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The Relationship Between Mental Visualization Types

And Drawing Abilities

Student : Yuan-Chi Chou Advisor : Dr. I-Ping Chen

Institute of Applied Arts
National Chiao Tung University

ABSTRACT

The relationship between realistic drawing abilities and mental visualization
abilities is quite a mystery. We address this issue by inspecting the correlations
between types of drawing abilities and cognitive styles pertaining to mental
visualization. We classified good drawers into two types. Type A painters’ drawing
performance critically depends on the availability of a reference. They are better
drawers when there is physically a picture or an object to depict after. Type B painters
are reference-independent. They are equally good at making drawings in the presence
or absence of a reference. All participants were also evaluated and classified
according to their cognitive styles and mental imagery forming abilities. In general,
good drawers are visulizers as opposed to verbalizers. As a population, good drawers
also tend to have better object imagery forming abilities than average people.
However, Type B painters’drawing performance is inversely correlated with the
degree of their object imageries, suggesting that Type B painters are good at drawing

without reference because of their good spatial imagery abilities.

Key words : mental imagery, drawing, cognitive style, visualizer, verbalizer,
short-term memory, long-term memory, spatial imagery, object imagery
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?U@ﬁﬂ%“[ﬁﬁfwﬁ%Ijﬁﬁé'?fnﬁé'.aﬂ#oi”'é':%ﬁﬂl%'l‘*e:ffrlft' R % U [ £
(- Eb:“’léiffﬁfﬁilﬂ/ﬁkb%ﬂ T DRI ENATE £ [y
FECRLB AR » 2Tk B S R R T R o e
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RIS R 2 A -

122, FAI[H

RS RIE T Verbalizers-Visualizers RO ~ T4 =] T
[ fif= 12 o = i Screening Test & (= ?; SRR 1) R AR po

B 19 47 PSSR R S P

e = [?55?[[3 T (e VVCSQ VVIQ ~ Mental Rotation
P
Visualizer
RSN
e o - FTHE
Verbalizer

qiaﬂ 1-9 §J;p ORISR I A B o g e
1.2.2.1. 57— Zfif=¥ T Verbalizers-Visualizers Fﬁ,‘:ﬁqll’ﬂt{lJ :

PSS R >~ VA 5 B Verbalizers - Visualizers 5 > 4742
ffi™] Visualizer - Verbalizer Cognitive Style Questionnaire ( VVCSQ); Kozhevnikov et
al., 2002; Lean & Clements, 1981; Hegarty & Kozhevnikov, 1999; Lane, 2006 ) fi+%
Bk 73 FH EL Verbalizers f5 1L Visualizers fuging (= » ¥ - @t bgmE 1l
Visualizer - [[[f&@1E— HRus5547 o

iﬁm}'ﬁfll Lean & Clements (1981 ) - Hegarty & Kozhevnikov (1999 ) - Lane

(2006) I'] = Rysepy (=% i F VI 12 Sl B s ke ll'm@¢fFJ:r:z[g =
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AR > =12 T 'E[fi‘[‘ik@féﬁ\%fﬁl“ ?ﬁ*i’ ﬁé@ﬁ&ﬂ@?ﬂ&i%ﬁﬁfﬂﬁ’ 3

Erfiﬁ??ii EL@T%EH T PRENEERL VR o FR R SRR It

R R e P e SRR (R E R A A2 ?E'
:,ﬁ%pu s ]ﬁﬂi] ]F' | Visualizer » 5 kLG ] | Verbalizer » £ I %F\%é* THI e

"B EFH Vg’iﬂlrjth VAP IpY Y = A BV VVCSQ R AR

LRI

1.2.2.2. 5= SRR TSR

U E VUK Visualizers B 7J Bl %E(WJ: TRV RLP [ fe 0 2 FE > NP4 o i)
= 4N ﬁ’z? EVPI e S TR ) e 2 ] i oM P T T R
Vividness of Visual Imagery Questionnaire (VVIQ; Marks, 1972) » VVIQf\LjﬂﬁfJ’@J
IR & o= TR - R F*%“J‘ RV g A Al e T
5 Rkl FaS 7 P25 o iRAERE 250 > H b BLI=RHIER AR iR =T o SRR A i
?j%‘f [l gi=a— }"}[‘7’7Jj[‘5’ﬁf‘;‘5m?%mﬁ I TR I E AR Y R R
[ Visualizer 71 VVIQ 5] Byt 2 [ii] Visualizer » 3 bl fuff 1 2 12 o i
HiF I:’“&?jﬁ il Ejﬁiﬁ&%ﬂwu\ 5:( Blajenkova et al., 2006 ) 4 ¢4 AHFRH] VVIQ
IR T B = $ 1k i T

12.2.3. B3= FI{eH T FR~(qHe]s
L] & [r%\i ST PR e i = (Mental Rotation; Shepard & Metzler,
1971) - I'Eji’m?ﬁ' SO RCH PR T [l TR o R R
[*Q%\W Ly BRIl IR 2 0 e BT [ B ™ TR [ Q?ﬂ e
BB £ ] R > AL g S R i T -
Eglﬁim PR RV~ B R IR gzﬁ;ﬂp[ S|
T IORETE LY R TR Tl 1 R R
AT S RO T SRR PR ) -
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u%’ﬂ 1-10 Mental Rotation fiv{=% [“J*'Fkl’ E T Rl E"'megﬂgggﬂqgﬁl%

1.3, AT

FSA@E =10 o EE SRR SN RV M B i AR

k/r% T~ ELF}F%‘ AT ij@ﬁ’m%r[ﬁ . }E@Eg@ﬁ BT qu_._ ?ﬁﬁ s
#fj= 17 » 7 Cohen > Bennett */§f K@i AR5

ELPHIR BT RS0 Ak

B SRR R SIRERL O RER Sl R
SRR » DS SR TR 2 e o g
HEE!

BRI E | f&ﬁ%:@‘aﬁ]‘ﬁ% 0 OISR R & s OB ED S e
ANENCERHAUETRE .
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91 F VR

O ) IS SRR (P TR 7 17 ) B
R Tor o R g I AR ALY 2RO U]y BRSP4

AR R - A g

e R T ORI G RS <
T o )W B R SR IRV 1S T VR P I 2
HF i”"ﬁﬁﬁl‘%"k‘éaﬁ'l@%ﬁﬁ’f% ’ ﬁﬂ?ﬁ@%ﬁ?/ﬁ'\@%iﬂﬁﬁﬂ%“[ﬁ e R
EH1E ‘ﬁjj ql[gkﬁiﬁg?T[jwﬁF f:tl[ﬂ[%ﬁ % (Broadbent, 1958 > o [ 1535 ~
IR, 2000) » HE TR PO R OS5 o o R A PR L

BES FFHOES PRI SR PSS AT R A
FORS IR > 2 SR S SRS R ™ A [0S B g o i [
B, T r@mﬁ; i fEQJipf B JﬁlT{JIGI“ ) YRS R Ppud "E;ﬁ%ﬁ]‘ °

2.1, PR
BRI T = R i 20 GRIRpRS L 37) o RUIE = (T
A ) lﬁﬁipuﬁam TE[ L %Eﬁ@ F[J’?H?ngy o (EI T Rk
(eSO 73 59 RLT i > SR P PSR 2 0 0

pet o PP ERBI S W2 IR RS P

I:IU-\\[

_EI

2.1.1. %ﬁ%f@l% ( Daul-Coding Theory )

Paivio ZX LR (P11 7y PSR A B L SRR o 74 RLE o
SFE TV 2 A (R G SR i 8 BIUEES PR = € 2SR I
[ﬁ‘%?kkqufﬂﬁipﬁfxﬂﬁﬁg’ 2 H PURCERSEE T ] (Solso, 1998) i
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1| [?ﬁ%\\ Y Vgtﬂ.ﬁnm = G @ﬁ«m%ﬁ%]’é{ A9 0 B SISRY
AR P T AR -

q%ﬂf%%;ﬂﬁ%ﬂl %BFU ?J[%&'Jijﬂ‘%zﬁ &Eq fVJ’ uf[r['l ﬁ?kﬂ.%' |r|n F—a

IR T e Py AR R R IR SR )
e e el e T T S iR E“ﬁ?ﬁ%‘['@ﬁw i
l[‘E‘l . lﬁ;ﬁiﬁ P B e S ST pJ eIl - (Pavio, 1971 » 9[F1 Solso,

