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8ol

ANBEHLERERT A& E
(proposition ) FYFFME » A3 704 (mental
imagery) fY i# {F (Kosslyn, Thompson, &
Ganis, 2006 ; Pearson & Kosslyn, 2015) -
758 U B Y SEAE - A R AR B 1 H A
A B o AE BIVGE 32 3 {10 RSB 1 A AR
BT BEHECIE IR EM - 2 h
Bl SE fF (Kosslyn, 1994 ; Kosslyn, Cave,
Provost, & von Gierke, 1988 ; Kosslyn, Ganis,
& Thompson, 2001 ; Kosslyn et al., 2006 ;
Pearson & Kosslyn, 2015) - 7 2 %
8~ HEBEAE ~ H B OE R - 08
BB AN Al B A B B R B RE S (Pearson
& Kosslyn, 2015) - H LI 2R - 22 [
DBIAREERBERE ~ Bl s THE-Y)
B R ) F 2R T ERAEAY 12T
(Kozhevnikov, Motes, & Hegarty, 2007 ; Uttal
& Cohen, 2012 ; Wai & Benbow, 2009) - H[I
e S EERE T L BRIk B
M RESTFE T S EA 5 527 (Shen, 2010) -
H X HFREST (Ormrod, 1985) ~ i 3 2L i
(Nippold & Duthie, 2003 ) ~ DLz i ZEFEE
BfiE (Joffe, Cain, & Mari ,2007) -

DBSETERR 78 852 3 F KIS A
B~ 4 # (De Beni, Pazzaglia, & Gardini,
2007 ; Palermo, Piccardi, Nori, Giusberti, &
Guariglia, 2016 ) A AFEAIGETISL - thEz
& KGR A Fri2 7+ (Rademaker &
Pearson, 2012 ; Uttal & Cohen, 2012 ) » Hr »
T2 RAR B rh o B b SO B A A R
M (Lai & Leung, 2012 ; Sugishita & Omura,
2001) » DAR A F SR B T-3E5E 5 1o 52 22
¥ X, (Emmorey, Kosslyn, & Bellugi, 1993 ;
Flaherty, 2003) » 43 Hl il ffiSd e 17

IEIA YRR TR « AWFSEAKER A =8 T 38 B )
% MENEE IR R E RS T
R RIEHEZETERRT - B
ARG R BLOMEHERFRE ) - AN > B8
AR T 2 B T IR EZ DA ST G 3R
Fo ER AL » (RIE > ARSI TR $5
TS A IREAIR IR R, - TR RoREE
NEFERAL S DL T FiEH ) RN 28
FREREVRAIBE AR AL - 17 TIEFEEE L I
AR I -

1EE 5 FEs B i B 22 L ARE ST R SE
> Flaherty (2003) 3 [m] 5 7 S0 B2
A BRI s RO A H SRR
TERWIBE I - GHEPHE Sy
I - SRS 22 M B R AR RS 3K
SEAE (Stevenson et al., 1985) » HARZLHEF
i E g LLRBI AR TREE H R E A
HAFHIECIE AT (Flaherty, 2000) - & fd A
BRI T 4IPS B 22
FYIEFAIBAFR - Emmorey A (1993) #£5f3E
B FREAS B S A 22 [ RE ST Ry 2 - TR
TRIETFEEE ~ BN TaEE IR IR 58
F o BEBITFREREE A — L 58 22 P AIRE
JIEFTBIS  [FIEE » Bellugi 5 A (1990) %
BT SRR T AR £ Ll Hp SRR TR T
AR B AR TR E S S A RYECHE
BROM AT EREL  HEGmAAH X R R B 22 B2 2K
B FEERER - AN » [t Baize ey
XEHE R BRI B K
ARG o RILERAF 1SS © 25 2 R+
X% 0 TS SRS R R R I
B ? ML ESEIFRIRE R A2 B e — %
Killhtz » B SRR AEIERRS] - BIBE
P FHMR QBRI - AR
FHL? it - AT 22 E T
A He i ERZEL R DR L B R T 5 M
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B > 352 S T RSB R SRR
SRR FTANE > RIBRESFAI B I SR
FihE o HLOBEERE & L R M
SCEHAGAF » AW FEE G = HAETAIAE
ISR A S E (RIRTFREE - 8H
ind EERIETEEE) s IR
RF I I T Sl Ry e — PRI I SERAR
Bt FeiRaS 2 TR A B B L BB TR 1R
R BTS2 F B S 22 AIRE AIRE J1
IR ELENRR TR - BEREAE T IRLLRR AR - B0
TARAE S He R R R — (e mT BB T 1A - 35
TREASER L L BEE M F AR R - S HEE
&I ER B S22 I RE ) < R A E VI A B
Bl - IRULAN R - RN > BB TR
BE KRR T L BEEIERE ST » RS A
RHIESTHIRE] > SEERE SRR F3L > #8
A DVEEGER AR S HUE L - FIRREImSE
Z2MHIRETT > EMIRIHEERIEE - TIERgAEE
DERHERE -

