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=A
=

ABEHLBEREBRT A& E
(proposition ) FyFFME > AL E T 05 (mental
imagery) ®J & {E (Kosslyn, Thompson, &
Ganis, 2006 ; Pearson & Kosslyn, 2015) -
O EAE - A AT AR B8 08 1 Y A
B A B o AR B BE R G A 70 BCE W By iR

RN REERIE IR - EAH - 2
Bl SE fF (Kosslyn, 1994 ; Kosslyn, Cave,

Provost, & von Gierke, 1988 ; Kosslyn, Ganis,
& Thompson, 2001 ; Kosslyn et al., 2006 ;
Pearson & Kosslyn, 2015) - fF 2 &
8~ HEBEAE - BB - 07
SR A A] Bk B B SR B RE T (Pearson
& Kosslyn, 2015) - f5 L6 fff 72 2531 - 22 [
DBIIAFRAERBERIE ~ Bl TH Y
B W) F 2R E T ERAE A 2Tt
( Kozhevnikov, Motes, & Hegarty, 2007 ; Uttal
& Cohen, 2012 ; Wai & Benbow, 2009) - HJ[I
B AEE S EMERE R LBk L
MAREST F2 T S ERI e 527 (Shen, 2010) -
J 7 REST (Ormrod, 1985) ~ jlc & H g
(Nippold & Duthie, 2003) ~ DL ki ZEREFE
i (Joffe, Cain, & Mari , 2007 ) -
OEEIERR 7 & 2 EI R E KRN
W~ 4 @& (De Beni, Pazzaglia, & Gardini,
2007 ; Palermo, Piccardi, Nori, Giusberti, &
Guariglia, 2016 ) A RFEMIEESISL - hEZ
& KR plFIHRIMT A Fre 71 (Rademaker &
Pearson, 2012 ; Uttal & Cohen, 2012) » Hrr »
TE# KB rh o B SO i B G R
M (Lai & Leung, 2012 ; Sugishita & Omura,
2001) - LUK fsf FH S B T3ERE S Homi 52 22
J& = (Emmorey, Kosslyn, & Bellugi, 1993 ;
Flaherty, 2003) + 4} BB & AE 117 (%

IEA YRR FR « AWFSEAER S =8 T 38 66 )
T R EE REEREE TS
KRR HZETEENT - FRE
ANEF G E A BLOBHERTRETT - Aitd - B8
AT 2 B8 T IR HEZ DA S IIEE 3N R
Fo BRI A » (RItE > AT TR $5
RS A BHBRR BRI RE - TR FOREE
TIEEW AL DL TFiEE ) o HREE
FEEREAIBEARIAL - T " IEFEEE L I
AL TEE -

1EE S #E B B 22 S RE ST IR 9T
> Flaherty (2003) % [m] 50 S B2
OSBRI HROCBE BRI H U I
TERWIBE S ik - G PSSy
I BRI R Ay 22 R BT AR RE S A 4k
SE{E (Stevenson et al., 1985) » HARLHETF
i e LB R T W S E A
HIFHYFCIE B (Flaherty, 2000) - &R
BRI T 4IPS B 22
FYIE B % - Emmorey S5 A (1993) #ETE
B AR A 22 IRE TR P
TRIETFEEE ~ BN TaEE A RIEH I T5E
F o BBITFRERER N — Ll S 22 R ARE
JIEFBh 5 [Al > Bellugi ¢ A (1990) %%
B RCR IR T RE R £ L R IR TR T
PRtk o B2 M EBENE A B
BRI REL » HEGm A X EE R R 22 B2 2K
EATFEERER - ANl - it Bfbseday
MR RHKE - ZBPSOCF BB
NG - R EATIEEE 2RI
% 0 TR R R R I
B ? MM EEEIFRIRE S R A2 B — R %
Killheg » B AR AEIERRE] - BIBE
P2 B HAR LRI > bR S a EIT
KBL? AR - AT 22 E R/ T
s FERERE DT LEERE 5 A
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B > 35 2 ST RSB R R
HEAFAE > QB RESAfE A SR
FihE > HOBEERER & L X REpi
SCEHARAF » AW FEE G = AR AE
SR A S E (RIRFREE ~ I8 F
iad EERIETEEE) AE s IR
RIS I T Sl Ry — PRI SERAR
Bt g iRaS S TR RSB Bl L BE TR £
R BN TE A = F B B 2 AIREAIRE ST
IR ELENRA TR - BEREAE T ELLRAfRTR - B0
FARAE S e R R e m R T 1A - 35
FREASEREL L BEE M FAAEZ AR - SRR
B RER B S 22 I RE T ) L I R IR LBl
Bl - UL - RN EEE TR
BE R HRERR T L BEEIERE ST - w2 A
HIET IR - 3R A RN RIS AT
DV TR S A - FIBREH S
ZEfHIRE ST - MR MR EE - TIERmE
DERHERE -