1998 )

2.1.2. =4 F”E',E_ngl% ( Proposition theory)

ffjiE (Proposition ) il 74l 4 HiF 6 ’iﬁjﬁfﬂ@h;ﬁ‘ajg [T S Y
MR- [N > Bower (1970 > T Solso, 1998) I { (T Ui
RIS s~ o SR TR L AR
BRI G = T iU T Loftus et al., (1974 91 92418, 2000)
JORERY 1 B BT W@T A SRR
HT R BORRL 2 DRI ? o b AR TR - Rl 2
DHIE? o A RIS Frﬁ'ﬁj R - B TR
IR T ACRLY T REIE T = e RS » [ PRLFRVFE PR - Sl R Ry
e 15{‘\?['[‘?35\” J’Fﬁ TR AR R i MR 7 > SR R N 7 )
B 1 I S - AL R 7 A BTN~

2.2. ?I'[ﬁkﬁlfjﬂiﬁdﬁ
Atkinson & Shinffrin (1968 » 5 [ 1834g ~ 9=, 2000 ) F'j L Fclrgjgfj
Lo A - IR LA SRR [ R ¢ ROPERRL - IMRR R

F,t"[i%‘a o
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. = Filp
R J ) s
=t EIU T

[ 2-1 R 2 (27 Solso, 1998 76

2.2.1. {@ﬂ%ﬁ?l'[ﬁ ( Sensory Memory )

RO R RURLY BRSO TR (s~ L T om0 T A O 0
KL BT iconic memory » U I RETRL LR e o 0] Syl
AL R S ey -

Sperling #1960 §fL{1 i iconic memory » fil— RS2 (k1) (| ER IR T Flf
T i+ iconic memory LI A (BRI ) S0 ERHRI 1 » SRR SRR T
BFTE TAIRE > PE ARRTA | B SRR R ]
SR VAT » fESts T I RIS i ] o -

Iconic memory £l df kL —E'I?’Tﬁﬁﬂ\lﬁﬁ?{ S BTN ’-”’ﬂﬁw}’ﬁ UFREREHEL o T BLAE
FER R (visual sensory memory ) » — A HIREL | ERESLRLM [ £ o)
S IEH IR [HEE N UL P EY 2 (Jerk - saccades ) #1E ] B
T PHIEFER R (fixations) RPGHBIFIFEL © Efﬁ (S I3 PR
Fian > Sl PR R AR ] ﬁﬁﬁ%®ﬁ??ﬁ &% (visual persistence ) »
PRSI K g R SR BT 2 SR R
R g RGP PIE R A VR ELF A - R G [T P BEA R

FIFUIFERFAEL - kL iconic memory -
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C FPY
J M B X
S G R L

[ji 2-2 Sperling % ‘%‘?[[‘u\&ﬁﬁfl[rﬁ‘lﬁ[m VgAY (1960 )

— 4% * Y iconic memory F' Fﬁqér l’f@e‘@ﬁlﬁﬁﬁ&ﬂ » Sperling (1960 > J[f!
Eysenck & Keane, 2000 ) ?F,EI',;JJ[%\J[—Q PR R 1000 EFp AT EIHFI
Sperling {F—[y%‘}a?ﬁ = AR T = ST LA TR 100 R2FR AT
2-1) » il FHFEIL Y LNEMES ) > Sperling SEERE RLHINE I SRR
FRIEPT gk J%ﬂf,ﬁﬁjﬂi E%[HITTHEFIE YRR (A DR o
RV RIOREE R T G P SRR Y Rl AT 5%@?%%7&?(/]3:@'1‘%‘
{1 PG o [0 Sperling (A5 e Hr kR -

Sperling 7 =%/t R B v F SR AINKEORE AL > PY gy s (52 jfll?ﬁﬁ‘
=T ﬁ'q‘[ R > ORI PR S S (P PR f[ %F
ERIDE iﬁ)ﬁjﬁ[fj;@ﬁ,w?ﬁ 'fpf?m iR F[J#\ rt’]ji@ ) lﬁ'iﬁ Fﬂﬁgl[%\ip SE 2

( Sperling, 1960 - J[f I Eysenck & Keane, 2000 ) -

— & * f iconic memory gLty £ ﬂﬁ]&u > PUESCETRRY * T ek iconic
memory }‘:‘jq’@ L P ?E’W{J@U?ﬁ » [41{["pY iconic memory i I FIEAE 7
ggj*{;r[ﬁ 0 SRS S B 4R R | iconic memory - FIFFERLH Stephen
Wiltshire ﬁFH@L BBC J‘Jgﬁﬁéﬁﬁ I§gaEL » PLAEfie T The Human Camera ; [I¥ Stephen
f=3Wl] 45 55 AV LT TR FSTRBTRAR, - SfieliFR | 3 SV 411 2 PRy
Ak R Eﬁfj’*%’ﬁéﬁfiﬁiﬁﬁfﬁ‘ » B Y iconic memory o
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[ji' 2-3  Stephen Wiltshire Sz FUE

[ AP pAgE (B kL~ irfﬂ*?%@?ﬁﬁﬁﬁ;d‘[ﬁfliﬁ’ul"%.ﬁ J0 g ATRLAE
CEH A %ﬁ 'fﬂ@?ﬁ%“ﬂ%"[ﬁ%é A [ 72 Fj%g'%ﬂﬁ\@ﬂﬁﬁﬁ@ﬁ%wﬁ ' =
Eﬂj@?&ﬁﬁﬁ’ﬁm Fr e 2 EIRILA [ iconic memory - i fj};ﬁfﬁt" B R G

Bl ?rﬁgﬂﬁF T R fie

2.2.2. ﬁjﬁﬁ%ﬁ”l'l‘ﬁi (Short-Term Memory; STM )

ﬁ THIREE * R LR R 5 fﬁ%@%ﬁﬂﬁ?ﬁ%“[mt * [ STM RLE
*puBT- I[E‘r:t‘[,@ 7k > Brown % Peterson (1959 » J[['1 Solso, 1998 ) i

SRR > STM {9 R E R TEITEI BRI T b ™ £ 15-20 7 - el 352
P~ T PR RLE R AT > STM B IS e [ IR ot
B SRR R SR SRt I R

L2 R "%t'[ft(workmg memory)tﬁiﬁgﬁf R BRI e e -

_H

FEIFIAY 3% > P IRIARLT rc‘[?f & F{fﬁ Fezpl I‘E/F‘, ( mental workbench ) Fufs
&0 B (Asheraft, 2004) 50 f‘P‘%"[ﬁﬂﬁ‘ﬁMﬁﬁl‘Jiﬂl AR R
= SRR SR L ISR ¢ PURRAE T kL [ SRR
EEEE R TSR ﬁFI?‘JI[HSLHIFH‘?EHVEug*E & 5 ("= > Baddeley (1986 > 9]
[ 1) SRR, 2000) HEAEIIEIRURLE ) E1 U T g R O RERL
(g B LA (R 55 1= o
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Miller (1956 > J[F1 Eysenck & Keane, 2000 ) 7 FH % STM F'Lff" IR
PO RG] > [ EGEAS R (ehunk) FORET Ti“j“'\;?ﬁHl— (G T
Bl FURTHIA TR IR B [ s KBS VNS Cl o iR
a4 * towel ~ music ~ boss ~ suger... » [T FlI 1o ﬂ%‘ﬁﬂ?i ~ s ﬁjfﬂ il 1oy BT
~ (RS Miller 222Gy STM R (R F] IO AT $555 7 £ 2> STM R
IR RAFORTIE » R R SRS (7o~ TSI = iy 7 £ 2 pUISGRT -
[ s R B