— ~ DRAVEMEHHISER

B EAH e R — 0B EHA
Faa G ERE - MR O BERE SR
HYRCE R - (EANIFERTfERERY.O B - IR
SEAEEE 2O FEERER T RTEE
LR 22 O ESEIFIBD S BRitbz o > O
GBS 22 TARRCHE - #E iR ATIR{E
FraE R B A R - A8 o
JPASEAE Ik {1 <F e e 5 FH X B B VRS AN )
KT B LR © ST —Sepfi e Bl - 0
G B 2 RO IR A M E E R R 1
G LTI W K S8 A A A i 2 2
Mt BRI (Keogh & Pearson, 2014) ; .[»
{6 ' Bl 52 22 ] TR IRE IR - KSRy
TR B A E E R AR (Albers,
Kok, Toni, Dijkerman, & de Lange, 2013 ;

O'Craven & Kanwisher, 2000) ; if52E H 2
HH i O R BT AR 22 ] T AR R TR AT R
#& 2% 80 (depictive representation) - 5 3 fH
AR ERE R > BIANE 323 B RAE TR
Zef LARRC iR R — LB E IR - 35 B B
TH H AR D ESEE - AL EEEIER 2R
IRt €2 R 2 (Borst, Ganis, Thompson, &
Kosslyn, 2012) « i » A LERF5EE0 R 0
G B B 22 [ TARRC IR A R BE RS
(Zeman etal., 2010) - FLFRAHFFERI H AR
T T IR TG R 22 L O SE S - MR
e B B A8 22 ) AR RC IR 22 IA] - AR -
AWe 3 EGE A OB B B E (Emmorey
etal., 1993 ; Kosslyn et al., 1988) - [K|Jt » A
FEHRIRE L B 72 R T SR SRR - 3 H.
RO BAERT R R By i Bl 52 22 T T AR EC R

MDA E (R
BENB S L GBS o R
BB B B R AR A E AT -

(ILOEING S (e e T =27
Y BE i BORERE FERFR R (Borst &
Kosslyn, 2008 ; Denis & Kosslyn, 1999 ) ;
e OB leE EET - LGl AR K
Fit 5 B4 10 I FE I ] 1 & B = (Shepard &
Metzler, 1971) 5 75 A& 8 15 Bh iff 72 T B
AN o AR R AR B OGO R A — SR S
BB HEEE - WA HEE SRS (Ganis,
Thompson, & Kosslyn, 2004 ) -+ =z 5.0 5 B
FERREIEAR L © RRAL - O BRER AN SRR AR
MR A% - AHE— S8
AR BB AR W DR A RN PE SR
B ESE A OERE R o ] DB LGk
YR EURAE A A F R B EREH P27t
( Tartaglia, Bamert, Mast, & Herzog, 2009 ) -
HURHAE DR ESEIFROR - 2 r g EE
BT RRAYH R (el BESMLV G BN T
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A - I —Sepff TR B fR MG B N 5
Z[EHZE R » 41 Laeng B Sulutvedt (2013)
ZERZEAE RS T B ARz ) BT R
MR PE I ) BERINE - fR LA 2R S ERY
D BB E RS RERER HEME
1B 5254 AR e L th 8 H B R A B
DUE LG A » AR RIS IE LAY SR L
FEERTREAYE - (KII  FE A LB
AEEEEE BT RGEE - 2R R
HEE ~ BOEHIEEEFE -

