3  Visualizerf'vPartial Correlation Coefficient

Visualizer
S LZ4GS 72 fH]
[ -0.018 0.096
ﬁm L[ -0.103 -179*

* Correlation is significant at the 0.05 level (2-tailed).
*#% Correlation is significant at the 0.01 level (2-tailed).

2 PSR v R R S P
(r=0.18%) {1 Sy A2 —fF”JI'%JfF:‘JJF'UW%%JE““@@??EE?EL[%;T%
OIS (BUcta-d) o [y R TERE L0 15 e 20 R
%’FE'I%%’ (E [ oAl [~ A H e ‘Jﬂﬂrﬁ'l};ﬁﬂ RS ’?‘fF,J’FE'I};J
(r=-0.179%*) -
HER IR SR PSS I B - PP
SRy [TV S SF R 2
U ?{E~Visualizerﬁﬁ@7i (rffif] £5-0.179%% ) o

F4-4 PapFE R H puPartial Correlation Coefficient

Wi sz

B3 Wit 27 [#]
HEE .180* -0.058
R -0.085 -179*

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

34



)2 TR ol v R A — Pt JF“’FE'I}JPﬂ AR
F'\JFJWFTJ (r=-392%%) » (LI FOREE R — 2 Jﬁ”’FE‘FTJF“ﬁTi F
“F‘F«ﬁﬁ'l}i B IT’EI?@%']*E’% Ei ”FE'I}JW e «ﬁ%ﬁ'l}i
(pl#4-5) -
R F IR R RO RER R B - F S
TEVH -~ Visualizer ~ AL :’ﬁL 1“”7?1§FIEJF@ FIMHEA —PoF
i JHWFE'FTJWF’T (plf{~H-£10.015 ~ -0.018 ~ 0.180% ) » F|[VI&THV=
Ml iﬁl’[ﬁ‘ﬁi%ﬁ’& Il }%Kr—gﬂ‘ °

F4-5  FREER RV fUPartial Correlation Coefficient

72 WA A 52 A

TR Wt 22 [H]
[ S -.392%* 0.289
REEL -0.102 -0.002

* Correlation 1§ significant at thes0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

AF‘J :gpjf‘,fl%“é? }%@ FH;E[[ J1 |—I7FEIF7‘HJ7JT,T X, ML[IEE[%T%
ﬁ'l}i (jl#4-6) -

%4-6 Afgj%}?{ pPartial Correlation Coefficient

ARUEF
TR Wit 22 [H]
[ S -0.058 -0.056
Nk 0.009 -0.115

* Correlation is significant at the 0.05 level (2-tailed).
*#* Correlation is significant at the 0.01 level (2-tailed).

PIBBIE B[ HE RIS — P RS — P
ﬁl%ﬁﬁﬁ’? i um@%ﬁlﬁﬁ (SIF4T) o (HEF TR, — R
_JJiﬁél‘?ﬁlrﬁ%ﬁT’? ’ BEEJEEJ%%}WF% (1=0249%) > (FI 7 j o
PR — IR AR AT R AL -

35



&

o

7

=

A BRI H VAR &l - A

FIF = U ?ﬁ Visualizer Bfr 3 H = AT AR A —

ZTElR- JF“’FE'I}J » SESBRF Y FLEF A — 2] E R

TE'FTJ (-0.111<0.249 > 0.096<0.249) = B=1- BE[F VR E fje ] /io &
=By

#4-7  BEJH HJiuPartial Correlation Coefficient

B AEF
1B Wit 2 [}
[ EaED 0.076 0.249*
ORI -0.067 -0.128

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

412 FH RIS

A P (AR PR EERRE JE R - (R R
FERRIOMESE (r=-0.179*%) WIS N G P A T A &
> BRI S PERIERARS LR R A = AR el
P="2 Ml e = RSP R RIRRI 7 ) 775 = (e I ST
TR R IR R AR = PR R R IR R
R ARTE DR TR RUP R A R R s -