A STM BRI = 78+~ RLFSEERI ¢ [ STM E§Rfio 2
EJE"*’ Tkl T E IR (rehearsal ) FUgl{® > — LT HE]) STM Eif:’f?f faLalil

a2l (Peterson & Peterson, 1959 » J [ 153 ~ 9=[&, 2000 ) - pl- @Fﬁ%)ﬁ?‘ STM
wE’@EJ%‘ kL B2 ‘ﬁﬁ ﬁé’it A LR R ohe Fd*’FH*IFUF MRy SR TR
BT B SIRIPVRIRL - ip%‘%ﬁ*’@?}’ﬂj\'ﬁi?v BJ o SRYEL T 48 (proactive
interference; P1) » P ffifIk iy £ EREEAS I PIRL =5 5 s ROH R (S PRI o
o = PUATISVRL [T B (retroactive interferebce; R » RLAFFHIV[E AT
™ Y ELIpTRARIRBEA RT3y my s E R e

AR STM I 2R SRR H 2N e 7L ’FE'F%T%:E'IEE’EEWFTHJ\ Ay
Bp oz n ot R~ I TR R i et
ﬁlj?, ] Flfiﬁfﬁmlﬁﬁ%’?ﬂif AURHAREE F AT X[y STM > = 1
rTTF” G fﬁ F*fﬂf?fﬁl H TR S PRV E forPRAIRLEY Shepard &
Metzler( 1971 )#! Cooper & Shepard( 1973 5 [f | Kozhevnikov, Kosslyn & Shephard,
2005 ) 1. iR BB > TR T T IR R R A JFE?%’IU”“\;FE‘ 1= SRS R
it l'ﬁ\'ﬁ'fi@ﬁﬂ%“[ﬁfll » IR S S 5 MR ﬁTFZ/lﬁ] T RCpE R 5
P TP D S S e riﬁ}ﬁF ISR UNE S
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2.2.3. <HAFE% (Long-Term Memory; LTM)

+ Atkinson & Shinffrin pjr, EASLEH T LTM (LSRR F T STM H;g}} Ay
LTM 05 b BERLIT ) RS 20 RIS » LTMURLTY FJ 7 g
A BRI~ RIS - Moyer (1978 > J[F1 Solso, 1998) i<t
YA B TASEEE AR T BRI ] 2 ) DR S
PRITRIRER I RHORLE R i F LR ') e [ Paivio HH SRS

( Daul-Coding Theory ) r?;:&@ LTM 97 fol FEfRs £ 2 I*ﬁ?buﬂ A P -

23, LR

AT A B LR P TEIFTET (represent) ; FUERL S 15T ER Y
# & (external representations) * || % & (internal representations ) » It i %
BCRL R FLROE P DR~ T P A B S P e e
W PEIHAVTE Y N o R SS TR RIS [ 3 B0 o A B e T o
£ 7 R 2P - (Eysenck & Keane, 2000)
YRR O RLT P AU & [~ VGO | BT B FE LR -
?JF'JFJ:E‘%\?T SRR Y TR o U R B RS [ (mental
imagery ) » ') ™ [* fyHR o fig 1 Rl R R [ o

23.1 [

I A R A B LR = i - o= f@éﬂ«b\%gﬁgfj%[%:ﬁgﬁyg , 2 [
S bR o T S E ) EIE SR (R B [
B RLRIB A9 BUR A P T I PR S R 3 TR

I e FERETIEE 19 > - BEIRRL v I T [
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= l'%’é%?“éﬁ’ﬁ;‘?%‘fﬁ'&Flfif}*’ipﬁ[hﬁfJVﬁ'& (LAY Bl PG (i (R AR A ]
R BT 2-4 VB T AP R SR - [l AR T AR
& O -

[fi' 24 oo g E T [l AT (275 Ghost in the mind’s machine:

Creating and using in the brain, Kosslyn, 1983 7giid )

TR SR T ’Tﬁ STENE SR &fﬂ?ﬂﬂ@“liﬁ[‘ﬁﬂ dl*ﬂilﬁl}f
[fil— BrisifY™~ s (Kosslyn etal., 1993) » #iff - AVl 78 TR o ) pUas
B pAF Kosslyn [ s i 25 PR M) = (3 o il i«ﬁ”ﬁ&ﬂﬁ o
b (Pl IRE [ e S HE LE Y g ARG R W R
ep= o L 55

2.3.2. [,

IS PRl Gelton (1883 » I |1 Eysenck & Keane, 2000) fixf-203t
AR e VAR BRAERAT o (NS NP T (introspective
evidence ) ' iR IR B » e AR SR R IR 9
P = (P = i PP - BT i '%‘Jﬁéjl U= RIg gk up;ﬁ L
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fehf (mental rotation) ~ 5 §:iid (image scanning ) » I'f ™ /7 3, dl= fiufht
) R UL el o P AR - SR > ol - - S T
R T RO WPl 1| s L o fy
o e R SRV e R al el f R

2.3.2.1. L fgrieE e
o fif g e L e~ l"%’éfé7}§?§£ P - BRp I el ™ S gy e
R AT (SR ]S E PR %E‘T [RIERECIE RN Esﬁmﬁlﬁl@% bl
Ypgys ~ 4% (Cooper & Shepard, 1973 » J[F 1 Kozhevnikov, Kosslyn & Shephard,
2005) I'j? A+ (Shepard & Metzler, 1971) 37> o il (e~ Fr e WP
IR A figg O pAREE o DI R TR R
1. Shepard & Metzler (1971)
BERT | FL T o [ T 7 [l E"’Jﬁxéﬁ!ﬁ’mﬁ%ﬁ'%’wi‘[Jiﬂ Hi= BIFP i £
~ PR T TR DR E B TR R
= (W' > A A h o R AR R FELRLA hgs R 5 -0
Shepard " * @ EL IR B 54‘??’? o A L AR L PR
e PRI i (Bl 2 b R [ PP e e AR S
V- O b g e e 5
2. Cooper & Shepard (1973)
Cooper & Shepard ffii" |43 R % L » ZIf[I%] rﬁ ST~ HHE o oI RLEE
P RL LT HAS R A Y SRR R BT ﬁ%ﬁ'%’ﬁ#@ﬂ”“%ﬁ el
[P WL Bl £ o) Eﬁﬁ[‘ifﬁ% [ o
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L it

R & A . 3
0° 300° 0° 300°
P ¢ $ %
60° 240° 60° 240°
o d K% 71
120° 180° 120° 180°

[ﬁl 2-5 Cooper & Shepard (1973) ffi™ |33 fit - [ il =5 p@ﬁ}ﬂ%lkﬁ

2.32.2. B

PJ o el (e G o [ (R PRA 2 R - 5 e (=30 (Image
Scanning ) T kLR [kl S 2 5 1 P SR B A AR o]
R SO AE o PSR RL Ay S BRI o R R THLRL 71 R SRy
T B PR P S8 e 7

Kosslyn %7 (1978) 1 0@t B~ (WIS AEFL I Eaffl ([l 2-6) i~
REHE PRI PO [ PRI SRR B SRHAVRIR P TR
SRS wﬁﬂwqﬁ' TR B 55T
~ Tt AR GRS - ST B R R RS Lyt -

e ““’27

f <,
¢

\
f“ LA

@
NP

26 B o e o R e
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2.3.2.3. RS- SH PPV RRE

Kosslyn (1993 ) ffi*| PET (Positron Emission Tomography ) : Mﬁ%}fﬁf?[ FiRY
A Tl [T [ A Jﬁl‘ﬁ?ﬁ 7o) [ R BT S ST B fieE
DOEP T 2 R ()

P Jankowiak et al., (1992 9 [} 1 Bartolomeo, 2002 )!"| » Behrmann, Winocur
& Moscovitch (1992 » J[F1 Bartolomeo, 2002 ) ‘%ﬁ?‘?ﬂ’ﬁ%%ﬁ%ﬂ\ﬁi‘ Hélfﬂffj kﬁl@[‘rj
g o F‘#"F Fy o [ o R (& e W’?‘ﬂvﬁé o fif s FA BEJR O R
EFP T P TR I (R P o mms Bl ly - 15 = figg- 8
fiE PR o PRI AR

=

-

2.3.3. (P

e F‘U?FE‘%%EW RATIRU] s~ R el B P 1 = A5 [ 15078 20 7R
AT R AR [ bRl E | L] ,&* RGP PR R DR I
o R R G S et iy 28 (Rock, 1973 0 9[F
Eysenck & Keane, 2000) » [f S -2 G =7 ’Fﬁ"ﬁé PP -

Chambers & Reisberg (1985 - J[f 1 Eysenck & Keane, 2000 ) 427t ¥t F—fgr
PP - LT 00 BRI A i~ A s e o 71‘(&%#‘
2-7)> Pdl'*rif.—@ﬁﬁf‘m%ﬁ*%“?@ AT REI o - (AR PR 1 E ) S PURY
o .