AR HEF SRR OB ERRIE
H - 7 2 & %8 15 » Uttal B2 Cohen (2012)
ER g FE AR TR 22 B (spatial
thinking) §EJJ (‘BL& LHBEEST) BRIEH
B (HEREE B TR ) M
BRFR - 22 R HRE I RS THE H &R 2
EERDL - B ARREER R -
AAE RNk 22 [ R R — B IS - thRES
Rrfl 2 BRI R R - Shen (2010) $RESEH
TREE Ry B E - HIRIRHS T HEEM
EXCFOBRIRRAS o & L B — CIRE AR
Bk il tlE— S P R
FFGHEFRRCEER KRB AMMAEE
f CREIRE » AR L B SR 1B 16 5 S B B foge
HYERIE B AEF B #% (Nippold & Duthie,
2003) ; Joffe & A (2007) ki H 35S &
BEIELE - AR ~ MO RF RN AR 0
19 0 G R BLIE 2L L B A S Y R

(literal question) Hfi#HHER BEHIEES -

OB, > Pearson % A (2015) R THET
DMERYEEAGEE ~ SRS - AR HES)
BRGNP RE - BIAERERTAT LA
7558 | R M E TR R TR0 (imagery
rescripting) (Holmes, Arntz, & Smucker,
2007) - AL B EE AR TF [\ o0 8 (Hirsch,
Clark, Mathews, & Williams, 2003 )y 5. 350

GRREHIT Rt il - B OB L HIIEHETT
% RESCCE I A M EE F it & A Bk
(Hirsch et al., 2003 ) - ZFHELA|G 2T IR EE
(Holmes et al., 2007) ~ & & iE (Williams,
Blackwell, Mackenzie, Holmes, & Andrews,
2013) HyTE#ADEEEIR - flIS < @ Bl
B EEEIER T AR - NMEREEHE
B2E LA ERe LSRR
Fidhas -

= FREEAERNOREE

BRI K BATFRE B TR B OB SE - &)
Conlin Ef Paivio (1975) F&fiA % & s A
0 WA RN EAREE R G
Ml o AE LR R IR T AR B R IR AR A
E— R BRI A 2 20 AR
FHARBUEIL » HEam R E R
s L BRE

o R G REAE T F5EE
BHL T RIETREE A E RO O G IEERE

( Emmorey, Klima, & Hickok, 1998 ; Emmorey
etal,, 1993) - 1 58 B Y L 52 i A 42 35
T E R K Ry B P 2R T 38 A% B A L

(Chamberlain & Mayberry, 1994 ) » BLF-ZEMH
TG R ARG HE TR E ST
JIHE % B 5 4R (Talbot & Haude, 1993) -
T EEAS B Pt A B O e g 2
TEER R TR RN AR - A REE
BNCE TR AT AR - TEEITAHR
A LA (mental transformation) - {#if5F
an B AR SR AR (M8HE )] (Emmorey
etal, 1993) - {HZiE BRI HBE SN IE B &)
L BIBE R FA T8 6 I 5 (e i e i
H R HHEREAIEHE (Emmorey et al.,
2019) -

Emmorey ¢ AL (11993)) 3 [ Kosslyn 5
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A (1988) Py Lot AR Bl Lo G AE R B i Lo
(Kosslyn et al., 1988) » 5 2R 0
FREHLBGEN » BHEARTHEERAR
REY GRS MERESTEE
KRy BT 3E SE 5B G RSk R B
(Emmorey & Kosslyn, 1996) - %A/ [ E5E
TERYERET » Emmorey ¢ A (1993) 1RG22
AR - 23 500 2R3N ERHMECR
DEBIRTHR » BB RE - D
4 X 5 itk Rl i BEARCKE R
D o PETRERRARS AL — B - R
5 (interstimulus interval, ISI) 500 Z % >
4 X 5 Jikg b B — 1 HARE X E#E
TEAB EEE X RN E - S eEs
TEMIA OB E R » BFFERIBORMK IR SR
FERIRERERS - Wy R RO (LS C -
U,~F~H) B0 (P~J-0-8-G) »
[FIRF - IR KRB RESE B A A Y 1%
ESEIE X B OB E R - WL Fy
HEEIfE (early-imaged segment ) Eififi5E
ZIR7E (late-imaged segment) o fffZ2rf bl
TRBET R  JEHIRTREE - DU 10 i
AR R TREE R EE/ ME I TR T
#E#% (hearing-of-deaf, HD ) - fiff5eiS A0
KU RS TREE nRE P R, -
FREG T JETRE B e B L A AR
WIS RS » N5 TREH LB JE T3
RES B PRI AR A O » BRI TR T
SO BEARIESS - fEOBHER RS
RIS IST Ky 500 B 2500 25 » mafd
PN F E B BT - 2R EF S
EEIE R & B e AR (2 e e L5
fiE - fEOLBHEREET - K TR
AR BRAT 4 X 5 iRy = AR
BRI RATE Y - 2 E T E i E
AT - A BHIAIE B SR 2