— ~ DRAVEMEHHISRER

B BAH e R — 0B EHA
G ERE - RO BRE S AR
HYRCEFIEE - (EAWIFERT a0 - IR
SEAETRAEZE MM - EE IR TR
HR S22 P LGSR IR DL 5 BRIz A 0
GBS 22 TARRCHE - #E i ATIA{E R
FrrE e SN S R E ] A B
JA S Ik T ] <l P 56 FH A B B (R SRS
KT B HE LR« ST —Sepfi e Bl - 0
GeEli 22 RO R A E S r R
G EEHE I B A S A Bt A i 5 2
it fE 2 (Keogh & Pearson, 2014) ; [»
AR B B 2 R TR R R (IR - KAy
TR A E M E SR E R (Albers,
Kok, Toni, Dijkerman, & de Lange, 2013 ;

O'Craven & Kanwisher, 2000) ; fff9e& FE L
FH i B O B 58 22 ] TR A2 (A
& 2% 1% (depictive representation) - 45 3 fH
AREERE R > BIANE 32 33 M SRAE i A
22l LR R — SR E I 5 B
TH H AR IR L ESEE - R EEE R 2R
B th &2 %8 (Borst, Ganis, Thompson, &
Kosslyn, 2012) - ‘R » thA5 SeRgest Byls
G B A 22 [ TARRC IR & A R BE RS
(Zemanetal.,, 2010) ° FHAAHFEH HLE
AT IR T EEE U 22 L O ESE S - kL
i B A8 22 ) T AR RC IR 2R - AR -
ARWE 3 BGE A O G B B L E (Emmorey
etal., 1993 ; Kosslynetal., 1988) - [K|[t » A
FErRE LM SE Ry 2 BRI SORR RN - 36 H
TR L EHE RS FERZ L Ry 2 B 58 22 ] ARG R

ML E (RS -
RN LGB T T o R
B GAEIE B E E A SE R A E AR -

Blanfe B TEET - & E i R 8 )
A e B IR o S FEIRF R (B R (Borst &
Kosslyn, 2008 ; Denis & Kosslyn, 1999) ;
TR LG e ESET - OBl AR B
Fit % 22 09 [ I ) th & B = (Shepard &
Metzler, 1971) ; 75 KM 15 By A 72 th 8
At o AR R AR B OGO R A — R S
BB AEHE SRS (Ganis,
Thompson, & Kosslyn, 2004) » 37§50 5 Bl
NSRRGSR L - jEAD - O BB AN SRR A
eI AME— g
R BB R AR R W] DR A RN S R
Bl EEFLMERE RS - ] DI BLLGh
Y ER B RURAE AR AF S R B EREH e It
(Tartaglia, Bamert, Mast, & Herzog, 2009) -
HURHAE DR EEIFROR - 2 DU EE
BEPRAHIBE RS - BER LGB H T
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ZAEME - ST —Sepft e fR G BN
725 41 Laeng i Sulutvedt (2013)
ZORZEAE RS Tl AR 2 ) B TR
M LAY R ) GBI » 5L HH A A B HERY
D BB E BRSO ML
B 32 3R R T £ L th oy H B3 FE R A
DUE LG A - A RS R £ LB SR L
FEEERPTREYE  [(RIL - WFEE IO
HEE @S i NRGEE 2 — R A
HIE ~ BEIHIEIESEIFE K -

R HEF SRR OB ERRTE
H - 1 2 & %8 18 » Uttal B2 Cohen (2012)
7 a b JE K T g 22 T B 5 (spatial
thinking) 8EJJ (E&LBEEST) BRIEH
B (HERE Bl TR ) LM
BRLR - 22 R RE RS THE H &R 2
EERDL - B AREEEN R
AR AN R 22 R 1% — B A - thRES
Rrfl # BRI kAR - Shen (2010) $RESE
TEEE Ry EEE - HRRHS T HEEMN
EXCFOERIRRAS - & L B — IRE AR R
Bk il —Shh R 7P R
FNFGHHEFRRCEERRE . AMAEE
f CREIRE » AR L B SR 18 16 50 B B i
(L R T A AE % B & (Nippold & Duthie,
2003) ; Joffe & A (2007) Fll#k G &G 5 b=
BEHYILE - AEPRfg A1 ~ MCRRF RN AR 0
B WRBBE LB Ty HE
(literal question) EHf#rhREH BHIIERTT -
FE B - Pearson % A (2015) BR 1 HE&T
DB EATELE ~ IS - AR ASHESE)
DA ARG PR - BlanvaEE AT AT DL
7556 R B E TR AR R0 (imagery
rescripting) (Holmes, Arntz, & Smucker,
2007) - B {b B EE AR IF ) o0 5 (Hirsch,
Clark, Mathews, & Williams, 2003) - 3.0