/

/

qgﬂl 2-7 Egipﬂgql% (%% Chambers & Reisberg, 1985 7¢ii )
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) RS EL R O O OB 5 %ﬁi  BEIRZS (M= S A

It b PUABE R 55 fife > PR RS T P - B InE S PR
(EURL = iR (AR ot e s ™ P SARRCY ol o P> 2 2o e F et L,
RRBTJIR e BN R S AR R IR T RS (PSP Rl 2 i g
o PR = G RYR EAGRE FOATRL I S fig o  RR R 5T K2
e Paf - [@ﬁ’4‘“?¢£J”VE¢$IHIJEJ°I%~J¢1 VAR <1 R
l}i{rﬁ}%ﬁpw& F’gwﬂﬁmr}[uj@ﬁ@w O R A LR o

e
FTJ J§Jﬂ:lr?“7f‘?‘ ( cognitive style ) ;rF[p Ji[ﬁﬁﬂi;pﬁ*fv R TPy A
(0 eyt qJE\J]r.];‘H ( Ausburn & Ausbrun, 1978 > J[F I Kozhevnikov et al., 2005;
Messick, 1984 > J[F I Kozhevnikov et al., 2005 ) > Bartlett (1932 > J[F I Kozhevnikov
etal., 2005 )~ Paivio( 1971 4| I Kozhevnikov et al., 2005 )I"] » Richardson( 1977 »
3]F I Kozhevnikov et al., 2005 ) F] ﬁ_jﬁﬁil;}{ﬁ’ 3 ZTQEKJP%’%U[”FTJ&IE& 53 HY visualizers (i
FEAL| ) = verbalizers (”F’F EX I DRRNE [’@g—F’J‘:-JJF[fJﬁ,'J (e 1k 53y H © Visualizer
?Jﬁ,'yb\ [’%’\JH s > Verbalizer fr-— @J JifE [ (e.g., Hollenberg, 1970 » J[F1
Kozhevnikov et al., 2002; Jonassen & Grabowski, 1993 » 9[F Kozhevnikov et al.,
2002; Richardson, 1999 - 9| Kozhevnikov et al., 2002) » ! féﬁ@ﬁiffmﬁf"% ?‘F’[Hi
]’ﬁ?ﬁ[ié?&éifﬁﬁj?“‘;'/ F.'Eﬂflfiréfm": » Hydlr - Visualizer 71— £ Verbalizer £ ¢ fit
p 2 ] [’%’\Jﬁ‘:*} J (Strosahl & Ascough, 1981 > g [F I Kozhevnikov et al., 2002) »
RIS ERA 5T kLT Y RV AP ) TESRLY | 1 [ i e H L G
53 Visualizer - Verbalizer i %T (1Y Visualizer SR skl E'J?ﬁ?[ SREEEN TR
2 BLHEOIRERY » (R TR R -
I'J =Bk 55 Verbalizer-Visualizer fiu ik gL ™ S 5o i ER 1~ = oy
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L 3;_5';;,251Jg1fyﬁz3|’ggfﬁﬂ; RV ﬂglﬁ?&@an%“"‘ﬂ*ﬁ 2 e

B 4y ﬁw?ﬁ . Individual Differences Questionnaire (IDQ; Paivio, 1971 » 7|

—f

F I Kozhevnikov et al., 2006 ) '] = Verbalizer-Visualizer Questionnaire (VVQ;
Richardson, 1977 » 5 [f | Kozhevnikov et al., 2006 ) - £% " IDQ & VVQ B &
Efiﬁﬂﬁlg ’ .Qﬁfﬁwﬁdvt LR E' | Suwarsono ﬁ%ﬁpi Mathematical Processing
Instrument  (MPI; Lean & Clements, 1981) > MPI ELER[ £ :ﬂﬁﬁiﬁﬁﬁgﬁﬁ
R T [T 1) 2 DR LA ORGSR
15t E@FIIJ‘E'JEJ Visualizer - Verbalizer Cognitive Style Questionnaire (VVCSQ;
Kozhevnikov et al., 2002; Lean & Clements, 1981 ) H[[}LfT1 MPI Elifiiﬁrfl}ﬁlﬁsgfj ) ¢’F}I£
ZFeRFR P [T 55 Visualizer - Verbalizer fio (= ”B?“E\'Hﬂ%’%ﬁ VVCSQ * Lane( 2006 )
FE{fl ' Mathematical Processing Instrument and Questionnaire » 1] =2 R [ |
PP 12 SRS AP e AR R iR FE}FEEWJHT?T%‘BE&’ :"ﬁ%s?
B AR SRR U SR T R e R
Pfi YRR METREH ""?*’]ﬂﬁl T 2B r?;é’%piﬁ“ﬁﬁ Visualizer fykl
Verbalizer -

BRI 55 Visualizer - Verbalizer F”lﬁﬁ f ~ M ' “rf’* yal ”thh_fﬁ
E,F&EFJ LRV (LIRS T E[f@iﬁj’i&‘? ji %Eﬁﬁ*ﬁlﬂﬂi fi ﬂﬁ P!
G- FLZ G 7o b LR YR I O
PIPIREFE T (AT (P DR T DA Rt % 2 b b
ﬂf&ﬁ,ljfc— Y Pjﬁ}%]r,];[; filr=] ﬁrﬁH; sy ﬂﬁﬁﬁ%ﬁ?}}%ﬁﬁﬁ o

4

¢

2.5. BIFTFAVRASEOR AT+ PR 2 IR
P ARTF R A6 Visualizer - Verbalizer (1514 75 2 Visualizer 1 55 £l }ij g
o R P = s T RPEIR] > 20 2 R IR RIS Visualizer Eﬂﬁiﬁ?fzsﬂ;
EIR = fp T A [ﬁj : q"dﬁfﬁ‘:di Visualizer }]Eﬁié‘i%;i 15}3% . q%ﬂ'l'%'l?“ - SUEpAFAY
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FIN- o feft o 2R JFJ 74 Visualizer %EW‘“"‘ %k T,hg [ ~ 2 fif]iEg Y- [ Kozhevnikov,
Hegarty & Mayer, 2002 ) - Kozhevnikov (2005 ) ’plﬁzl‘am;h\ verbalizer ™.~ f@gﬁ‘:wﬁi
“@?‘ AU ) visualizer [ S g D RIIF #7E0E gl (= FOzRi e > PR Rl
}{@1’ Visualizer |75 E@%%%’Féﬂﬁ‘)}“ﬁ EE fl%éﬁ:’l 7 (Kozhevnikov, Kosslyn, and
Shephard, 2005 ) » Jfipe ({1 F - G 8 o 2T = (G PSR AT & o (P
[ﬁﬁlﬂﬁllﬁ AP [VBRES » ST 2] o i o 2o P R R A
n‘vfﬁjﬁlfgfl’*kp Y7 "E ( Kozhevnikov, Hegarty, and Mayer, 2002 ) -