AEFF R T O B T BRI ] - IST R
(2500 ZH) Hrth @ RRER R FERH - 1
IST SRR T A2 5 AR LB 3 Ty
B BRI MR A B R R AR A A
& LS H RS R A ER - Al R
HATFREE MR JETRE B MR B 22 5 B
BT RBE R RBEE R JETRE BB R E L -
e T RE R B N OB HERSE R
AKX - HREENE - IR BIERT
EEA O BHER R R SRR - F

AR RE R R T EEE M FA e IR =1
RIS RE 2 BT I - REBR DI AT
TEATEL - ANt FEREIRATAZE S fE HIBE -
fi s KT EE S AR S PRI BN - &7
SREHLEAROtAMER OB ? BRI S - B
TR IR AN R B - %
AR G R R T H R O ESE SRR > 5
FPiE R I SE R BB R R O B R
7RI -

(KBt > 4E Emmorey 55 A (1993) HHF
FJEERE S - AWIREACE R G BN B AT
s TR A B Y OB A B HE R Y AT RESE
BEEARAGR o BB EE A IR > ARBIFFEAR
18 Podgorny Eil Shepard (1978 ) LI Kosslyn
FEA (1988) HYBFZERCR » AMHERE L
REFREOERE - IR S F RS A5
& KRGS 300 £ 750 ZF - FEaPig
£ Fl B Emmorey 5 A (1993) W08 7 4 1
AR BB R H DA R SO AOR FR R A
R AE4 X S TiEIE R DIRHAHET 2
B IMER LB - ARS8
5% - AR PR SER R BE (1ST) 32 By
500 ZFLUT - L BAMERF{ES3ERY 18T Ky 500
ZMLLE CGREIFFEE ] 500 Z# ~ 2500
ZFpE 3000 ZF#)  (Emmorey et al., 1993 ;
Kosslyn et al;; 199075 Piceardi; Nori, Palermo,
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Guariglia, & Giusberti, 2015) - [7] K 1 $#
Emmorey 5 A (1993 ) By OMREEEEERGR
— i B AR TERE SR )5 9096 LA B Ry > BUR
U B AR AE SR IST Ry 500 ZEFDIRFEE 5
& - AWtFEE R e F R - Bl
AR E = e R n O ESE R
It - TR R BB E Fy 500 255 - 4
FEAAESERY TSI fERE Fy 200 ZF5 ~ 400 ZF5 -
DMEAERFVESERY ISTE By 800 Z 55 ~ 2000 2
T o 53 BB O R A B B R R R
TTIEET AT - [FIRE > FEEBRE BT f2Rhy
SREH 400 ZR% - A[RIY IST (200 ~ 400 ~
800 B 2000 Z# ) GEEHEEH - BN ZiAHE
TEERERRETT ARG HREN
R T 2 S SR > B AR L
B s iR ] B L S S et 2 B L
TERERE - HEh TR kR EH
EHE > BA R OB BEEEMNE - B
A3 Ry BLAE 5% B TR T ] B B S
B BRI AR R I 2 B WTST
s MR R TR YIREE - R
OB IEAE AR ERE - HIFR R R RIR R
R MBI R RO SE R - RIFRE R RS
o3¢ e P T SR e e 1) 52 JRE R[] 5 A SEHA
B RO S A 7 R N ARV R IR o B s
R VB A AR B e BB
TR R A AT DA R R B A 5 (R
TRANE R RIREE ) > DURUE U B
EPGETEREE - FRATEBRHE R E T O
AR TEREI - TR E 2 SRt A
INEAMETFAE
AR SRR TR AR 7 B i A 2
Gl M ETF A IERRGR - FEEE =
AR (RIEFEEE - EEFEE - BEIE
RE ) o BRFEISI (0 4 TSI (200
400) ~ DVEHERS IST (8000~12000°55F) v