ALY MR I BRI Visualizer f=$0% £ APV F Eo-o TR 0
AP PO EfRY Visualizer W P21 = e D pRYST poii = o3t
HPRE - B AGR ORI SRR (=0.18%0) - R R RGETE
PriF - JF”“%EFET » YR

(EV gt 2 FEABL I Visualizer T P2 2 Ry | RPN [ SR
FIAFIHG=-0.302%%) » 7R3 P8I | HIAH L &5l 12 T Visualizer > 97
(PRS0 IS AU R R Wi e ] e RIS AR OB G o PRI
fiE oS ) TR ey US| R A

36



Fj:'J“?‘}fFJI*ﬁ‘%% > R YR A — 2R Jiﬁ“‘%ﬁf’?ﬁﬂj > TR P
WI*WEYEJFW%%‘ (r=0.289) T“ﬁﬁﬁpjjiﬂf IR Visualizer iP5 ]
F el JJ > PP FEE VAT S R PER AR 0 E L*ﬁ‘ﬁ]ﬁl

CATIEH ) e '[tf"T@JJII’FE'Fﬁ%JF“ﬂL‘IFIlT@%TE'FEJ HEGIRLEN Y

SRHFTEI S F AR )RR SO IROT e
éfﬁzéﬁa\é%.p - tﬂﬁ@@ ) g T AT | oL
VIRVHEF = 1D e PP g R (R AR b o it il

R erﬁ%m :

i) TBEHH ) S R ]t *‘E?WFT‘J

(r=0.249%) > Zfilg-7 J'@?F[’ iﬁﬁﬁ“ﬁ@j— PE’FUH\‘J,“?U@ SHUFFYEA 5 e

S 2 iﬁﬁ AT TSSO ELE 2 BRI

S FRET PO ) TR R ’?fﬂzﬁ““ﬁﬂ PR R
(i = PR T

4.13. BATHER
Zt“Efﬁ‘Eé?J‘J%i?ﬁfﬁﬂlﬁfﬁ@%fﬁ]"pt 45%%% il LSS A EeE 7
AR P '—ffe‘vﬂj%‘@wﬁ%%%v%#“ﬁ% I L HE

O © kT TR O (P ORI o
SR ORI = TR YRR R B DR
AT SR R R PERE T 1

37



4.2, KERE

AP T R = ?-”"I‘E‘fﬁ'l@l"%if??i%f? > FIpY
PR AGE BV S PR A TF%D SHIFORRER - )
FOTATRESL TR A P Jﬁ'i“ ? il W
B Visualizerfl W Ry i 2 =0 o 19 IP"*HTE"[ ?é*%’r'E’ij’JFFF ToE s
f JL—’FE‘TJ P | THIEEH Y VisualizerN B (il ff0 = |2 =10 > PR
(= =y il PR Frgthare e pu iR

gﬁﬂ'@ﬁr’?@ﬁ# wﬁl*ﬂ”ﬁl%"

=9t > 7i§‘ﬁ%£’%:ﬁ€f? SEZRL T RO R, ) SR A SR A
i HEO TS 102 BPSRI 2 R TRRAR T 477 5]l
SRR - m IR et W g el R R
FERAL AT IR ST AP JETRRLP YRR 4 91 2 e T
WIS i ﬁyﬁla@%ﬁ@f RS WY (e

ﬁ%&ﬁ’ﬁlﬁd [RURG = EAR AR R R 6 e o FL PREE IO IR
et ORI o Rl S R (R ) OB
- RSB A 5 PR SRR AT R - bI9t - PR
CFTRRI A ) O R NGRS T R TR
T TR ORI R ARV R A B T A - (R