) O i Eese %[“LJP[EIJ ]%gﬂgﬁ ) }TFI?ZHIF e &p@ﬁﬁgj@ﬁiEﬂﬁugﬁwﬁ;ﬁ:f
ﬂip Bk 53 B et {Eu “5‘1»%\ ( qﬁaﬁ' 2-8): f{*i]#%%ﬁlﬁ?”m&\ ( The object pathway ) *
pidibel= @ﬁf%?ﬁ( The spatial pathway ) ( Haxby et al., 1991 > 9 [F I Kozhevnikov et
al., 2005; Kosslyn & Koenig, 1992 » J[f | Kozhevnikov et al., 2005; Ungerleider &
Mishkin, 19824 [F I Kozhevnikov et al., 2005 ) #’J]#%’ﬁ%ﬁlﬁ?mm&{[[ffj»ﬂé(ocmpltal
lobe ) 1A% » Iﬁlﬁi\ I~ &8 (inferior temporal lobe ) » ﬂﬂ?ﬂiﬁqﬁ&%?ﬂpﬁ_ﬂ/ﬁkp&
RLERS AT b F[’i{ﬁv [l fit-ventral system (<72 fit"what pathway ) ; [fi] 2= [t
Y f'é‘%&{ﬂﬂi—% (occipital lobe) {1155 > lﬁlﬁfﬂa "FiZ (posterior parietal lobe ) -

F[’Eﬁfﬁ’\/ PL i Dorsal system ( ~'# fit"where pathway ) -

Posterior parietal
cortex
Dorsal

Dorsal
stream

Ventral TEO Anterior bank of

stream TE superior temporal
sulcus (area STS)
Inferior temporal
cortex

[P 2-8 [ R i A o A [ A S
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AR 2R PIVRRREERT 2] M P fi (R fﬁﬁﬁﬁ;ﬁ‘ﬁ'ﬁ\ IFil FJ'I
U RCH A GRS *ﬁ%}iﬁéﬁﬁ Yl I8 5% % FI#E (posterior parietal lobe ) ;
= il qu@ﬁ PIISES (=18 % ™ &% (inferior temporal lobe ) = P
TEHEI B © RS o T B JTFJI%”‘A{ SR g0 OS2 <)
(E AT R 2 Tl (=T [ R PR O v R fﬁ/&% Tl == Al
TR~ )0 (Farah, 1988 - J[F 1 Kozhevnikov et al., 2005) » PHJfFErds "
B o [ BRI LY O T BT R R A TR > Visualizer Y B
73 A R TR PO R -

AN NET )] |E g 'ﬁ%%a”“ [ R P - [l TP AR DI 2 PRy - [
f= AR P hye 1 @R R R T EEL > Paivio 7 Clark
(1991 » [ Kozhevnikov etal., 2005) P& 1145 & FfiE- o ffivpc )

e g N R4 ‘[‘%EJIJENEJ‘[‘%}EW? %% Ff@*'r&:“ e o B=I=0 9t > Hegarty »

P 2 T R L 1 [l ”gﬁlﬂtﬂﬁl“ | & lsﬁﬁ rﬂjﬁ*‘*@ﬁiﬁéﬁ‘ EE
LR IR

Kozhevnikov S &5 ~ 27 %ﬁgﬁ B B PRI
TR AT PR RIS Jﬁj%ﬁ o P e A TR RRL PO L RSP
EISEF T RS IR Y2 iR B PSSR R PP e
(Kozhevnikov etal., 2005 ) » [ o s Fosf 5l o= e Ji_ﬁ A7 2 fei] = T
1L ’iﬁﬁiﬁl%’xﬁ'ﬂ B Bt fiv & 2l [Pt Byl i) it Kozhevnikov
BRI 5P S 1% T T S
2NN S I R U (e ST M [k iy P SR B
T T 5T O EEH AR AT ] o YRR R R PUSCET -

TP Visualizer G153 KT HiY JHU SRR FE B R R FE
HPVE i~ PR figge T WARTT SRR ST PO TERCERLS ) RIS
CRCHV = g s PO ey o [ UEp OSIQ RLRYE S I HIE! -
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2.5.1. The mental Paper Folding Test (PFT)

PET JFJke < 54 g o 2 ] = [ =~ ?F‘U&ﬁl[‘ﬁ%‘l‘Z -9 SR A = PR
pOH R - AR AT FE Rl Jfﬁﬁgz“plﬂﬁ o (TR L E
FALHAERE] i B3 8 (Ekstrom, French, and Harman, 1976 ) » PET fi* [t i+ giﬂai?{f\j

IR (i (LR A 2 b e

12:9 PFT ([

2.5.2. Mental Rotation Task

oo B (o R LIRS A o] = R £ 0 B ol R
"“\l’%’éﬁi@l’éﬁ‘“fw?ﬁ I P L RESIFVITY R g
P TR AL 2 I~ TR - S B RET  Bii  Re F A BB )7
*’J‘Eﬁ&[ﬁkﬁfgm ( Shepard & Metzler, 1971 ) » lﬂw%Hl%”%iﬁ{/u\’;mﬂal@%@

GRS “[TE‘LHI’F e g ﬁﬁzgﬂ HUJpusE (el RV E R G S
TERp F‘“ = AP (e e ARl B R R TR RT3 A el e L]
o [P E R T AL RRRE

2.5.3. The Vividness of Visual Imagery Questionnaire (VVIQ)

VVIQ (Marks, 1972) ﬂiﬁﬁfj’l’ﬁlg'ﬁé‘lﬂ Bl o= poifRe - IR f“
el IR > FHIRET Fﬁi/[l : "The sun is rising above the horizon into a hazy sky" » =
(T %’?’ﬁ'ﬂ EOTUH - - 'Eﬂf‘g’?—i@?ﬁm'l?&"?ﬁ@ A A -
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Gt 55 BRI | 2 IR o 125 oo A @ = 55 R I RS -
PRV R PIRF IRy Visualizer & VVIQ 1953 Bl 2 ] fpfa o

Visualizer » % RLI M 1P i 125305 TAINE e - 1

( Blajenkova et al., 2006 ) » [JI=A TR ] VVIQ JIEH(F = g 17 > VVIQ

FORE | ATy S i 11 -

2.5.4. The Grain Resolution Task

Pt Visualizer Fi FJ P E”?J[iFFbgn;‘g; %t fif f/ﬁggwE@{‘«, {F\'A" 4 lmﬂ?ﬂ
[0 617 PRSP S F R RO R I BTN (R
T~ SWRVEE (BRTRESRE) - H (B 2 BRSO R RSP - e
N

2.5.5. The Degraded Pictures Task

EI= 4 Pj”ﬁ’ﬂﬂl Snow Pictures Test Eiiff?ﬂﬁ’l YRR A R P T

ERORH BT B PO (0 ) [y
IRNAR > ol e \'ﬁFfl[fll'*ATH'&"’Jl'ﬁfElfJ £ (Ekstrom etal., 1976) » (=4 i
B Rl PP IERVE- 1 - @ == P~ - ﬂi [ E EALTRI 2B
Hd > (RIF=ET Kozhevnikov B 55 Visualizer ﬁ;‘ﬂﬁfﬂ[ﬂjﬁ&k ARy o

( Kozhevnikov, Kosslyn, and Shephard, 2005 ) J‘}k’z}[fj’1 J HrHd S V OSIQ ’ﬁffd‘a’

( Kozhevnikov, 2006)”%»“[ }{?‘J’ The Degraded Pictures Task fit 1] & P2 {F -~ '%‘H g
ke -

30



[ﬁl 2-10 The Degraded Pictures Task =% [* J“Fﬁ’

2.5.6. Object-Spatial Imagers Questionnaire (OSIQ )

OSIQ L1 Blajenkova = * At = prudr o fgu] & EII& F’]']‘E#\ G2l
PP =1 53 2 fe = fig il i R LA g gt Tl P T RS E"“Vr FIpu T 2 fi
R RIS » ) £ T AR R -

[} OSIQ E\IfJﬂUE‘ﬂF@EI FLHIEI TR 2 2 B ] OSIQ (= AT Bh 53 fpfl
7 Bh g f%’él'ﬁillflfiiﬁ% » £ B OSIQ fiuy 3% » Blajenkova £ P4l 1

