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T NI AL TR F B AR A
IR T E AR DRSNS T IR A AR, 4R
T KR SRR R 1 A U AR AR 3R A
A SR AR B RE S D FE A, SRIGE T AT IR TR IR
()1 #2 (Pickering & Garrod, 2013). 1440 .0 FRIE &
TN, TS AN A S PR ST N T
#2(Gaskell, 2007; Harley, 2008), iff 553 43 7 R BULAS
[6] ) 5 PSS P A AR, e B HG B A [ iy 22
FLfif (Ben Shalon & Poeppel, 2008; Saur et al.,
2008). BN, WFFEE N AR B AR 5 S L R,
B AR — 1 ] T s 7 A b SO Y e AR R 58 AN [
(o AT T A U rh 28 L8 R i Y I — A 3 R -

s H 3: 2019-09-16

IWHAFE AL, —BONRIBE Sy, S HARAE T, IS PR, ISRk, IR AR

/K JE 78 (Lichtheim-Broca-Wernicke) B A fy, 1F
T AR I T RV S B S I A L], X
—Z51k A T KRIESE RIS (Shalom & Poeppel,
2008), X 3 WIS RY1E 5 BRAR A AR SRR 2 W] L)
FHE ST B Y o

JUE I, AR LA B P SN Ta # b i
KW FRIER LTS THES . B I HBR%EAN
A ERE R, PG S E 5N Tt B A A %5 U
Bk 2 . Pickering 1 Garrod (2013)42 H T 18 5 /=4
SRS NS, YOS I TR R A A
PR, R R ZH00HE 5 2# SO0 E
fiff 8y A Aok AR R A — T, (F R U S8 RS B B R
BRI S5 BN, e D RN AR
IR S NS 1 I /v 1= W I R L A

* b T AL SR AL A H S I H (16YYA006), 1 E A RR2EB2A 58 I 4100 5 (b Je s B IE A B L 55 9% % 300) (18XNLG28)Hi H %
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VIR AR A A A FEIX 3, RIS
ol BT HRAE Fr, $oln e 55 2 Zms T
T, AR A M U PR R A4 AR TR AN T
AR AR, H AR 55 (RBP4 )2 1)
A, WEIE B, THIE S R A R R 3
FNEE FHOCOE R 23 i 3 sy i 24 VAR, ax e
PR AR ) T R re A i B2 (Schriefers, Meyer,
& Levelt, 1990), Z&{l#h, 7£ 8] I Ay 44 (Strain,
Patterson, & Seidenberg, 1995). ] F5E i (Bock &
Miller 1991) ., a{C 5 (Ito, Tiede, & Ostry, 2009)5%
SEYAT SR, B S A R R R A . RS
e, T BRAR NG S A AR R e Y AR
RERS AR AL HE . — 7T, HiEAT - A is g, Mk
I R MR AR O RSN A (RIAMER B FR )
IR 1E (BRI ER B R WEEE) (Levelt, 1989); 45—
D TE, U TR B, S AIE R A Sk T B
B B IR L Ak Al U fE B (Pickering &
Garrod, 2007). H L, 157 PR RE 15000 0 ARTR
A RERESS P AR T B IS 5, B S 7 A me i e
5 AR TE B AR S S R T BB T A 5 o WAk,
AR F BLAR R ) FE AR BE ) Z R AE AR
EER- AT

TENAE B, CRVIRZHE D TXER
BOCIZ S BRI EEE, 105 I A& — B ik
FLES ., HETROIZE T, RELAOCHE T H L
P T R R A I G SO FIHL ] (Shafto & Tyler,
2014), F5E b, B R I F B R AT
ik, BFENE S EMAES AR SEFEAN
AR B2 T iR, SR, 4R AN m)—
N HIBE SR B iR . A WS R Bl 2 4¢
PN T YR, 1 A AT W5 ]2 58— R A
AE 1 AIIE 5 R S R AE 0 A IR X TR RE I &1k
RS, T EIRAFFE IR, AWFSE B Uk ) i 2 ¢
IR 5 T Y R R X 1 B RS S T A e T
TR TTHR . FRATTE SE LBl A AR N T = BE
fRE I FNIE 5 P A BE ) R B AFTE 2 5, IR IR R X
i 22 S B 5 el ) 2808 R S I R R S AR R
SRR, I [ H S B DT R
1.1 EERAZL

ANEWEE A RE I7E 60 % LUS TR B E 4
BRI R, FEER . 5HFEAML, &
EYN NNV IR IR e IR A &S
WRR . 5 R, BF50 & B4 AR = PR fE
FIRFEAEXT S84, W AR 2 AR NN &

(Shafto & Tyler, 2014), W58 & B, BT A GE 10
TR JE AR X FRME ) (asymmetric) . E4FE A AR
HUHE TR XT 5E 4-(Burke & College, 1997; Kemper,
1992a), HREF MO B TR =R, %
B Ay B T A RN (Tip-Of-the-Tongue effect,
TOT effect) (Burke, MacKay, Worthley, & Wade,
1991; James & Burke, 2000; Rastle & Burke, 1996;
Shafto, Burke, Stamatakis, Tam, & Tyler, 2007; White
& Abrams, 2002), H BUIXFh LG K AR TEAE 42
W H pRial Y SUE B BURAIE, (HRBE 78400 H
B, A BEBE B YT rY s, 2 A4 {5 in)
RSB TR S o BFIE XTI T O AN 7840
B, ARG i TR i LR G
B R Y Z 8] IR 45 085 i 3 B0 (Burke &  Shafto,
2004; Taylor & Burke, 2002), HAHZHLH 5 — 0
TR R 2 AN [F] Y (Huijbers et al., 2016), WA
WEEE XA T TR, A5 BRI K
HRIIS T BARIE B A2, BT TOT. 14,
W58 R BAETHR T MC KM T 2R ETHLZH TOT
(Jones & Langford, 1987). iX M ZEIHIE 43 il IS
“HERAN T 5 5 SRR <45 B ry 4 BEX H
A AN AR AL EAT T B3R, AT A H
W mES SHEFRAA X, RIABEF R
PE; JEE AR B AR th T — B R BE ) Y iR i
FEW, RIMIEF IR