SH R (R E Y P T o R S BE T MR o
A IR - [T R N AR I EOR (A o (LT
PR DR RIS T RLE R SRR BAT T Fre VAT Y R
O S N o sﬁ»lq SHEER FLEJJ: TR I N Ry B AR S T
A ORI T ) SR R SR R -

bA9E— [ T AP [IRL - A PEO ] Cie 7

FUEh H R RIamE RIS RIS R T %\rﬁfﬁ‘ﬁg SRSt B

ERCLER » PR I BRRIFRITRE B (RS ARG B R
ﬁj%ﬁj%‘f@[jﬂ?ﬁk*mi]ﬂ“ B SRRSO R R VBT -

38



R ARG ATRIRE AR o S R A fOAg)
ﬁ[fégﬁﬁp JF[JFE 7 e Flg,lp JfL¢TJIDIﬁEQﬁ “@%L?@ﬂlﬁiﬁgﬁlﬁiﬁ&%
E{fj?v[ﬁ PrEE r? pi IR g J’Fﬂ“l’pﬂf‘wfﬁ‘ﬁfg'*@ﬁ U
e iR e TgifJI”Jt*ﬁk‘]‘EJ@%iﬁ‘TJf"iﬂ T R W P
4“%&%&'5']? ST LR AR J%EW‘ et AR @”P'f”:";‘

L:#,»o
=5

i3 70 S5 2 w\%j@r, FTROTURRIE > ST e r;ﬁgg_lﬁﬁjg L_%r?\
HAHTF R AT I - TG AR PRI ST
AR “”E¢ﬁ¢%wLLW%Jp]??ﬂﬁ‘ff@wb
ORI R E AR o it S e SFRIINP ) ) REAfE AR B
PORHL PO Y > D TEE]S S AR -

FR SRR B AR TS OR
5 T O YA ST IR R - P R LY
e e R ri?ﬁfiﬁf%'éﬁiiwﬁﬁ SR T
SR i R o [y dr ERa TR “,);y,ﬁiﬂg ]E—TJI}F =t
R e OB REAT ] l—~3=§,|}§';7 SR Jgﬂjff ¥ﬁ:‘¢ﬁmjhﬂ S [ER 4
SRS LS CAR O -2 E.uangh@%.%?ﬁ?:ﬁlﬁl ﬁ%,ﬁ,{égp TG T -

39



5.1, 1% Vg

B0 R (2003) o fzi[m,@ge S{EREE0E

F'J H(2007) - Qq'ﬁ'%FJF R @4], RAF IV FIJJFEII%E”\&I: Bt % 3]
{#Vgﬂ ?Lr'ﬁELJUFRFJ =y %L[%{_’g ??TT‘]

A éibA (2003) - %5 * =Home tower native people « Z+~y]| * Af Sh7 ffsf *
T e

N (jé‘f,-i) (2007) - GBS o {1 T -
B2y ~ 9= R (2000) - F?:ipufglgﬁ SAERNE

5.2. Hov Vg

Ausburn, L. J., & Ausburn, F. B. (1978). Cognitive styles: Some information
and implications for instructional design. Educational Communications &
Technology Journal, 26, 337-354.

Blajenkova, O., Kozhevnikov, M., & Motes, M. A. (2006). Object-spatial
imagery: A new selfreport imagery questionnaire. Applied Cognitive
Psychology, 20, 239-263.

Campos, A., & Suerio, E. (1993). Sex and age differences in visual imagery
vividness. Journal of Mental Imagery, 17, 91-94.

Carroll, J. (1993). Human Cognitive Abilities: A Survey of Factor-analytic
Studies. New York: Cambridge University Press.

Cohen, D. J., & Bennett, S.(1997). Why Can't Most People Draw What They
See. Journal of Experimental Psychology, 23, 609-621.

Collins, D. W., & Kimura, D. (1997). A large sex difference on a

40



twodimensional mental rotation task. Behavioral Neuroscience, 111, 845-
849.

Cooper, L. A., & Shepard, R. N. (1973). The time required to prepare for a
rotated stimulus. Memory & Cogpnition, 1, 246-250.

Dror, 1. E., Kosslyn, S. M., & Waag, W. L. (1993). Visual-spatial abilities of
pilots. Journal of Applied Psychology, 78, 763-773

Ekstrom, R. B., French, J. W., & Harman, H. H. (1976). Manual for kit of
factor-referenced cognitive tests. Princeton, NJ: Educational Testing
Service.