<,~’\

_E[

RN (e R R df] = i B ] PET I'J R Vandenberg-Kuse fiv-< gl
(= (Vandenberg & Kuse, 1978 » J[['1 Kozhevnikov et al., 2006 ) » ${ = figf= ]
"] VVIQ ~ Degraded Pictures Test » #iLY %ﬁ‘{llﬁf‘l’ﬁlg'ﬁl@ = QU

OSIQ H ) 30 fi » 15 R Eb Rl 2 ] = [Rpv | Iﬂ*i % I RRARLY ==
b RpvE '“WF EVIRE > 153 R5E 2 P IIRL - 550 00k = [l - BG4 Rl-= G
Paff e l'%’éflfiﬁﬂﬁﬁiﬁif -#> fﬁ“ﬁﬂjfé?Ji“>§T\ﬁ5Lﬁ‘U °

[ AG N = 5 E T OSIQ | ') i Visualizer f FJ oo FHEE - [E R jfg s
FifoHi: (Blajenkova, 2006) = L 2T i 25 R & IREBREE 2
fif fﬂ“ﬁgiﬁﬁjtﬁﬁﬁ’?’dﬁ RV ‘inE HIRE A== = [l R e 3
"EJI*TF'%% » OSIQ IR E 1A 740 IfFE 11 o
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2.6. I'|7gd EA—%:_T IF‘IF'H

W ZRIEE R E TR e l"EET'EFEI ]’F‘[?ii{lﬁi‘l JpafEH > E 1 Draw-a-Person Test
(DAP 15 Goodenough-Harris Draw-A-Person Test) fL— 2] rFf, pd i Fl‘/gf pr
TR B Wﬁ"ﬁ"f‘i@%ﬁ% €= > R L 1926 & (11 Florence Goodenough 5
fHJ”'JgEIfJ » f& L[ fi-Goodenough Draw-A-Man test - jfij 1 Dr. Dale B. Harris {<¢%
* A 17, Goodenough-Harris Drawing Test -

DAP (B PJh’Fﬁﬂ%ﬁﬁ“%l— [Wp = > = [ 2 pre e FERIR - #H
SRR RIS Pz S BRI ghE ﬂ*f“ﬁ‘[] A Y FL“JYJ"L %p
A ‘IEUEE'?EﬁF'Eﬂf?%?\Fﬂﬁ’IJ 0 ' DAP EETE I‘EE URHE - Rt 'ﬁ’U ERVARYE - Ui
QSS(Quantitative Scoring System) » QSS I'] 14 7 1 [H pIRer R #.vlq— 57 ‘[/D’ﬁ‘j
i Vﬁﬁ‘ﬁzf b~ AR T B DAP F'JE‘F'Jii“’FF‘QEﬁF;,— IENEN 7 R

pd 2 E\J?iiﬂ['éﬁ‘%lﬁ’éﬁg °

IR DAP = fol =L [BEL I =) D& Efﬁ’l?%ﬁ@ AR F s AL
~ TSR = 15 Piplige » PRI 25 (P s adi o =B - 0 g
P PR RS S

2.7 & ==H Jl%j:'j/F'Eﬁp I3

EaUiE JJFWTPIZ‘%L'/FII’W?J%%% S S T ST
T P > Kozhevnikov H[I1 | I L Pk SR SRS 1 i (R 0 ST R

BB RAVEA o i il (% B (Kozhevnikov, Kosslyn and Shephard,

2005) > §§ 7§ F[FH OSIQ R PR I £R7 ] M Oy $ D0
fi ¥l B (Blajenkova, Kozhevnikov and Motes, 2006 ) » iy 42 4L
P s R R 1 AR OB e R - P
Fﬁ¢ﬁ%wﬁwwﬁﬁﬁﬁﬁg5%mo

Blajenkova <™ E ¥ [—ﬁﬁﬂijﬁﬂfﬁjli’:%w} f@ﬁ,gjgﬁ% ’ﬁj\ﬁi‘iwﬂﬁ

32



fiy A [ = l%éﬁ”ﬂ‘%t & OSIQ AR T3 - I'Jbfa OSIQ L/ - F st 5 H o
LR AR TR Jlﬁi '/F A= [ B > Rosenberg (1987 » 91 Cohen

and Bennett, 1997 ) [?:tjaaﬁ f‘yl?ei%‘nﬁ?%; ] .—r“@%{ﬁﬂj | 5 WS @gfggajr ) ;\:A
BV R P fip= AR 2 (G [ Lindauer (1983 » 9[F | Kozhevnikov et
al., 2006 ) EJ@MJ‘F’[L VIR e Il_}%l?jtt,ﬁlc A fif 1 3“]3%7;,{3%%[1 s I
U] s R PSR L L (R [ - (1 2 Bl 2 e e o

[ ERA Eﬁ%ﬁﬂmﬁ”ﬂ P AP s Y S PV R > ()R LR
i?wﬁﬁﬁéz\é FREAVRES > AL - e BB > Gombrich (1960) G
HVRF AV A FOSEPEIG R RE AR G (L O A
FIRIRPRaR PSR o T TR HE BRI - SER g R
FEI R TIRPE W T e H IR T R B T
R RHFRURIL

= ta T R R E?f“[ii’fﬂﬁfigjl%ﬁﬁﬁlzlt » Chase & Simon (1973 > 9!
Kozbelt, 2001 ) {47! i Wﬂ'ﬂﬂ!i*wﬁ'ﬁ T AR 2 S g A
R DT VROR AT R = Al - (EDRLE R ity
TE 2 EAERIE - [RLTBERSEY DR P A R SR
AR A AR R S SR < = A kLA =T R - T - S
Y Féﬂﬁﬂ%%f{': CYPAEIAA o] > PHES.) J‘W%fﬁjﬁﬁ[{%‘f’»...%‘“ PR A
PRI - gt A PO AR AT e

-
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3.1. (=3
¢|§|ﬁ%df ;I/F[Iﬁfr’ﬁ?ﬁgﬁjﬁfjﬁﬂgg I ;b?ﬂ# I J%Z’?E'#Df%[/[ﬁx :

1. }E{ TREE Y~ 25 Visualizer kL Verbalizer ;

2. FAmATgEEY S 28 Visualizer s fllliE- %Fﬁgjﬁlﬂﬂikf(_’?ﬁ" Visualizer I/ f[1
P B TRS 2 B %Jﬁ” FHAY M HET Fﬁfjﬁ%épp;fgifgjé’?— Jﬂﬁ*ﬁiﬁéﬁlpfjﬁ%ﬁlﬁj
BTt R

3. rBﬁJ%}?{J %27 Visualizer 551 Verbalizer ;

4, _H FBFIJEI?{J pt Visualizer > E[“ —H_;E-Fﬁlﬂﬁki_w/\ Visualizer [/l:l[
PP IR > B B | B | R ATRIE R e
TR T 1

¢}Fjl7’lb“'4 a7 %EJE'%I ARy T ﬁﬂ‘ - |[4i_ ':'“?EHE P &l

e BT |15 R [ Y AL 7y AR O o1 T

AT Y AR
e R :@%zﬁﬁﬁ:%ﬁwﬁag« Iiﬂﬁﬁ“i"ﬁn?
R E R o R TR g [Tt
CEUEHIGHA 51 CRH IR T AT
At @"W SEARERERE
ST /ﬁ#’?"ﬁfﬂ

EOHARH 29 B > gt 21 = 35 R VR > P8t~ E 1 21 B SRR

PR RGO 14 % - VPRI 6 4
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S FTRIEE) 9 o pIGE R fESOEL PR EHOERE e o
BN G B R AR -

3.3. YRR

3.3.1. AgE =X

RS RIS TRUERS T ) T INSERIR R (S ) TR
g (IR A ), = -1 Screening Test i (=5 @ H ¢
R R R
1. A4 N~ 80 Ju/ T Y NAYFIRT
2. CFEHEE 2B FIPGHETEALEB = F AR G