GHR TR T Rl - BB LG R FRIGH TS
% eSS I A M i & AL BN IR
(Hirsch et al., 2003) - 3% Bl 5 % fiF 5 1Hf
(Holmes et al., 2007) ~ & #%E (Williams,
Blackwell, Mackenzie, Holmes, & Andrews,
2013) WYIEREE EELEAR - fHI S & > Ei
HNOBEEIER T RELER] - NMEREEEH
BH AT - EREEN O HE BRI ERE
Bl -

= FREAENOREE

BRI K HATFRE B TR A OB SE - &)
Conlin Ed Paivio (1975) J&fA % & s A
% PRy AR AR RN AR R i S
Ml AE LRI R R T AR B R IR A A
E— R ERRR e A 2 2 R R
A AR - HEam R B A 1 Y
S ERES] -

i LG REEA T F5EE
B TR TEREA E RO B EERE

(Emmorey, Klima, & Hickok, 1998 ; Emmorey
etal, 1993) - i 3& £ #Y 0 15 g 48 Y 18 34
T 2R K Ry i 52 P 2R T 35 4% B A L 5

( Chamberlain & Mayberry, 1994 ) - B3
TR E RS HE TR E G LT
J1iE S Bi A fERY (Talbot & Haude, 1993) -
M FaERER < Ft L i OB ie g i 2
TEER R TRERIR E @R - R REEH
BWCE TR AR - TREEITHR
.08 (mental transformation) - 5T
AR P Ao AR C8RE ) (Emmorey
etal, 1993) - {HZiE BRI HBEHINIE H B
Ly - BIBE R FRA T30 6 I & (e i e i
Ho R A MHEREERIESE (Emmorey et al.,
2019) -

Emmorey £ A (1993) 3% FJ Kosslyn £
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A (1988) [y Lot AF Bl LG AE R B i B
(Kosslyn et al., 1988) » 5 2R 04
FREELBGEN » BHREARTFHEERAR
A MEEERES) » MERMESE T EE
KR KA T35 SE B G IR R B L
(Emmorey & Kosslyn, 1996) - ¥} [0 EE
TERUERET > Emmorey S5 A (1993) 0B
A MBS 2B 500 2R NS FRIMECR
DEIRTHR » XA EB R HRE - D
4 X 5T Ry i BEAR IR TR
D o FETRERR ARG AL S — B -
#5 (interstimulus interval, 1SI) 500 Z# % »
4 X 5 g i —E HARE X ZEE
TEAE HEE X R E - 25 ems
TEMIA OB EH - BFFERIBORMK IR DR SOR
H IR - W R0 (L-C -
U -~F-H) Bi8EHE M (P~J-0-S-G) >
[F]RF - HRIB S K S REE R AR R 1R
HAEIE X AR AL ERE - n] DA B
BHEEIfE (early-imaged segment) Edfifp5E
#I7E (late-imaged segment) o BFFEHLLER
TRIETFEEE - BER IR > DUk 10 fii
A AR BRTRE B 1/ M I T EB R BEH T
354 (hearing-of-deaf, HD ) - W5eiS 253
KHRTF R S TREHHIR B REAEMEL -
TFEEH P JE T 5 H e i B L g A I
MY SRR RS » AN > FREH LI JET3E
RES 5 PRt AR A OG » BURHTFREETE
RS - fR O BHERESET -
HI#55% I1SI Ky 500 B 2500 275 - I
PR F S Bt 1T - B H I
ERIE R & B e AT (R e e e T L5y
g - fEOBHER RS - & TR
[ERsE - BRAT 4 X 5 iRy = AR
BRI RATEY - RREFE il Ek
A - A BHRIEE RS - A5 - &