Eysenck, M. W. & Keane, M. T. (2000 ) . Cognitive Psychology - A Student's
Handbook (4th ed.). PA: Psychology Press.

Farah, M. J., Hammond, K. M., Levine, D. N., & Calvanio, R. (1988). Visual
and spatial mental imagery: Dissociable systems of representations.
Cognitive Psychology, 20, 439-462.

French, J. W. (1951). The description of aptitude and achievement tests in
terms of rotated factors. Sychometric Monograph No. 5, Chicago: Chicago
University Press.

Geary, D. C., Gilger, J. W., & Elliot-Miller,:B. (1992). Gender differences in
three-dimensional mental rotation: A replication. Journal of Genetic
Psychology, 153, 115-117.

Ganis,G., Thompson, W. L., & Kosslyn, S. M. (2004). Brain areas underlying
visual mental imagery and visual perception: an fMRI study. Cognitive
Brain Research, 20, 226-241.

Haxby, J. V., Grady, C. L., Horwitz, B., Ungerleider, L. G., Mishkin, M.,
Carson, R. E., Herscovitch, P., Schapiro, M. B., & Rapoport, S. I. (1991).
Dissociation of object and spatial visual processing pathways in human
extrastriate cortex. Proceedings of the National Academy of Sciences, 88,
1621-1625.

Hedges, L. V., & Nowell, A. (1995). Sex Differences in Mental Test Scores,
Variability, and Numbers of High-scoring individuals. Science, 269, 41-45.

Hegarty, M., & Kozhevnikov, M. (1999). Types of Visual-Spatial
Representations and Mathematical Problem Solving. Journal of

41



Educational Psychology , 91, 684-689.

Jonassen, D.H., & Grabowski, B.L. (Ed.). (1993). Handbook of Individual
Differences, Learning, and Instruction . NJ: L. Erlbaum Associates

Kail, R., Carter, P., & Pellegrino, J. (1979). The locus of sex differences in
spatial ability. Perception & Psychophysics, 26, 182-186.

Kosslyn, S. M. (1973). Scanning visual images: some structural implications,
Percept. Psychophys, 14, 90-94.

Kosslyn, S. M. (1973). Constructing Visual Images. Canada: Dept. of
Psychology.

Kosslyn, S. M. (1994). Image and brain: The resolution of the imagery debate.
Cambridge, MA: MIT Press.

Kosslyn, S. M., & Koenig, O. (1992). Wet mind: The new cognitive
neuroscience. New York: Free Press.

Kozbelt, A. (2001). Artists as experts.in.visual cognition. Visual Cognition,
8(6), 705-723.

Kozhevnikov, M., Hegarty, My & Mayer, R. E. (2002). Revising the
visualizer/verbalizer dimension: evidence for two types of visualizers.
Cognition & instruction, 20, 47-77.

Kozhevnikov, M., Kosslyn, S. M., & Shepard, J. (2005). Spatial versus object
visualizers: a new characterization of visual cognitive style. Memory and
Cognition, 33, 710-726.

Lean, G., & Clements, M. A. (1981). Spatial ability, visual imagery, and
mathematical performance. Educational Studies in Mathematics, 12, 267-
299.

Lane, R, M. (2006). How graphing calculators and visual imagery contribute
to college algebra students’ understanding the concept of function. The
Florida state university college of education.

Levine, D. N., Warach, J., & Farah, M. J. (1985). Two visual systems in mental
imagery: Dissociation of “what” and “where” in imagery disorders due to
bilateral posterior cerebral lesions. Neurology, 35, 1010-1018.

Lohman, D. F. (1979). Spatial Ability: A Review and Reanalysis of the

42



Correlational Literature(Tech. Rep. No8) . Stanford University.

McGee, M. G. (1979). Human Spatial Abilities: Psychometric Studies and
Environmental, Genetic, Hormonal, and Neurological Influences.
Psychological Bulletin, 86, 889-918.

Messick, S. (1984). The nature of cognitive styles: Problems and promise in
educational practice. Educational Psychologist, 19, 59-74.