Pl HEEE MBI LB B (R EAL
B WESIRE) - W TER TR =
PREFHEST — IR G R BT - RIS
B E RS T IR e sl H
SR - AR = 8RR RS RHRE
TERsHtERm © R = IRRFER 2 RIIE A 0
FHPRDC T > R TFaBR R s T6E
HERHIURERIL - (HEREH IETFREE A
[ > Rl e AR I T RE B R L O BsEE R
BIFREICBR AR - MBIy - SRR RIREE
ERAURREEEH FaEE - IR JETREE A
AFE > RS FEE - IR IR FEANER
RURGH R FMEL - St O o (E 2R LT
TR R R -

— ZHE

EhREGE 24 fIRIRTFRES (k14 £0
VR 3583 5% ) - RIRTFRELIEHE
KED 100 73 BPLE - EREZHWEAT
il - A DAERE TR Ry H R A R S
19 fEBEH FREE (LIS 6 SFIFERR
35.16 5% ) > HABFRE Ry SRR
FIE 28 T35 24 (TRFRE Ry rh S0V s
HIETFRES (O 1467 PRy 35.29
B o RBETFREEHRECHTXREN ~ &
EFERESIMERE IR AT 1-5 FRH
F) o S5 RTRy 3.79 B 3.38 » HBFHEE
BEEETREFIR 1692 5 28T
REFEIREER) 29.75 /DK - JEH FEEE A 14
it B LR =S TREME AR
EREEETIHEVIR 1593 fEHEE
TR IREE 9 4T uNRs - E CHY I SCRE
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T EFE GEEARTA] 1-5 JEFEGF]) - F
Bk 3.95 « TEHCRESIHFEH - BEETF
PEE BT E AR AR 1 (41) =65,
p > .05, Cohen's d = .20 ] » fEAFET3E R FIE
Breh o LHAFREE A BN AR [
(28) =3.05, p < .01, Cohen's d = .89 | - fiH%:
B R IR B ERIEY - HIEFEN
s PEERE S RESTBERE TS M AR
A PSR - (E2BAEE ZHT > ABE
NG RS A H R - [FE i 4
i B B A s 3 R B R -

=~ R H

FEERS > DBEA ORI 4 X SHYT;
1o AE R DR ~ LB E T 5 -
Hhgh o LB EAMR ST 2E9
WARERARBERFTIR LAY 4 X 5 BYTTHE At B8
Wi ER L (GE2RE—) - K r#RLHB
eANGERIEA (81 & SR EMPUNT k- ks aE ]
RS 73z B B AE R R > A
FEZEH 4 X ST BT Dl S8y
(Z=-W~Ff~AN~t AT Bl
LBIER © FELBHIE 2HR > HARERTR
4 X5 A& iy —fERL (EIRS © AHEPTRH
Bl - eI BN R B

AT AL IR AL B 0 T B R S B B LR
N A

= BRiEF

AREEEGE 2R TR (RT3
-~ PEEFRET - EEIEFEE) 0 B 1S
(200 ~ 400 ~ 800 ~ 2000 Z ) DLk H {2 1H
MR E (FERRE - SR
B) o B ZHEGFELAE
FIHAHB 2 £ 9154 X 5 ST RIIAL
B USRI A EENE - 758
BB KHIIERP R 7 200 ZFOEEHRES T+
BT 0 B IR 400 ZR O R T R
(ZEF 4 X 5 t&E B — P Cs)
1% 0 BRI RIE R TSR
BB ST DU Bszad s v] LUK IS A
FRALRY SRR S B > B AR A RT R AR
T R 200 ~ 400 ~ 800 By, 2000 Z FH
IR FEIEIRE - A8 Ry B — e BB H
BE - 2B WA DZ AR H R &
BHREEETLEAES - AR HEE
85 1ST & DAREHE /7 =0 B - A AH R HY B
teR HErh B B LG B e
KRB B B RIBERAERE » HEE N
BIE R B B S A B - BRtE A