AEFRFRRE T O B T BRI ] - 1] R
(2500 ZF)) It & 2B R SORERR R - 1
IS (S FERRF 722 52 » AEAERERETE o B Ry
B BRI B R R A A A
& L H RS A ER - Al - R
W FERA MR I A ORI B2 - B
T REE AR BAEE R JETRE B B R AE L -
A ZEHE I T RE RSB B DR R FRY 2
BAK - HBTEAZ » ZRRARET
EEAOBAHERH P AR SRR - R
oy TRE R R IR T REE AW FdaicIE =
AR AT B IR - REBR R DI R
RS AN FERLERFIA e SR
fid s LI TFREE AL I ARNEIER - 276
SUREHLEA ROtHMER OB 2 BRILZ SN - Y
e R RIB R 2 A R B R - %
RERA R R B ER D ESEIERNS - 5
FFE R TER BB R A OB R
AERMFA -

K it - 7E Emmorey 25 A (1993) 1149 1
SEEHRET - AWPTACE R G EERaGT
RIS FRE AR OB A B R W RESY
BEEARAGR - BSOS AEA AR > ARHFZEAR
8 Podgorny Eil Shepard (1978) LXKz Kosslyn
FEA (1988) HYBFZERCR » AMAEREEHL
RETFREL G » RFOK S 7 R 52 S 4
£ > KRS S 300 £ 750 28 - HEarhi
£ F Bl Emmorey 5 A (1993) 0§ 4 HH
AR BB R » (H DDA R SO AR FR R A
HoAE4 X S EIE R - DIRHAEET 2
B IMERLEBAE - ARS8
W5 - A VEER R EE (I1S1) 30E Ry
500 ZFMLUT » LBt R F £ 1Y ISI kK, 500
ZMLLE GAZEIFSEE 6] 500 Z# ~ 2500
ZF5u 3000 ZF) (Emmorey et al., 1993 ;
Kosslyn et al., 1990 ; Piccardi, Nori, Palermo,
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Guariglia, & Giusberti, 2015) - [& K 1§
Emmorey £ A (1993) Hy.LMGLaE AR TESERS R
— AR TERER W 90 %6 LA FAY » BEUR
L AR A SERY 1S Ry 500 Z RO IR EEE R
1K - AIHIEERIEE R - B atRE NS
A i 7 3 — e R 2 A O EGE R R E]
It AR B BIEE By 500 28 » O
FELEVESERY ISI fiERE Ky 200 ZF5 ~ 400 ZF -
DGAERFESERY ISI E Ky 800 275 ~ 2000 Z
¥ o o3 R O A B B R A
1T AT - [FR > (EEERE T - FEniy
FEB 400 Z2F1% - A[FEAY ISI (200 ~ 400
800 =i 2000 =) EFEEEH - H =&
TEEREREETT ARG HREN
A B A e T S PR R SR - MR L E
Bas s mT 50 EL e st S HH S22 B 1 B
TERERE - HE-h R fT R B kR E
A BAEDREZOENBEEENE  H
A3 Ry BAE 5% B TR T 1 7 B B S
B BRI SR A2 5 - 5T
e« DGE AR FYIREE - HER
MBI ARV ERE - HIIFR R R BIRY R
BR B Ry R 5E R RIREEREH
4% e ) IE R SR e e ) S JERRR D 5 AHEHAY
B LR A 72 SR N R I KRR - R
R OB AR AR B SE I E— B
EUE A AT CARIR R B 1 s 44 (Bl
TRAVE AR ) DUR i LB B i 1
AHRGEERE - BB HE R = i O
BOAR ORI - TR E 2 R A R
INEAEAEAE -

B FE R TR RSB 2 7 B A2 22 RO
Bl E 2 MR E A IEARGR - FEEE =
felfse (RIRTFERE -~ J8F TREE - IBHIk
FREH)  #5F ISl (0B E 4 1SI (200 -
400) ~ LEHERE 1S1 (800 ~ 2000 ZF%) ) >

Pl HEEE MBI LB E (R
B WERIRE) - W TER T B =
FREEETT =R RSB REOTI - FRFE
B E RS FE T IR e sl
SR - A = 8RR VAR RE
TERyftERm © FR = IRRRAR 2 RIIE A SO
THHRDL T - R TR RN B ok
HERIUREREEL - (HEEEH IETREE AT
[l > e e AT REE R I O BuE E R
BLFRERERA R B HTREAREN
ERARREER FaEL - IERJETREE AR
AE - HER FREE R IETFREE AR
RUREE Ry MEL > Rl g OO E RS BT
TR R AR -