Milner, A. D., & Goodale, M. A. (1995). The visual brain in action. Oxford:
Oxford University Press.

Shepard, R. N., & Metzler J. (1971). Mental rotation of three-dimensional
objects. Science, 171, 701-703.

Shah, P., & Miyake, A. (2005). The Cambridge Handbook of Visuospatial
Thinking. New York: Cambridge University Press.

Paivio, A. (1971). Imagery and Verbal Processes. New York, NY: Holt,
Rinehart & Winston.

Paivio, A., & Clark, J. M.2(1991). Static.versus.dynamic imagery. In C.
Cornoldi & M. A. McDaniels (Eds.), Imagery and cognition (pp. 221-245).
New York: Springer-Verlag:

Paivio, A., & Harshman, R. (1983). Factor analysis of a questionnaire on
imagery and verbal habits and skills. Canadian Journal of Psychology, 37,
461-483.

Richardson, A. (1977). Verbalizer-visualizer: A cognitive style dimension.
Journal of Mental Imagery, 1, 109-125.

uhl, F., Goldenberg, G., Lang, W., Lindinger, G., Steiner, M., & Deecke, L.

(1990). Cerebral correlates of imagining colours, faces and a map--11.
Negative cortical DC potentials. Neuropsychologia. 1990, 28, 81-93.

Ungerleider, L. G., & Haxb, J.V. (1994). What’and ‘where’in the human brain.
Current Opinion in Neurobiology, 4, 157-1 65.

Ungerleider, L. G., & Mishkin, M. (1982). Two cortical visual systems. In D. J.
Ingle, M. A. Goodale, & R. J. W. Mansfield (Eds.), Analysis of visual
behavior (pp. 549-586). Cambridge, MA: MIT Pre.

Vannucci, M., Cioli, L., Chiorri, C., Grazi, A., & Kozhevnikov, M. (2006).

43



Individual differences in visuo-spatial imagery: further evidence for the
distinction between object and spatial imagers. Cognitive Processing, 7,
144-145.

Vandenberg, S. G., & Kuse, A. R. (1978). Mental Rotations, a group test of
three-dimensional spatial visualization. Perceptual & Motor Skills, 47, 599-
604.

44



IR 2 VVCSQ [ P

|~ 12;5#%5 ’ ﬁ%}[’ﬁ PFP'“ SEPH o AR R 2 O F@@J
Fﬁﬂﬁ”@ﬁ gtk i i A AT TR R

L[l

Lo = I o PRRARSREE A 5 7 - AUt 2 2 ?HﬁﬁHJ[E'JJBﬁ
«uﬁj US> [F{ﬁmﬁﬁji@ £y 05 SR %Ff 4 jﬁ‘%‘ ,FE
Rkt e

™o

~ BRGH R VIR T OT S T B TR VAR, RS A
450 s FT- ERUISTT FERA T 350 YN BT EBUIETS R AT
250 22N SRREFRAURE K 1 0h 2 N2

3. = FEFREREEYELEH 2000 N FREN BFEE 100 2 FNE 100
PN f‘J ffljm_fj )/EI}J St ﬂips(ﬁ%fé UPLJI}I ) %F% L,‘J%EI[EIE’!‘JK
LI % PIHEED

4. Tau E=Dill #j5& » Mike F=DII#E Y =~ 1 i e 5 2

S. T BESHAEEE > Johnny I Peter 7f7- 10 22 AL Tom I Jim i 4

SR Jim P Peter 77 3 22 AL #UlE Johnny qfi* Tom 2 p Y

6.~ Tt WP A POPPREL- T2 R bl W L B R
SRLLF i A PORY o TR W B PR )

7. = BHUYEY S BT 60 2 2 N YUY - BV AL 10 ﬁ%

it iR % p 2 e

8. — fbWEFiFHIER- F F'@E'E§§‘ﬁ§%7 o PR P ORI R
Eﬁ%ﬁﬂjffﬁ: A~ #??U{f‘&lﬁ ﬁ%ﬁéﬂ il S II:NES SIS S aes

45



10.

11.

12.