BE— EBRHMAMREF2E 1?4 X 55K PHEENGE
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- HERRITE A 24 ENRREE - A AE
AREBEFAEAEXER #3256
HEHX - Bl a2 ikE— -

Fﬁh’i%@

MAEHER

— viEES (1S15200 ~400 7))

AR 52 22 ] Emmorey S5 A (1993) HY
IFFEAE R - B AT IR Bl [ ERREf] >
TR (KRIEFRES - TR FiEE - Y
JEFEEH ) ~ISI (200 ~ 400 ZF) ) BAZEH

(8~ MEEd) 23 X 2 X 2 =Kk
B RETHT o IERERAVRE R =K 758
HAER [FQ2,46) = 25, p> .05, 12 G =.001 ] ~
FivE R AR [F < 1.5 ] #FREREE
N E IR F B SRR [F(2, 64) = 3.99,
p<.051>G=.06] PEEFELEFEER
EHIETFREE SRR | RisEEimE
[F(1, 64)=4.79, p<.05,2G =01 ] » &4
ARSI IR - fER BRI > HEbRIghL
SR AR B N R E AR A MR B B 1%

O RES

FETTREMET T - —RFRG RS
el R =R 72 O.0F R 8 (2,
46)=2.73,p=.07,2G=.003]» “KF%H
TEFIFR - RRFEL ISR ~ B ISI[F < 1
1 FRAGERRS - {8 1ST B R S 5 A2 [F(1,
64) = 6.50, p < .05, 2 G = .09 ] » BAHl 25K
SR B L S Y 72 2 2 B2 AT ST Ry 200
ZOIF B - {BAE 18I fy 400 ZRRFRIARA
FEH %%ﬁ%ﬁ%ﬁﬁzf‘ﬁi&%%%% [F(2, 64)
=6.73,p<.01,12G=  PEE TFEEA L
KIAFEEE %%ﬁé?? %*ﬁ SRS IUNIDI
JEE I R 5 IST [F(1, 64) =9.74, p < 01, )2 G =
01 ] ~ LR F AR R [F(1, 64)
=479,p<.05,2G=.01]"

AHFFERE 53 ST =/ 23 B A
FIERT A TSR B e S FEIRR (] > % H T 2
(IS1200 ~ 400 Z#)) X 2 (FEEH] ~ W] )
L RFREZA B NIRRT THHE
BT R TSR — -
FEIEMER - RHRTERERY IST 2R ~ 2
MR R DU R FR A ARERE 25 I
HFEE - EEIETREEN BRI AR E
B - fEIER R - PERRF A2 A E KR
B/ IR IR R HE 22RO R (1% - TR

2002ZF) 400 F)

Wt
0~200052F)

| Sl 398515 IS |
L & I TARGAE
200 ~ 400 ;Eééiﬁf:ﬁ\fSZLP

800 ~ 2000 =Fb

B— ) DEEEERD » BB R IZFHEIIRER
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METAT - KEFREHWISIEZHR - & HERNFRAERERE > BURHIEH IETRE

MREE RIS AEEE AR R TR AEE AR SIRRET » #fEE A ORI ERE
F[F(1,23)=984,p<.01,m2G=30] Bl o Kt FEESEEEE NN -
F AR AR T A 22 BLEAE 1ST Ky 200 S @ AR R R T35 B

ERRHKETAE [F(1, 46) = 11.79, p <.001] » PEH FREE 1 P E BT AR IST fy
{HAE ISI By 400 ZFOHF PR ERIANHEA [(F1, 200 Z2Frh3E B & 400 2RI FEH1 £
46) = .15, p > .05] » BURHIHIFTRSER G RUEEAMEEAE - #3574 i
BRI - PR TREEM IS REFUR R E  HTHEEHCRERTRLG  HE - JE5E
B o HRMGER] [F(1, 18) = 2245, p < 001,  FEFEHFEENIERT 400 ZRRHKETF
2G=.561 “IRFRH[F1,18)=5.01,p<  1F ° s EAH M T AE R M Hi 2 B T 35 2 B
05,m> G =22 ]38 HMTEAREUR IEETEENEES LG T REAH I
P FiEE RS2 REAE ISR 200 BRI - [KILTE 400 ZRORETARTER » KL -
ZMIF [F(1, 36) = 4.44, p < 05] - {HAEISU Ry PeAMHEa OB AR ERBL 2 R T3R5
400 ZRPIFRIGERIANHL [F(1, 36) = .15, p  HH > FREREERE(E M L BE S E R A TGH
> .05]  HURBIEH FESRORTROEE AR