MRGE
A&

EhREGE 24 fIRIRTFREE (k14 £
VR R 35.83 5% ) - KR TFREEIEIE
KED 10073 HPLE - EREZHWEAT
fly o N DUERETEE R H O A E X AR S
19 i EEH FaEH (LM 15 fi1 > P ERR
3516 5% ) -~ HARE KT BEBIREN
FIE 2 a5 © 24 (TRERE Ry rh oSOy gE
HIETFRES (oM 14 67> P94k 35.29
W) o KIEFREEHNECHPXE - &2
EFREREIMERE (IRH A TN 1-5 FEH i
FI) o P50k 3.79 B 3.38 » HER¥REEE
BEEETHEFIR 1692 (H 28T
R FRIERER 29.75 /N - JEH FIEEA 14
i B AR LREE TFREMEEER
E2EEETHE IR 15.93 4 » (i ] &8
FEEVEIIEER 9.47 /N $H CRIRSTHE

=z
— %
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T EEE (FER AT 1-5 JEEFA]) -
953 5k 3.95 < fEHCRESIHEFH - BEHE T
ah BRI TS AR B A2 [t (41) =.65,
p > .05, Cohen's d = .20 | » fFEHETEEH I
B o RIEFREE A R R [t
(28) = 3.05, p < .01, Cohen'sd = .89 ] - fTEZ:
B Rl N IER BB IERIER - AIEFHN
T FHERE ) - REABERE S M ARG
A B EL LR o RS EUKE AT - AR
gl [ E AT e IR - R tis e
et B B A 2 3 E S O REAR B

= miBHH

EERT > DUBREH KR4 X 5895
& AF R DR ~ LM BT 5 -
e LB EAMR AT 2E9
KB BB AT 4 X 5 RYJTHE Antlifg
Wi ERE (FEBRE—) - K r#RLHB
fe I B e 7 AR B A AR LS O R R T
RS 1 S G A FRRE K KL
FEZEHI 4 X ST ET5 > Dl S8y
(Z-=-W~f~A~t ) fEk
DEBEER - LGB 2B - HEEIR
4 X5 St vy —fERL (L ERS © AHEPThzH
Bl eI Foi-F B, -

ORI R AL B 7 T ) S 7 B AR
MR A

= BRiERF

ANEERAG Al AE R (CRIETRR
F o WHTRERE  WERIETEL) o #5R 1S
(200 ~ 400 ~ 800 ~ 2000 =) DIK HAZIE
HEAE LB E (FEEINE - WS
B) o IEAERAT ZAEGHELRE
PIRLAFECT 2 £ 9 1E 4 X 5 St GIRAINL
B DU S ER AT A RS E - EH
BB AR R 7 200 ZRDEERE: T+
% > 5 B 400 ZRH LG R EH
(7219 4 X 5 Jig il B —EdSee)
L& BT RORIER > TIRAK
BRI R DRz ] DU AT
s DALY i S VA N e v p L CIEAVA [ SE
Tl 5 #5200 ~ 400 ~ 800 B 2000 = 4
IRFFEIFEIRE - 5% by 3R — (AL BB H
BRI S L DU B FI B H AR
HEEEHFLGAET - NERRHEFERTE
B 1SE g LIREHE U B - WA R RN Hi R
HeR © EHRE T HARIEA IR O G A B B
ARHBAE LG A E AR - BEET
BfE RSN B EIAE - R

E— BEBRHAMAEHTF2E9 B4 X 5HAEPEEILE
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- HESRTEE 24 ENHRERE -
BREFAEAEXEE -
X - BT RE 2 RE

Sl AE
34T 256

F»ﬁ%*ﬁ*:l

e
1
MHER

— v iEES (1S15200 ~400 7))

AW 5E 2 i Emmorey % A (1993) 1y
WFFERE R BB IE R SR B RS - 3
T (RIEFEES ~ EE TS - Y
JETFEEE ) ~IS1 (200 ~ 400 ZFP ) BL
(REEE - EE) 2 3 X 2 X 2 ZKFR
BT o IERERIRS R BB =R TR
HAEH [F(2,46) = .25, p>.05,12G =.001] >
FiTE R AC AR [F < 1.5 ] SRR
ZERE R E B HE [F(2, 64) = 3.99,
p<.0512G=.06]" JEH FiEEHBER
PR IEFRES R IERER . R EEEE
[F(1,64) =479, p<.05m2G=.01]" F&&
BRI ERER - T RER R - HERREFAL