KT HAENNIEFHMEE 2 S EER, X
— AR, AU LR, T AR — O
T RRAE R — A P ORFFA XS R E, A dE TR R AR Y
18 8 RN VL RAE () #9 # 45 (Thornton & Light, 2006;
Shafto & Tyler, 2014), HWAUEIER, B4EAM
TS PR RE AR T AR AN IR, X R
H—BINHBE I FRBERE A K, AE TAEICICH
WT 11 () F B % (DeDe & Flax, 2016), A[RTFMA&R
RS (fluid system)[d) 1z iR, LI FIEC AR
MR R G (crystal system)7E— A PR FRFE 2 HE
FEHF4E K JE (Ackerman, 2008; Lindenberger & Baltes,
1997; Park, et al., 2002; Salthouse, 1993; Schaie,
1994, 1996; Verhaeghen, 2003). #F78 &3, E4EAN
FTE SRR AR B 5 B RE 71 25k T 4E A
(Madden, 1988), LABERIRAMNELIEF I TRCR AR

B By — SRR R B, B4 AR SO LR
JHE T 3ER . Britt, Ferrara A1 Mirman (2016)7E [&] I
AR R, B A PR EA AT T AR A
BF, AR N B 44 SN I e K TAR RN, (EAE
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SR S T R REALHLR] . T R S AR R S R R A SR R AR A 543

Jr &R B AT AR 1 25 R R Hh B AR RN
Valente 1 Laganaro (2015) & 8, 7EK R fiw £ 4E 55+
ZAE NS NL U AR NTER G %% 183, a3
AR, (HAETRNE B R FRME 55, B8 AR TR
RS THAEN. ERP 45R BoR, TEMAML 5
NS TN E SO TRy B iR BA
225, Ay, 1R a4 45 55 h 84 ANTE S i
TR Bt 554 AN BA 257 . XRVIZE NI X
RGN SRS AT B B T 5 AR R[]
R,
1.2 ESgNZUHERESER

AR NN T RE 0 BT AN [ AR R Y
1B, TR Ao IR ARV T LA RN AR P R AR rh Y AR
B R], FEOX — IR AR T 5
SRS R ST A R
121 ESEHRMEEER

KEMFINT, BENEFTRINZEREH
T OB ) G 5 AR 1) =R fr S 2y . wF
FEANT IR T SRS —— I TR AR . TAE
TCAZ SR R ] Bl B B, 43 BIA S AR 5y i T
HEE . TARICAZ A GE Sy T KR F S
FHL,

0 T34 5 388 (Salthouse, 1996)3A K, NI &=
IB Y R R AR A T DA N T A S B A L Ok
18 B R AR U TE A AR R I, RS Y
MR A W B MR, a0, 4R N34
5 SR R B B 3 18 T AR A (Kliegl,
Grabner, Rolfs, & Engbert, 2004; Rayner, Reichle,
Stroud, Williams, & Pollatsek, 2006; Stine-Morrow,
Ryan, & Sandra Leonard, 2000); #iy4% K F i, B4R
N B 44 AR 25 1K T 4F A (Poon & Fozard,
1978; Morrison, Hirsh, Chappell, & Ellis, 2002), &
NI TR TSR 1T & m L s, &
PRIIE K

TARICHZ 2R 1 TARAF B AT A7t A 4R A
(NS 2 55 (Baddeley, 1992), KEMFFEERM, T4
WICEERFE P EE 2 XHZNEM g,
Adams & Gathercole, 2000; Baddeley, 2003; Daneman
& Merikle, 1996; Ellis, 1996; Gathercole & Baddeley,
2014; Just & Carpenter, 2013; Martin, Shelton, &
Yaffee, 1994; Montgomery, 1995; Nation, Adams,
Bowyer-Crane, & Snowling, 1999), [ 4F#% py 1<,
MERE TAEICIZ 68 1A T FERY#a# (e.g., Reuter-
Lorenz & Sylvester, 2005; Salthouse, 1994), J&H. &

BB E B AR FF 5 A {5 B 1Y fiE 7 (Swanson,
1999), WF52 KB, TAEICICIRE R B0 e T 4F %
I I ok 0 5 RE ) 505 (19 T A PR RE ) Y
#i105) (de Beni, Borella, & Carretti, 2007; Kemper,
1992a), Y% 16 TAEICAZREA RUHb iR = 1h & g
MR F AR SR, IS RS TS, T
FHZAT 55, LI 4% m) PR AT 55 25 (Payne, 2014),

F I B BLE (Inhibitory Deficit Theory, IDT)
N, AR NIRIRE T B0 55 45 15 F e I TEN
FAFNEBE 1 T R0 R 2R . Hasher F1 Zacks
(1988)4& H, A Al JC & 5 B RE 1 T R%, X
15 5 9 HT 55 o AR Bk A LRI 25115 3
FEELWOT, XERHAT T — 554555 A OG5 B
RUL, 15 TAERCRREL, PR R, W66 T/
R 0T T 7 B R A o R R B A I (Burke
& College, 1997). TEif & MM H, E44 ATER %]
HA K E 4B i) (Iexical neighbor)AY Bl B} HE 7
A N Wi R ME (Taler, Aaron, Steinmetz, & Pisoni,
2010), fij L33 Ffr RE AT DL g 31 il BE 77 19 22 5% o fi
B (Sommers & Danielson, 1999), 7E1E T F=4: J5 1,
N RN S HIE 20 I0ARES, H
{j = B 55 F03% B M (Bortfeld, Leon, Bloom, Schober,
& Brennan, 2001) o 3 il R0 52 1F 2 B T3] g ¢
5 B HE 1 T BT 80U (Arbuckle & Gold, 1993),