3. SR H ST

332 RHI[EK

Hl- i Ts 5 = 2l Screening Test G (et » <05k vy [ 1 iR I
PR

R RIE T Verbalizers-Visualizers U ~ T4k =] F

1. HP ffi * A7 FEIFEE - 1% HP Compag D325 £27'] Athlon XP 2400 +
2. Microsoft® Windows® XP Professional {3 -5k

3. H17- 3 VIEWSONIC P95F

34. (=K PJ"F&I'
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PR RS TR T T NSRRI R ) IR
SIGRHRLFT - T =10 GRS ), = -7 Screening Test 4,2 [E ’FE“ iy
= CERgE (R AP T R B (OB T S 2 SRR

SRS R W RS PR 2 L SR A e AR 2

PR ] 20 1 R R P %Mﬁ4 & TR PO R

SISO A U ORHEOOR (S AR P
TS AR LS CE o etk A m\yr@wﬁz IR

F[J'i‘ E F'EF" FE AT [r[ F[J:EL 1N J‘J_‘F]"]ﬁ;’[‘XJ?;{B#E_:R:%ﬁ}Z/[[_R EIFr‘f‘_“ :

34.11 Y- THMEH TR EHES
(SR PR SR - RIS B R R S R
U RPN TR O tﬁf I
AGEDPIRR R G I SYERLD RS TR SIS OO R B e R
(PR BT R ORI 1 R B RO O B HRL B
za*ﬁfp“gf;@‘fﬁdfﬁ'aq%l NS IE Nt D RIS & 5= 1IRS AN 1Y 8 i) o E i
ORI 2 R R RO FCE RN A RS T IR SR
BIMGIIRE SAER  RLOFRH T 1 TR 2 S S e -

R MR R 2 R PIILRL R
£ ﬂ*ﬁ“ﬁrﬂmﬁrv RIf 2 BIPEE  F ey RLT) AR Ay 2 RO
(expression ) » I'J st fGRL i fifh (kL i Epvms fl IFe 2127 Fﬁlﬁ-ﬁ”@%"'
GRS R ) > TR - LA RSB R

34,12 BT T T HRERIER 0 (=R
(P R = [VEER F bh— 8 T [ O 53 IS
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I 7 = 53 SR [RGB i O R B0 =50 B R Lo
(edpimgne s » 2 2T PSR RIS TR

PR IR @@WHWwaN%@’iﬁ@%ﬁmWM%@fﬁﬁ
VPO TR I RO B R A

FIRAYE TR L] <

folp

B

3413, 3YZ Y TSR ITERPO IR GREME)

(P B O B 2 R £ T Jmfk;«z%i:;fégra\%\
EORNTRERI AN TR - (RE LR R o)
T~ GBS Mg T R A TR D A TS ST
oAb — T fE f?«ﬁﬁ@@%ﬂﬁﬁ&#ﬁ%ﬁ%W¢io

P BIOfR h ORRL 8y 1 R 2 (ORI 2 [
IR RERLT MRS AV AE lﬁ%@ﬂgtlﬁsgfjp’ﬁ:ﬂ_ﬁ&u O[T pAgrE 7 AR 0
TRLAZE R I P < oo fif > SRR A0 SO ARG R RL T [Filp~ EF@
5O A AR SR 38 (I R e

34.14. BN

IR 29 B o0 = gt (=R ORI - S TSR
BRI =10 NG RIEIR T o i (i =10 (Raa@at )
WRFAAOTE PR E 29 F o PERET- SH W 29 53 P B SR E
153 » f B S SB[ OB BIAT T A - BT ReE iR B B
E‘l M- & (fL#3-2) -

F' | B R pURG R AN B 6T 04 ﬁaﬂﬁ’?ﬁgﬁ?ﬁ@%{ﬁﬂﬁgﬁﬁéﬁi
Aol > JVRTFI3 DA pus ,‘ﬂ@%%]ﬁ SagrE (H) > & pioi = pu
U I A TR (L) 5 (IR 29 £ Brs £ s
HAYEST PR 2 TR T T A o O 20 B VT R m@%ﬁ
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BIFOE] 14 0 - BRG] [ pURT 16 £ o H L A R o
> PRUERERM] A5 £ HL B 23 AT TS I TSR IV U5k T AR
A CRCH AR (R TR

* 32 FEIOFHISEE (B PV ERE o B e )

RUSUE R - ISR IR St
W PRV PEUIEC PRV PELIEE e

1 23 25 26 25

2 29 2 27 28

3 8 2 8 3 L

4 13 10 14 14 L

5 21 23 2 21 H

6 26 29 29 29 H

7 19 17 17 18 H

8 18 20 21 20 H

9 25 24 24 24 H

10 | 16 3 4 L

11 24 27 28 26
12 3 | 4 L

13 10 5 7 5 L

14 4 1 1 10 L

5 14 3 6 6 L

16 6 6 12 L

17 15 10 12 L

18 15 12 9 13 L

19 17 9 16 16
20 28 28 25 27 H

21 11 14 2 11 L

» 2 21 23 2
23 27 2 19 23 H

24 12 7 5 9 L

25 5 18 15 15
26 8 13 L

27 4 | L

28 20 19 18 19
29 16 13 20 17 H

) 7 PR (0 5] P R U P 1 B A
RIS 9 R BIRORLE AR H B 00 TA B TR
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OB DRUIELR EETOTT o Tk TIRAER ) PRTT
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3.4.2. R

FHERE RIS T Verbalizers-Visualizers @Il ~ TfF = = s~ T #

[} = v, = 7fi Screening Test & (= ’FTE“H, ?{F S I R

f

3.4.2.1. 57— Fif=¥ T Verbalizers-Visualizers Fé,zﬁspp]:,‘.]ﬁ;eJ

F B0 VVCSQ Zfi £ 2L Verbalizers ﬁ%fé Visualizers’,%ﬁ%ﬁ VVCSQ
( Kozhevnikov et al., 2002; Lean & Clements, 1981 ) * Lane (2006 ) -~ Presmeg
(1985 > J[F I Kozhevnikov etal., 2006 ) I/ (= R[> (EFIPE L 12 JE T ¢’Tr
FNEHATR] > BB sl A E Y0 3 Efj%] Ve Q‘*Tri F'
w%%JL_EJZ* BHCEREE Pk o

O (07 7 T R AR 7 R W RLE A L

V) mnmﬁ IR > G578 PGB SR RLY | S R - -
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ST 2 53 R AL L 253~ GV TR 057 ~ J o) K 24124
730 4R [RTEE 024 55 o FRLTRER AV Brai 12 » [Tl £ il iR i

:EA o

J

qgﬂ 3-3  VVCSQ (& [[1fi Verbalizer %] 4 E4=% (%) > Visualizer 'FA,*‘*EE“H?“ (f,)

3.4.2.2. B1Z TR TP figge
Yok figg= 0 EER ] VVIQ (Marks, 1972) » VVlQﬂﬁﬁﬁ’fﬁlE'ﬁdﬁ Bl
IR S RS I L AR Y Y L B o SRR
B‘E?J‘" = Microsoft Excel -

WIQ ‘JEHE?PJ”FE’ELW@E:—E@?{ Ay 35 Al g T SRR FEFEIE
['%QEQF'EJ@?IJ'} > T RRIRFHIFE A %fr ST IS ﬁ‘l%xﬁ S g1 . ff
P3P ERART > = P ERPOREE AR BB R S P R B Fi [
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155 ?E’ﬁfjﬂi%wﬁ""é' FRSErpd— ARREERE 2 E
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FEVLE L AR A
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3.4.2.3. B1= TRfEg T AR
74 (= FR | Wyttenbach (2006 ) Explorations in Perception and Cognition €1 k&
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3.3.24. [=HEN

Tﬁﬁf}{fj’ 29 b~ FH P VVCSQ ~ VVIQ ~ Mental Rotation = /E‘Iﬁgxiﬁ[ = QR
R IIA 34 DR T RRT TR R PRESTRVE A F PEOEI
ﬁifﬁ% HIFE 5 [ Mental Rotation == VVIQ FUEF- B[] - kL VVIQ
ey P o 8 B T A 1 - =0 P D B P 2 Rl = 2R