SEIAE R BY N AR E 22 AR O (E 7% -

J(\,‘f(-{(‘ﬁﬁ/l.\_ —'_'Em

FEfTRERGT T - R TRES S 2
Wit R BB =R R AR L8 [F2,
46)=2.73,p=.07,12G=.003] » “KF%H.
TEFIAR » RRFEL LIRS ~ RRFEL ISI [F < 1
| #A R - (3 1S) B R SR A [F(L,
64) = 6.50, p < .05, 2 G = .09 ] » Fili FERL
REURFMER 2L X TR ISR 200
ZM R - {HAE 1S1 Fy 400 ZR I HIR A
e A R B ERE [F(2, 64)
=6.73, p<.01,0? G = .16 ] » J&H FRAEH L
KETFEL - EEIEFEE A EE RN
JiE 1 1 5 1S1 [F(L, 64) =9.74, p < .01, 2 G =
017~ FHrEEH] & ZRURE R [F(1, 64)
=479,p<.05,12G=.01]"

ARG o3 g B =2 R T B AR
AT A TE 1 R e TR T S FEIRE R » % B AT 2
(1S1200 ~ 400 ZF)) x 2 (FEEH - MEEH])
Z R AE N R LHE
HAE PRI AR  ERERER R -
TEIERESR » RBTFERHY 1SI F2CR ~ 7
MREEE DU — R TR A B AR EHE R
HFEE - EEIEFEEN =R AR E
B o {ERERERE > HRRREAL 23 K
B MR RIE R E 2R MR (E 1R - FRE TR AE

2005 400EF)

I 5]
02000%EF)
1 C S
200 - 4321 . = f'lﬁii'l (T,
A AE Mg p

B=

800 ~ 2000 ZZ§b

DEEEERP » E—EHRZEFHE 2R



FrEhE AT 22 O Gl F < TR © 93

Mt oA - REFEEEISI LERCR ~ B HoRFRAERERS - BURHTEH IETEE
MRS AR HEE AR > B RFRAEE  HEmE ISURET - B EES L BIER
% [F(1,23)=984,p<.01,n2G=.30] Bifli - Ktk > FHEESIRYZREG NN -

TR EUR T S R AEAE 11 200 M S WHREURH R TRE B

EMRHKEETFAE [F(L, 46) = 11.79, p < .001] - PEH FREEE P E BT - AR IS Fy
{HAE 1SI y 400 Z R0 R FATEA [FQ, 200 Z2Mh#E B & 400 2RI R EIHY =
46) = .15, p > .05] » MURHIILIFEARTERCLMG: BREEAEEE - HEm bR A TFRE H Bl
FEATEE - PEHFETNISI FEARARE EFHEETOREATRE LY - A B
A [HFMREESE] [F(1, 18) = 22.45,p < .001,  JETEEHZ FERINZERN 400 ZMEHKERE
2G=.56] ZKFRA[F(,18)=501,p<  FF o PLAGRAEE rTREE R e R0 5 Bl
05,12 G = .22 % BMYXENCRER  EEFEENEES LEEEREHEER R
P FREE PR BN 22 AR ISI Ry 200 PRoE - [RIBLAE 400 Z2FPIRFTASSERL @ KL -
ZIDIRE [F(1, 36) = 4.44, p < .05]  {HAE ISV Ry FRAFIHEGR OV BrE A S R B 722 BB TF-3E AR
400 ZRHIF RSN L [F(L, 36) = .15, p AR > TAESBEREfe i OB 4 3 R A TR
> .05] - BURHEEE FREAWORTEOGE AR -

A2 - PEEIEFEEN IS FEFER[FQL, — o =1
2= 665, p < 05,17 G = 22] AL — OB HERF (1S15 800 ~2000 7))
23)=13.38, p<.01,12 G = .37 | i » DIFH#ET3 (REFEESE - BEF

r— ZHZIHABROGES (200400 ZF) 15IET @ EMERIUECIEERE - RE
BRI FHE (1R%E) BUR-RFE2ZHER ANOVA HEtEEER

LREL AR ANOVA
ISI 200 400 ISI S e EElEA

FERR
S R OM K M F p e F p w6 F p nG 200 400

=0 =28

] 94 93 92 .92
SR R
= (06) (06) (.06) (.08) 1.74 .20 .07 .19 .66 .01 .03 .86 .001

JfE 1039 1129 1049 1039

W (239) (251) (296) (216) 3.69 .07 .14 3.36 .08 .13 9.84 .005 .03 .0001 .70

- 97 93 94 94
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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 abilities. 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
ISI 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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