Zi b, —MBoANFBE e F M L rh Rl Reie E &
TAEH, XEERE MR R TIEF I
B FEABEFE, FAT o0 XX = AT T — ik
INHIRE Ty, SR ORI 9 AT 55 4 000 (LA 1 3% T
7R
122 ESHRMEER

BAENTE T BB IR T RE S TR S R R Y,
ZBNTEF AR s A . DN DRI T 5 U5 Y £ B2 ok
YF, WESR R BLE F0E 2 BY F 2L 5 T AN 52— o
PEURBR G . BANAEA]F AT S, FE AR
ARl NIOIE S N A R R ORI 7K = SN [
(Caplan & Waters, 1999, 2005; Waters & Caplan, 1996,
20010 >R T Al Fiy AU 0 £ AR O BIFIE R B, 18 5 R B
INCR ERI B B B H SRR R, XA REE R
R i FIC A2 2 [0 v B R ELGE, RV AE
INHVE IR A BRI S5 T, X it io e i 2] 5
43805 (Shtyrov, 2010),

BOG A FE B B R, B NE S AR
1 IR B TR ARG i 2 TR 2 T (B
92 )2 ) 22 [R) A B 45 el 55 T B0 o 7EDUHE D i
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W AT T, B A RIS Y (2015) KB, EAE N
14 Pl g 2 RS TR AR N, AR AR TR A48
FE RN R TH AN, HBAE NP5
FE AR S HARE I, AR A 240 v AR W4
), XK, FEEFRIEKIET¥E B ZEMEN
B T AR b, A, 5SEFENMLEENTED
BT ZMREEF UL . MacKay Fl
Abrams (1998) & I, 7EWr o 52 I 18]I i 2 4E A0
AAREr PP R . M EORBAE NI AF K B
e IR DS R R IR, —FRI T
FERYWERAPE; T2 ZESRABATS WM o 5 3R],
EENRI T 2 0PFHE H 1R (MacKay, Abrams,
& Pedroza, 1999), X SLZE LR, E 3k RAE MY E
KB AR IS IR M 55, X AT REE T AR A
[ 18] B 3R AR A3 g AR 2 R A BE 45 55 B B
(Burke et al., 1991), S T 306 A 7o 4B 5 A9 W
Mo P, ATINIE T 7 AR 1 0 Z AR 7T BE &
BT ARE SN TREA SN RE, BA
HE R

WHMTRGEAL ST & KRMEGH L . B
BA) N HGE H, ot R iE T R R A i
T2, #UE MBS Z 8 2 B JE R AR R
EAENAE DR A 2o B v A e T SCRTE & 3K
RIS, X P RE S S ECLAERNL . a) - ATE R AR
FIK B AR AR BE I IR . BFsE R, FEVLAD
THEAENMZAENN TAEICIC) B 2R AT
AEARTRIMERE (), B4 ANTE S MEBEAT 55 i R 81
WEZETHEN, MAEMMERE AT 55 v P2 1Y 3R BUAH
24(Madden, Sale, & Robinson, 2018)., i & A W15
2R, AT RAEFNL . )1 FiE i B A i F b
ARG . EFES T LEBES RSN
[Tk, Alfes A A mBREN 2. Hi,
FEAMFE P IRATI 4 7 B AE TR AP AR —
KO B PR NS T A2 68 0T o AR ¥ Pickering
I Garrod (2013)F7 2 i B35 5 7 A= 55 B ) B 5
FRYE, PR A AR SRR R B AR T AR
B[] N S ZUEA T, RIS T 38005 7 45 7K - 2R AR 19 4
Z IR LR AR 36 . 24 B F R B sz [\ L
FBCRREAL, XAR V] R (A5 B 5 AR R BRI I T
R/ o PRI, FRATTHE I & A N AR 18 T LA RN AR
AE 1 AH B ST R AT GBS [F] T 4F N, X AAE B DTEk
] R Bl 25 A0 B 3G TN o

HE R EIREH T —BOAFRE ) iR T
B, R TIES M LRGSR RGER,

el A LR R E5 R e A ST eI RE
TR RILE], BAREEE. B, MAFERAN T
e, FERFEIMIET N TR L, 55 687 ket
e RAEER? B, EE RS AE SRR
PEP ZR X185 RE 1 2 AL B RE e B STk . O T IAF
RS HAY, AT T A AR
AR, RJUAS AT 5500 Al AT T B8 — B I R AE I (hn
TR . TARICIC IS BE D), LALAERITL | A5
AT T I oK P LAY i 5 B RE ) FNiE 5 A fE
J1o FATHHEMABIRTEAFMESS AR, Il
aod (8105353 B A 5E — P RTRE T R 35 4 5 BE 0 X
W R A AR R o [ UA o Ar A A5 A B
Bo: H—WrB, AT A AR AR A
SEARI, 5 — RN R AR T (O 5 AR A S P ) A
T R RE ) (O 5 R e M R 3O o A 55 AR T
P, WSS A AE Tk AR N 225 . 56
BB, BATH MBS I, B — RO
RE I IR 5 e 5 BE 0, WL 4 18] 22 S O 52 i
AT E4F A B —BOATIBE Sy | 1 B AT
PEREN S HAENERE SR, EE RN R
FIE 5 e DR PR ST AR W], A% )
PIZE R B T BB/ N IB] 25 5% o 1 7 I T Fe A9
AT AR S R D R TR 5 R S IR R SR R A
MRS R, HAEARRB I TR BRI A5 Fik
F), WIS R B BT AR AN ] o