=% ?
PRI EIIE 10 2 F - [lil B Em A R -
A D SERRRASTE > P P = R TR BRI > PR

A

- T RLERESE ) 4 IRERE - B IRE A L 3 IR
< IR R 2

2T e - R T 0 A 20 2 E
H - @RS RLp - W= 0 > FRE [ 2 b At s 2

e R 2 10 23 > ST [ e e 30 )
X40 753 o1 2

46



AR

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

\o]

fifell - OSIQ (=K PJ?‘,’

A SRR - 25 SRR 3-D A S VSRS -
YPHAZ5 BT ol P2 AR RLS SRR PSR - S5 T A
«}ifﬁ?ku“g gj‘ rj[ﬂéliyﬂfj‘*u
I&guﬁuaﬁilplclr/,ﬁﬂ vy = P
TR ;qugw Pl 25 st A e 5 T ORI B e 2 o
?%E%?EHIF&l:%E'fJQ%ﬂ'@@["FT[ﬁ R SEURRE = ek e | IR e
fegt A et Y B = e -
Tl RV 0 25 - B P BRI E TR AT A R

ﬁll%é%ip-l

FYEE T R AR RR -
25 ' pAFAEL e 5 3D FOA% R qgw :
BEEYE= T YRy R R A - =5 T B ARL R E A
VTR o | R R o T }[ [BIP, -
5 T E AR IR TS PRI [ RIS o G TR
H e AR LS RS
75 EIWEEI I’F%%'i E'I?E’ﬁf‘?%@ﬁi/['%ﬁ -

ﬂ@ﬁ%@%ﬁmmo

S R AL SR R S R -

ﬂ%ﬁ?ﬁﬁvQﬁ?@mwﬁkaw\w#fUM@w%ﬁWmio
I AR e P AR

ﬂ%ﬁﬁﬁgﬂﬁ%

25T AR B - PR ORI » U ¢ RS

e BT

FFIIES » L8150 255 R -

25 WO AT TSR - O PR

| RS AR R LT o P | 2

47



2

[US)

24.
25.
26.

C HRE - AR (BT SEr) > PSRRI () RS A )
IR (R SEp -

S OB R PRI ) 2 PRGOS -

=Y PG A B VAR RS RTAS F v B -

i I 5~ O] o P P e SR
Bt P P p e AP PR

27. ESFE ARG [ 3D P BofEpss YA o
28. ZHIRAE AL AR R

20 PIERESE! AAIRES 1 - AFISHINS (e SRR R 3 pAf % -
30

S Bk RO 2 B~ EODIFIRTE R - 3 HGR P

E[’:j:%ﬁl o

48



ﬁ‘%‘['H-l

ﬁ?ﬂ'H-Z

BESNEE LS &35

YRR ) it TR A e

49



B4 7RI RG | By TET ) A (A

50



BRFERVI - F’J—“i} Eif#Ifv Pearson Correlations Coefficient

AVI-1 FET R T Ay T REE A | Pearson Correlations

I Coefficient
a b c d
a 1.00 . 99553 . 996% . 99553
b 1.00 . 9943 . 9943
c 1.00 97455
d 1.00

** Correlation is significant at the 0.01 level (2-tailed)

AVI2 FOTEIM TH N o TSRS % | Pearson Correlations

f
Coefficient
a b c d
a 1.00 . 9935 971 . 99355
b 1.00 . 976 . 9967
c 1.00 97455
d 1.00

** Correlation 1s significant at the 0.01 level (2-tailed)

AVI-3 TS5 LI TR AR A | Pearson Correlations

I Coefficient
a b c d
a 1.00 998 A1 998
b 1.00 43 999k
¢ 1.00 A0
d 1.00

** Correlation is significant at the 0.01 level (2-tailed)

AVI4 FESTEI] CRT 9 T R9EE A% | Pearson Correlations

i Coefficient
a b c d
a 1.00 998 979 998
b 1.00 9807 998:k
c 1.00 9807
d 1.00

** Correlation is significant at the 0.01 level (2-tailed)
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