MRS - BERIJETRRARY ISI EZRCR [, — . =2
23)=6.65,p<.05M2G=.22] FHESFQ, DEHER (18173800 ~2000 7))
23)=13.38,p < .01, 2 G= 37 | EEiiE R DIF#ET3 (RBEFESLE - BEF

x— ZHZIHEROBKES (200400 Z#) 15IET  EREEUEZIEER - NE
RERFHE (1R%E) BURZRFE2ZHER ANOVA HEtEEER

Iz AR ANOVA
ISI 200 400 ISI 5 I S HA
E5 ] A HAEH g
200 400

HE OB M B M F p w6 F op w6 F op owc 70T
=R =2
. 94 93 92 92
KHEFEE TEHER
*06) (06) (06) (0) 1742007 19 .66 .01 03 86001
JZHE 1039 1129 1049 1039 \
BERE (239) (251) (296) (216)
. 97 93 94 94
PEHTRE IEhESR
*05) (11) (10) () 2562 01 158 23 .08 .90 36 .05
SR S08 898 816 852 1.08 31 .06 22.45 .001 .56 5.01 .04 22 .04 .70
RS (161) (161) (194) (187) - = 0 == TR 2R 20 A o

. . 92 88 .89 .88
BRI R
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ABSTRACT

Purpose: In sign language, visual-spatial spaces are used to represent grammar rules to
achieve language communication. This study examined whether the signers who had learned
Taiwanese Sign Language (TSL) had different internal mental imagery processing than
those who had no experience in sign languages. Methods: In this study, Chinese numerals
were employed as probes in the experiment on internal mental images. The participants
were required to form mental images corresponding to Arabic numbers in a 4 x 5 grid.
After a period of delay (interstimulus interval [ISI]), a target X appeared in one of the
grids. The participants had to determine whether the position of the target item appeared in
the previously generated mental image path by pressing buttons. The first within-subject
variable was ISI. One group of ISI was formed for image generation (200 and 400 ms) and
the other group was formed for image maintenance (800 and 2000 ms). The second within-
subject variable was the positioning of the target X in the mental image (early-imaged
and late-imaged segments). The division of mental images into early-imaged and late-
imaged segments was conducted according to the order of strokes in each mental image.
Furthermore, on the basis of the assumption of the sequential process in image generation,
the difference between early-imaged and late-imaged segments was considered an indicator
of the integrity of the mental image. If the participants completed their mental images, the
difference between early-imaged and late-imaged segments disappeared. The experiment
recruited 24 deaf signers, 19 hearing signers, and 24 hearing nonsigners to clarify the impact

of hearing loss and-sign language rabilities. Results/Findings:. The results highlighted that



during the image generation with ISI 200 ms, all participants demonstrated superior
performance in the early-imaged segment condition. During the image generation with
IST 400 ms, the nonsigners still showed the effects of early-imaged and late-imaged
segments. However, no differences were observed among signers in the early-imaged
and late-imaged segments. This findings indicated that the signers had already produced
a complete mental image by that time. When the mental image was maintained for 800
ms in the image maintenance task, the signers had a higher accuracy than the hearing
nonsigners. However, the signers and nonsigners performed similarly when ISI 2000
ms was employed. The deaf signers and the hearing signers demonstrated similar
performance patterns in both image tasks, highlighting the critical role played by
experience in TSL. Conclusions/Implications: Our findings revealed that experience
in sign language proved advantageous for signers in terms of mental image generation
and short-term mental image maintenance. The interaction of sign languages and spatial

cognition could offer a more comprehensive view of how language shapes the mind.

Keywords: Chinese characters, hearing impaired/deaf, image generation, image

maintenance, signed languages
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