2 ik
2.1 #ik

SCEAEHIZE T 217 Awik. Hrp, HAEA 103
FAERE KA, 46 2 Wk, SFHFIE 20.73 + 2.25
%, FIRERE 18~29 ¥, FHZHEBEFMR 14.86 +
1.99 4F); ZAFE N 114 ZEEIKRIR AL, 39 51,
RIS 65.24 £5.18 %, IR 60~84 %7, T3
ZHEFR 12.22 £2.94 48), WA H 1]
(= 4.48, p = 0.034), 4 (t = —80.64, p < 0.001,
95% CI = [—45.55,-43.37]) . DL RFH32 3F AR (t
=7.68,p<0.001,95% CI =[1.96, 3.32) {71 2=
S, BUTE J5 2243 B i XE X =R N B AR AR i DL A
il o A B R DOE SR IS RE W) 808 IE
MIES, G ARA S G S assmEe,
Wl Wiz SRS, Rebd iR R b SO IF 4o
FR o TR AR S it T SRR KA
i 113X (Montreal Cognitive Assessment, Nasreddine
et al., 2005, AR TESET 26 4-BFIAMIGE S IE
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W), VI EL 27.29 5o TR WORAE SR A5 U Bk
3 —E M .
22 1%

B2 T — AR RE ) 2R A4 =P 3 R HE (H
TR . TARCIZEe il s a2, FoAT
3o T B AR TR | AR A
fEJ1, I HIRNE ) F AR =S I  T
AT S B RE ) ANIE S 7 AR RE T o
2201 —ROINFIRENIES

MEINHMIEENES SEHRFHES
BB FIBTIESS . XML 55 2% A Boudiaf 55 A
(2008)F 256, -+ w10 AR 8 R AR I
iz 3l SN R, T DL gl e TR T B
PRI AN 3 0 ) T A 55 S SR il W i
A7 PR T FE B R o A IR B AR 2 . R b
B B A B2 A 500 ms (RS, ARG 2B 2
#) 93X 8 N T PRI —AS, Wil A Wz AT
T T RO AR, I mI A T ECA TR R R 1%
RN — B sy, S BT — il
Wo EBMES T 8 MCTF AN R =, L IRKE
BUIUY 52 30 o 230640 B 55 SR B I Bt ¢, e
IR N o BRI AR . FRde B E e
SEIETEHC S 500 ms ML, ARG RILE
B AR, AT BN GO An
WO, I AT 8h TR IR ., —
B 5z, Sz BUE AT — MRk, R
RS P L YR s L 12 IR, & IREEHLII
JP I, 10 SRkl SN B R R N TE AR . TS
IOAT 55 XEBEARAIC, R IE# >R (accuracy, ACCEN
F68 AR JCVE A SO R B I T R, OR T O
BHRTVE R FEFR, WE S AL RT
PSS LT

METECIZHESEEEF EESTME
BES . XIS St H T3 ve i 8 R 5 =
[ (the third edition of Wechsler Adult Intelligence
Scale, WAIS-III, Wechsler, 1997), fEX(7) JEIEH
155, Bl B4 A s B80T B i A A — 4>
B WU R . TR R e R, POl
SR BT B AR H, SR AR U R — R R
(ZEF B RE AT — DT B K-8, &
REFERNIWT 55— AR R B ef o 2R — A
By R SR IE R AR ZE S0, SR DRI S5 1k o 8%
TR IZAE 55 b o0 B0 i 7 2 A2 R i 40 J K%
KR, MER/NHN 1 G AR, RN 10 7

(13 MEF . AR AE S, Bl 2 IRy =
T B A B AR, AR S I E T AR S A A . g
B/ N R 2 53 AT, BRI 10 43 (10 M)
FENBARAE T ME S5 B A G 22538 -

FTHNEIEE DB E X AL EE) STROOP &7
FIBTAE 55 o ZAE 55 % JF B3¢ A Golden #
Freshwater (1978)MIMF5Y . H£55 4 Ut H B9 A1 4R =
PP, (L0 0, . €0 RN () DA e = A B R] (2
CHETRICE) B S TR B AL A R — SO,
LI L) —Bm (il an, #Eamar). 5
AR TR BRAE L e R B K
500 ms 133 L5 F1 1000 ms (925 (158, ZJ5 S
Finl, T B 2 SO W A B, 53
LEFBATEFE . thds FIIC 4 Fa oM I B 7 I
N o BN —BER M 5 A B N RT
) 22 {E. (R STROOP )40 A S5 225387 o
222 EEHEMBENTS

IR RRE S5 o AT 55 2 — IR AR i 1 4]
155 o SEE MR R 30 SRR, ok 5k O filg
EJF5(2003)LA & Liu, Hao, Li A Shu (2011)& 7 bR
HEACIE b B Ry 2 R, Hoh— a1
BEERA A mrEdn NS, 5 —2 R
WA BA A e (s 7)o AT 55 ik iy it
i BRde D E e R IRTEHCE Y 500 ms B
FAT 500 ms B%S B, 25 5 B AW R 44 34,
B T AR 2 R 1 AR i P S 0 ST R 48 i Al
IOf BRI o FEE R S B S B (IS B2 500 ms (Y
ZEBE, ZIEHEAT DR, EApkny-r
¥ RT WA G L0 0T

AFEBBES . IZAT 52— ih) 15 AT
% o SLERM RN R 30 AT AT (HERAD), LRSS
B HbrA]——ICELr 53 4h 30 ANa)F (KB a)) .
X 30 AW, —p 5 B TER E E 2
TN =3 pEb A =25 B4 10 ME
Bel B A4, & A 3K (2017)RUAIFSE; 10 45 ) (R
B =7 IR, 7350 10 ARk A=,
5 5 AR A E AT 5 A BEA AT o AT 45 Hh A
WK Frm B a2 — D R R
500 ms AERL S AT 500 ms A= R, SRIEEBH
b o BB o8 B AR i) Z 5 4 2s M b, B2 0
W) o BT ZEH Wiz ) 5 B AR a) i a) B A — 3L
A3 P26 T 804 T 10 B 4 48 A0 I R A 7 B o 9k
Pkt 5 SBR[ B 500 ms AY%S F B, SRJA E
AT =Mk, LI ERIB ACC A G