% 3-3 :?*Fr’?,[;;%ﬁ{ Y VVCSQ - VVIQ ~ Mental Rotation ?:5'5[! 1= QTR

VVCSQ VVIQ Mental Roation
M RO PRI V0% PEIEr E  #Eir

1 Visualizer 2 59% 16 66.09% 13
2 Visualizer 28 66% 26 71.44% 22
3 Visualizer 19 51% 6 64.68% 10
4 Visualizer 16 63% 23 75.14% 25
5 Visualizer 16 1% 28 70.22% 19
6 Visualizer 26 34% 2 64.74% 11
7 Visualizer 22 60% 18 55.35% 2
8 Verbalizer 6 48% -} 61.05%

9 Verbalizer 6 55% 12 75.39% 27
10 Verbalizer 6 51% 6 63.68%

11 Verbalizer 2 65% 24 62.79%

12 Visualizer 19 51% 6 44.04%

13 Verbalizer 5 44% 4 71.60% 23
14 Verbalizer 1 65% 24 62.719% 7
15 Visualizer 15 54% 11 54.32%

16 Visualizer 29 33% 1 82.85% 29
17 Visualizer 26 52% 9 64.74% 12
18 Visualizer 10 59% 15 60.91% 5
19 Visualizer 13 63% 21 68.77% 17
20 Visualizer 19 62% 19 75.19% 26
21 Verbalizer 2 63% 21 70.36% 20
22 Visualizer 16 52% 9 69.61% 18
23 Visualizer 25 68% 27 66.41% 14
24 Visualizer 22 43% 3 76.57% 28
25 Verbalizer 6 62% 20 72.68% 24
26 Visualizer 13 59% 16 70.54% 21
27 Verbalizer 2 56% 13 67.59% 15
28 Visualizer 11 74% 29 51.35% 4
29 Visualizer 11 58% 14 68.27% 16
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%@#?ﬁlﬁbj %@ Ae7Eh H Y Visualizer - Verbalizer %1% = Two-Variable
i (fl# 4-1) > @F‘“@E:E’?H Visualizer ﬁ&i \erbalizer ™
{\«ﬁlrﬁg (x2:0.28, Lambda=0.0435, Cramer's V=0.0977 ) » 1% %@Eﬁ@%‘. H

fIT Visualizer [’#T'J' 11 =+ > Verbalizer [’#T'J' 4 &b o
% 4-1 fQ_ %E,lﬁ“@%‘,ﬁf Visualizer - Verbalizer &%V X2

}Eﬁ? A iR Total

Visualizer 11 ' 9 20
37.93 31.03 68.97

Verbalizer 4 5 9
13.79 17.24 31.03

15 14 29

Total 51.72 48.28 100

2. TIPSR 0 T A0 P BT R R B s
Two-Variable x? 537 ( fl% 4-2) > 2. LF\[ }E;E?rgg',gﬁ i jfﬂJ?’JlﬂfﬁJW B2

B f@?j:_ljf’ﬁf'\ﬂ\*ﬁlréﬁ (x?=0.91, Lambda=0.3404, Cramer's \V=0.177 )

H 42 R SR P T R 5 A

}Eﬁ? A iR Total

PIFE] 8 ' 5 13
27.59 17.24 44.83

] 7 9 16
24.14 31.03 55.17

15 14 29

Total 51.72 48.28 100

3. TI'JTA B H ,IB EIFHH v Visualizer - Verbalizer {412~ Two-Variable
X2 (L 4-3)» B CARIEH | % TBEIFH | 20 Visualizer L
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Verbalizer i“’»%(ﬁ\*ﬁlréﬁ (x*=0.51, Cramer's V=0.1846) -

-

* 4-3 A E[FHH-B I HZ Visualizer - Verbalizer g% x° 55

e
ARHE  BEH Total
Visualizer 5 6 11
33.33 40 73.33
Verbalizer 1 3 4
6.67 20 26.67
6 9 15
Total 40 60 100

llFF

LT TA B R TB OB H ) R B AL B )
Two-Variable x* 537 (L 4-4) » 85 TARIHH , » TBRIHE | 2 i)
Po i B EY R A R B s ﬁf‘\ﬂ\—kﬁiﬁé}% ( x*=0.71, Lambda=0.0769,

Cramer's V=0.2182 ) -

Ho4-4 AT HB R EE P R X5

e
AR[HH BRI Total

P E] 4 4 3
26.67 26.67 53.33

] 5 2 7
33.33 13.33 46.67

9 6 15

Total 60 40 100

4.1.2. TREY VP B RLFTEE] - ffg= o pusi A

JF{ 3HEIEAT 2 1 Visualizer - Verbalizer fit 516 55 » ﬁwﬁﬂﬁ 53
KLl PO REHEY VVIQIMR Ul B Ll Py T SO TR H 2 €
FEISERRS 2 L] = ['%JH JﬁFﬁJﬂI{;’HF[J?JHf [%JF JJ’F"JEL@[’SEIUE?&?T‘E'?ﬂ‘ﬁ”}’*fj[’i{r
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. 4-5 5<[ FIRAFNEUCERH Y VVIQIMR i
e

AT h B Toodl TR S ROEH
Visualizer 29.40 31.52 30.5 26.14 28.54
Verbalizer 34.51 26.20 28.12 27.65 27.86
Total 30.18 29.62 29.85 26.75 28.33
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(34.51)  [HIFFERHEpuOge iy b UE— &0 » Bkt T RLEEN | F 0 Presflgy > [N
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= CEagEiaEET 025 0.40%  0.12 046*  -013  0.13 047  -047  0.03
RUEBFELERS T 0.30 0.34%  0.05 0.55*  0.09 0.24 0.51 032 0.05

e

[RFEITR 0.14 0.37%  0.07 0.32 -0.09 0.20 0.33 -0.40 0.18
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* P<.05.
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Fiig& 111 2 OSIQ (=PI

*The OSIQ questionnaire is copyright to Rutgers University, all rights reserved.
No part of this questionnaire may be reproduced without prior written permission of

Rutgers University.

1. lwas very good in 3-D geometry as a student.

2. If I were asked to choose between engineering professions and visual.

3. Architecture interests me more than painting.

4. My images are very colourful and bright.

5. | prefer schematic diagrams and sketches when reading a textbook instead of
colourful and pictorial illustrations.

6. My images are more like schematic representations of things and events rather
than detailed pictures.

7. When reading fiction, I usually form a clear and detailed mental picture of a
scene or room that has been described.

8. I have a photographic memory.

9. I can easily imagine and mentally rotate 3-dimensional geometric figures.

10. When entering a familiar store to get a specific item, | can easily picture the
exact location of the target item, the shelf it stands on, how it is arranged and the
surrounding articles.

11. 1 normally do not experience many spontaneous vivid images; | use my mental
imagery mostly when attempting to solve some problems like the ones in
mathematics.

12. My images are very vivid and photographic.

13. 1 can easily sketch a blueprint for a building that | am familiar with.
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27,

28.

29.

I am a good Tetris player.

If I were asked to choose between studying architecture and visual arts, | would
choose visual arts.

My mental images of different objects very much resemble the size shape and
colour of actual objects that | have seen.

When | imagine the face of a friend, | have a perfectly clear and bright image.

I have excellent abilities in technical graphics.

I can easily remember a great deal of visual details that someone else might
never notice things in, like what colour is a shirt someone wears or what colour
are his/her shoes.

In high school, I had less difficulty with geometry than with art.

I enjoy pictures with bright colours and unusual shapes like the ones in modern
art.

Sometimes my images are so vivid and persistent that it is difficult to ignore
them.

When thinking about an abstract concept (ean abstract schematic building in my
mind or its blueprint rather than a specific concrete building.

My images are more schematic than colourful and pictorial.

I can close my eyes and easily picture a scene that | have experienced.

I remember everything visually to a dinner and | can talk about the way they sat
and the way they looked probably in more detail than I could discuss what they
said.

I find it difficult to imagine how a 3-dimensional geometric figure would exactly
look like when rotated.

My visual images are in my head all the time.

My graphic abilities would make a career in architecture relatively easy for me.
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30. When I hear a radio announcer or a DJ I’ve never actually seen, | usually find

myself picturing what he or she might look like.
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