546 1N B

L

52 %

22501

BREMRES. X550 T HEMESIE
2o SLERARI A S A 25 e DA K 57 (2005) A HF
58, A 30 BrSRHEA S AR ER (HRER),
DL K5 B B bRiE R ——DClC RS 30 N AT
Ay, 3% 30 ANFIWra)h, —p 5 HERERAE S L
—3, P NA—EATS PN IRR R
Bt L C RIS EE R 500 ms [ TERL A
F1500 ms (1925 [ B, ARG 20 HbRER o 9 b 52
5t BN 2 e He s ps i, B0 R BRI A) . Bl
BHWHZ A GBS URE—2, AT
A F BRI T RN o B d e S I
A 500 ms 1975 FBR, SRIE AR — ik,
AR ACC WA TG L2 HT o
223 BEEERENES

RICFEES . PR F IR PEAE 55 A,
LGP LI M (semantic fluency)fT: 55 FTFE A~
A M (phonemic fluency) {55 . TE1E i g
55, WOTREEAE 1 2080 NS AT B 2 M i 3
FN (55 —) BUK R KR (55 Z)WialiE; 7E &1
WA S, BT EAE 1 B R T REZ U
H LUy 3k (1 45— ) sk LA /sh/ o Sk (11 45 ) i)
4 AT S5 H BB ALY 238, B9 T A IE ™
A BRI B A il R PR AR AT 55 B 4B,
NGS5 T o

A FEEES % H Kemper, Herman #1 Lian
(2003)FIWFFE . SEER AR R 3 04T (AW . S
F), B-HasE 12 %0, it 36 A,
PEFIEBIPE A Howard (1980)04R MR, HY
M EAIA] (Cai & Brysbaert, 2010), BN SLHAT: 45 3
1136 Mk, RS R LR
PRI A 2 500 ms B9 A0 FIHS BE 2 500 ms 1Y
AR, SRR ETHSIW 2 4~ 3 45K 4 414
T (RS T 12 AR o P TE TR I X 28 44
] A — AN IER A, BESRA TR B T
M2 — BT 0 &8, B L2418 BT
&K, BFBIRACEE R 10 s (925 F1BE,  [RI i S Ui gk
PR BB RE . BRI B 45 18] A & D A 4
— DA, B A AR T 2 3
K o Kemper 58 A (2003)FIWFFT R, 16 L EH 9
5 BT A i ), AR SR 5 A
A AR AR B R], T DA RO B m) 1Y
SRR . RO AR R A TR, AT AR
JIinE . P, FRATR AT A A

BOF Y K ME AT 55 19455, AT S HT

BRFEEES. ZEFSMEE A Mayer (1969)
4 Pl T = A AR /N e, ARFEMIREL? ) (Frog,
Where Are You?), i1 24 5K I 305 1 i, 5256,
] 4 BRI AR O e B 2, Bl 2 —
WA B — i Rz F 2 — sk B R iR 52 AL,
P SR R T — kB, HESR, B0
RATERI N =N HEEE AT i it oy . 2
F38 38 (ELA 2 L Miles & Chapman, 2002), —/4
JE AR 5> Z F R TE AT 55 LA o, AR &L
G307 o
23 BRF

SCHFE P R E-Prime 3.0 %X {4 (Psychology
Software Tools, Pittsburgh, PA)%i % Jf- 78 B i |- &
o BB S B B TR L ARSI A
il e 7 ) — NI BE 14T 55, SRS F93 0 58 G &
HRAE T 7S . TS SRR, 5
LB AR AR R AT 55 B G A 3 ) P S S
FRLL Wi/l g AR R

3 4

6 %4 ZAF B T A 58 I 1Y 2 56 3 H i
BEMMBR, 3t 211 ARkt A T BIE .
3.1 RSt

T 1R EFAREFAPERE ST 11 0
1555 A5 4 09 - S (E RN bR v 22, LA T 20 25 5 1)
Cohen’s dfH. t &I L SRR, FHAFEH MEFH
R IAE AT 55 FIFAE R 22 5 0 TR AL
W (Cohen's d) |, &7 STROOP {T-45 1Y M 41 2% 5
RUONARAL T 88K Ah, HARAAE 55 W 40 25 S 5%
PARIAR K . R S S as A B, IRA T AT
JR B HEAR AT T O S B 38, T 1 R S PR
PIRAAL S5 P10 Z 5T 95% A7 X T,
P45 A RN A N B8 TBOCE — A3 A v Al et e
HEANN Z 55855 TEF AN
32 BELEZEMHEXSA

R OB T A 2 RN S AE A AR 45T 55 3 PR S A5t

VR TR AT S5 T, AR T R A B E 0 ) TR 22 R
(EFIFRILE R 0.17~1, AREZER 0.18). Kk, T 454 LRI
A AR, AR A B A K A S A 1 7 A AT 55 19 15 4
B a7 7 A i A IR A R BEIE S 0, SRR TN Al 1T
ff . SIRTE, IACEH A 54 F /= AT 5 IEH SR M A R AN
0.74, FFEHAKMHXERE N 077, KAR T LN, FHH
L I A R F 72 AR TE A R = AR AR AT R — AN,
HFOIAOE ¥ A AR K R R BTN 0.99,
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F1 FHEASZFAEZTES LHEERHTER

FHHLH(n=103) EAHEH (N =108)

5% p 95% CI Cohen's d EfzE2N
M D M sD
B A W 622.81  95.68 728.31 111.45 -7.36  <0.001  [77.25, 133.75] 1.02 S it (ms)
5,5 1By 444.95 69.34 535.35 83.69 -8.56 <0.001 [69.58, 111.22] 1.18 N Bt (ms)
BT EIER 7.36 1.18 5.57 1.22 10.78  <0.001 [1.46,2.11] 1.49 D
Br T BRI 7.42 1.53 4.81 1.22 13.67 <0.001 [2.24, 2.99] 1.89 Vin e
STROOP 74.75 88.52 128.41 113.37 -3.84 <0.001  [26.11,81.19] 0.53 J2 )0 Bt (ms)
Al B 737.85  224.24 1284.78 631.07 —8.46 <0.001 [419.13, 674.73] 1.15 S B} (ms)
i) - B fifp 0.76 0.08 0.58 0.09 15.13  <0.001 [0.15, 0.20] 2.11 TR %
T B 0.82 0.08 0.66 0.08 14.53  <0.001 [0.13, 0.18] 2.00 TR %
A=A 69.39 14.95 35.26 10.63 19.03  <0.001 [30.59, 37.67] 2.63 e
IR 12.03 2.92 8.47 2.94 8.85  <0.001 [2.77, 4.36] 1.22 L
Foy Rty 17.64 2.20 11.25 4.70 12.77  <0.001 [5.41, 7.39] 1.74 e
BFTBIETY - s
P B - e
STROOP - ——
)i TR - —— HHE4
Om ZAEH
AT IR - e
IBEERE - ——
TR - ——
-0.5 0 0.5 1.0
28

K1 HAEA S B TUE 554 00 1 Z 738, RBERR 95% AR X 1]

K B2, RATEAT T A0, & B 41 43k
FEAT S5 (R AH DG HAg 22 5% 0 36 2 o el T
N 228 (PR AR A Z 8 E F 05, #4444
FEAF AT 551595 Z [ Y B2 ZR S 56 R 80 7T A
i, HHHS BTN ST S AR . 7E
— BN HIBE 1AM R R, FAEALE
EANRR BT 20 B EME, Flan, HFEAD
STROOP £ 55 5 57 H1 Wt . B 620 W 72 ) B £
AT 55 Z ] (9 A0 OG0 02 W3 Y, i AR NI
STROOP 11 55U 5 B0 FI W A7 70 b 35 M G . TR
HHRAE R, EAEYLE T AR EE S — B
1245 Z A LB T 22 ) i S5 A G, T 4 20—
e BN, FAENR LA )T BT 5 S5 Tk
JEE AT 55 (B W 8, 20 140 O ) DT ) BE T 4T 55 22 [

A WEADE, B A TR AT AR 55 S
TN BEAT 55 B BT 55 Z 180A 5 A5G
TEV e BEARRE UL 55 7, FARA P UL B T /) 7 B
figg FITE e PLRR 22 B ) A SRR O, TR A A AT T R
AR 55 5 — O RE ) b BN T A 55 . TAFIC
AR S5 CBUF ) BEBI ) HRAT R A OC, Sl B A%
AT BAE 55 ARG . FETE & 7 AR RE TS5,
AR N NL AR 5 — oA RE AR 55 | TR g
A B Z [ XA ARG, 8 4R AR i)™
AAE 55 5 TAFICACAT 55 Fa) L B A 22 6] A7 i 25 AH
Ky FWHENRY )T 5 )1 B 2 (A 25 AR,
BN TR S TARCIAT 55 WE G, T4
NGRS P A 5 ) AR Z A ARG, AR
AT AR SN TR B AR 5 . )T L RN A
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*2 FHEAESZFEASTES LHERBHEXALK
2H 5 % 1 2 3 4 5 6 7 8 9 10
1. B -
2. B 0.64"" -
3. BFETEIET 0.29" 0.04 -
4 BT 0.28™ 0.16 0.56"" -
5. STROOP 0.24" 027" 0.15 0.26" -
TAE4L 6. AL PR 0.56™"  0.49™"  0.08 0.1 0.32" -
7. ¥ 0.27" 0.12 0.19 0.22"  0.22 0.22" -
8. T i 0.07 0.04 0.04 0.18 0.13 0.1 0.21" -
9. WL A 0.27" 0.21" 0.22"  0.09 0.2 0.35™ 038" 0.08 -
10. AJF77 & 0.10 -0.05 0.03 0.11 0.03 0.03 0.09 -0.28"  0.16 -
11, WBRE 0.13 0.11  -0.17 0.02 —0.06 —0.06 0.06 -0.05 0.26"  0.18
1. B H b -
2. B 0.64"" -
3. BFTEIEE 0.11 0.03 -
4. BFTTEREE 0.08 0.08 0.48" -
5. STROOP 0.24 0.16 0.00 0.02 -
EAEH 6. VLB 0.16 0.19" 0.12 0.17  —0.04 >
7. TR 0.01 0.20 0.02 0.07 0.03 0.14 -
8. I i 0.28" 0.21" 0.11 0.21"  —0.01 0.15 0.16 -
9. LA 0.06 0.11 0.26™ 022" —0.03 0.33™  0.08 0.13 -
10. AjF77 4 0.10 0.16 0.11 0.26™ 0.1 0.06 0.18 0.09 0.21° -
1. WA 0.28" 0.23" 0.04 0.14 0.06 0.19 0.24" 027"  0.14 0.28"

T bl TR AR AR EE AR Tp<0.05,”

FIR) 7 A Z [ A A G

3.3 S BELZMEEFEE

F, 2003), BIVFIIN A H A8 S iR T I

p<0.01, ""p<0.001

S A Z 2 T I T A R A2 3] —

AR — I
AR

(] U3 0 A B9 H A8 2 8 TR 2 3 5 R S PR R
FOARRE S PR 3R B3 13 S B RE ) RE
FAAERETT, MIEE BB B = AN AR L AR
R ARHEAT, T3 A3 AT T BL -

5 — B BER o BT R TE T AR N5 AR N AE A I
WH AL LR . RIS — B AE S A
HOEARE R B BE T A Ttk O LA A AE
FAFH A N 1 TT ik N2 5, AT T 6
AP JREAE RIS, AR 3 R )R

PSPNIRE 5 RO d 5l NG S (1B s G e K S
TIERMA—BOATIRE S A, AR R, BE

FIWr  Bew) IR BT AT LA STROOP
55 0955 5B =2 MAE T - AR 1 2 i, 16
TN P=A | A e A DL R PR AT S AR . AR
W 5T v A ) 43 )2 ] ) ASE A0 1 43 B 1 3R Y 38 20
A =2 BIHA TR FE AR Re, Y gl 2
Z K (coefficient of determination), HU{ETE 0~1 Z [A],
FeR B H S5 R ST J7 R TTER GR JR 8%, ARt

NHIRE ) G 5 e 5 BE T B9S2, R8s 7 i v 4%
il T — O RIBE S, RS 0N T AR A RATS
R W35 (AN TE 5 BRAR AR ) 018 5 7 AT 551940 1t
WO B 1 5 7 AR RE ) R B 5515 20 1Y
T, WSO T A 2 B TS R
PERZRAE R, H—ES5H RZEHE AR,
FORNPER T AN R R, —BOAAIRE S A
X BEARAT 55 15 70 A AR, R — O BE X
W B RE SR TTEK, AR RS =R Z Al FRE AT
TR AR, FR GPEHI O A28 DLk — A JBE
T REZ G, WA RE )AL R T B AT 55 A
SrI SRR, BIR AE BE R B BE T
Sk TTHR (S5 R UNER 3 PR AE T BEARAE 55 7P, 7
AR R 1 — O ATRE 71 BT sk e 5 U HOE 27 A
Wi A 55 B9A5%93), T AR 28 AT 4 o I R UL 3] 1k
WG AT HMES T, FHFHPELH — B A
RE 7RI 5 7 LR AR ) X T B RE DR W Y
TR, T07E & A 4 el b A RE ) 1Y SRR AN
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3 —MMIANMEHNFBESFERAMNDCER. A TFERMEEERISSINSERIETHIT(B (SE)
=4 4 24
£ T ERail BAEH

% L 1 B 2 L 3 ST 1 B9 2 L 3
PEHI 0.073 (0.084) 0.078 (0.069) 0.057 (0.071) 0.253 (0.244) 0.322 (0.243) 0.345 (0.239)
AR 0.746 (0.963) 1.092 (0.787) 1.220 (0.759) 0.036 (0.494) 0.062 (0.499) 0.010 (0.484)
ZYWHFR  -0.085 (0.137) -0.163 (0.113) -0.232 (0.111)" 0.099 (0.110) 0.021 (0.113)  —0.026 (0.111)
B3 Wi 0.214 (0.057)"" 0.216 (0.056)" 0.086 (0.154) 0.070 (0.152)

;E i 5
o HCFIEER
g BCE RS

0.096 (0.058)
~0.019 (0.053)
~0.036 (0.051)

0.083 (0.056)
~0.082 (0.054)
~0.002 (0.050)

0.189 (0.159)
0.055 (0.157)
0.247 (0.199)

0.142 (0.155)
~0.023 (0.155)
0.197 (0.198)

STROOP 0.092 (0.043)" 0.063 (0.042) —0.095 (0.107)  —0.073 (0.104)
WA 0.160 (0.054)" 0.677 (0.233)”
O —0.004 (0.039) -0.109 (0.138)
R -0.202 (0.081)" 0.144 (0.125)
R:=0.012 AR2=0.372"" AR2=0.071" R:=0.017 AR =0.072 ARz =10.088"
el 0.366 (0.133)" 0.331 (0.13)" 0.226 (0.134) -0.086 (0.151) —0.034 (0.151) 0.026 (0.151)
AR —0.140 (1.527) —0.047 (1.478) —0.213 (1.43) —0.436 (0.305)  —0.301 (0.310)  —0.249 (0.306)
FHHFFER  -0.018 (0.218) -0.050 (0.212) -0.087 (0.210) 0.051 (0.068) 0.017 (0.070)  —0.014 (0.070)
B H Wi 0.220 (0.107)" 0.185 (0.106) —0.156 (0.096)  —0.190 (0.096)

? i 15
g HCETEER
o BCE RS

~0.10 (0.109)
0.023 (0.099)
0.086 (0.096)

—0.125 (0.106)
~0.048 (0.102)
0.126 (0.094)

0.252 (0.099)"

0.008 (0.097)
0.062 (0.124)

0.227 (0.098)"
0.020 (0.098)
0.000 (0.125)

STROOP 0.121 (0.080) 0.081 (0.079) 0.017 (0.066) 0.013 (0.066)
LA 0.327 (0.101)" 0.003 (0.148)
AlFrA —0.001 (0.074) 0.079 (0.088)
WA -0.073 (0.153) 0.164 (0.079)"

R:=0.076" AR2=0.116" AR2=0.087" R2=0.030 AR =0.065 AR2=0.056
P51 0.049 (0.145) 0.019 (0.149) -0.095 (0.152) 0.030 (0.146) 0.064 (0.142) 0.110 (0.144)
Y 0.018 (1.666) 0.179 (1.684) 0.308 (1.618) 0.023 (0.296)  —0.001 (0.291) 0.023 (0.291)

FZHEER  —0.034 (0.237) —0.038 (0.242) —0.147 (0.237) 0.200 (0.066)"  0.158 (0.066)"  0.138 (0.067)"

B W 0.037 (0.122) 0.097 (0.120) 0.188 (0.090)" 0.159 (0.091)

15 ol
O
o BT
i ML
STROOP
= A
AT
R
R2=0.002

~0.034 (0.124)
~0.085 (0.113)
0.177 (0.109)
0.081 (0.091)

AR =0.047

—0.114 (0.120)
-0.163 (0.115)
0.240 (0.107)"
0.062 (0.089)
0.155 (0.114)
—0.279 (0.084)"
—0.106 (0.173)
AR2=0.115"

0.027 (0.093)
~0.008 (0.091)

0.209 (0.116)
~0.050 (0.062)

R2=0.084" AR =0.112"

0.013 (0.093)
~0.008 (0.093)
0.181 (0.119)
~0.046 (0.062)
0.078 (0.140)
~0.025 (0.083)
0.140 (0.075)
AR =0.032

. A SRR 2 AR R AL EE T p<0.05, " p<0.01, "p<0.001

F o MBI B AL 5 b, AR BOARTE AR e
TIXFAE S5 3 TTRR, AR A )R — A

RN F AR M — A R BE
UNGCREEL

=1
ARG,

Apig, o5 =2
AR TR B AR . AT B L

HIBE S TTHR R

[IREH, A ERTE— A RIRE J1 At = B AE T
X AERE T BRI TTHR, JF LB e AR LR
ARZE A B ST 22 57, AT ST 126 6 oy
JREANE AR, BRI 3 R SRR

FAB AT S5 045 7. BB HE B2
ARZF R ¥ TN H 2548 1 DA K — Mo e A8
W2, W AR ) R R T T AR S5 4
fp e, RIIE T PRARGE 1 0E S P AR BE ) O RS
TUHER(AS R INE 4 FoR). FENL A4 5, H4E
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52 %

x4 —RNFENFHESERENMIRACSE. AFFEMIER~EESHEIHSEEITH B (SE)

5 ;
f o AR

HAEA

EAGS|

% LIE 1

LB 2

LI 3

L1

LB 2

LB 3

P 0.335 (0.138)"
A 0.774 (1.587)
ZHHER 0.053 (0.226)
e H W
B g

e TR
A BOFTT R

0.362 (0.136)"

0.784 (1.538)
0.045 (0.221)
0.131 (0.112)
0.072 (0.113)
0.182 (0.103)
~0.100 (0.100)

0.225 (0.132)
0.361 (1.458)
0.126 (0.210)

~0.025 (0.114)
0.066 (0.108)
0.182 (0.097)

~0.114 (0.095)

0.018 (0.104)
0.093 (0.211)
0.098 (0.047)"

0.040 (0.103)
0.112 (0.211)
0.060 (0.048)

~0.027 (0.065)
0.075 (0.067)
0.130 (0.066)
0.082 (0.084)

0.000 (0.101)
0.106 (0.206)
0.052 (0.048)
0.044 (0.066)
0.050 (0.068)
0.123 (0.065)
0.045 (0.084)

STROOP 0.112 (0.083) 0.036 (0.081) —0.019 (0.045)  —0.006 (0.044)
TRl i 0.401 (0.190)" 0.119 (0.042)”
) T P 0.32 (0.102)"™ 0.002 (0.068)
T B 0.001 (0.090) 0.037 (0.072)
R:=0.084" AR2=0.113" AR2=0.118" R2=0.041 AR =0.090 AR =0.073"
P -0.201 (0.173)  —0.276 (0.177) —-0.317 (0.176)  —0.059 (0.179) -0.015(0.177)  —0.005 (0.179)
AR 0.383 (1.990) 0.428 (2.010) 0.467 (1.944)  —0.212 (0.363) -0.127 (0.363)  —0.075 (0.367)
ZEEER  —0.196(0.284)  —0.252 (0.289) —0.255 (0.279) 0.163 (0.081)" 0.119 (0.082) 0.116 (0.085)
B e 0.246 (0.146) 0.223 (0.152) -0.028 (0.112)  —0.001 (0.118)
/:'2 6, F] 1K —0.243 (0.148) —0.246 (0.145) 0.138 (0.116) 0.098 (0.120)
7= BT REIEY —0.117 (0.135) —0.154 (0.130) -0.010 (0.114)  —0.011 (0.115)
o BT R 0.139 (0.130) 0.200 (0.127) 0.335 (0.145)" 0.328 (0.149)"
STROOP 0.014 (0.109) 0.027 (0.108) 0.070 (0.078) 0.066 (0.079)
Tl i 0.036 (0.253) —0.015 (0.074)
) HLfig 0.138 (0.137) 0.168 (0.120)
ey opLii —0.403 (0.120)” 0.003 (0.128)
R =0.032 AR =0.046 AR =10.104" R2 =0.047 AR2=10.091 AR =0.018
5] 0.215 (0.089)" 0.188 (0.090)" 0.187 (0.093)"  —0.408 (0.198)"  —0.358 (0.194) —0.387 (0.190)"
A 1.049 (1.026) 1.248 (1.015) 1.492 (1.023)  —0.296 (0.400) -0.261 (0.399)  —0.188 (0.389)
ZHEER  —0.237(0.146)  —0.299 (0.146)" —0.333 (0.147)" 0.170 (0.089) 0.131 (0.090) 0.091 (0.090)
B W 0.107 (0.074) 0.142 (0.080) 0.216 (0.123) 0.210 (0.125)
TH
b P e —0.004 (0.075) 0.021 (0.076) 0.084 (0.127)  —0.001 (0.128)

7= BT REIEY
e BT EREE
STROOP
Tl i
) T PR
T B
R:=0.077"

-0.166 (0.068)"

0.087 (0.066)
~0.056 (0.055)

AR*=0.079

-0.175 (0.068)"

0.082 (0.067)
~0.040 (0.057)
~0.214 (0.133)
0.056 (0.072)
~0.045 (0.063)
AR =0.031

R2=0.081"

~0.071 (0.125)
0.215 (0.159)
~0.010 (0.085)

AR*=0.091

0.075 (0.122)
0.136 (0.158)
0.004 (0.083)
0.076 (0.078)
0.257 (0.128)"
0.210 (0.135)
AR2=0.073"

H BT AR B 23 A E AL B, T p < 0.05, 7 p<0.01

I — B T BE T R S B AR ) XHE
A= RE AT 35 TTRK, 8 A 2 R AR fE
TR TTHRIE R TR FER T AR S,
AR ORI B RE T STRR I, I AR 2 B
A PIRR BE I HRBOAT L STk . TRV A AR 5,
T A 20 9 B9 — B R RE g ATE T HILARE BE AT I
A2 FE R TR, AR BEA R T F B RE 0%

55 DTk 35 o 25— B Be i)z A 2 B i 485 SRS
miE 2 i,

R B — BN HTRE 77 |« 1 PR RS S AR hE
JTHYAS T B X 1 AT S RIS TR, FRATR
F AT 2% A [0 ) (forward selection )R £% T A5 & &
DTHAA TR, WS BAR A FEAR X 18 5 BE T 1)
iR, AR AR 5 PR A TN ACE I T, 7
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(a) 0.38 dokk
0.36 | —AHA R
034 ORE =S
0.12 - % k *
0.10 - . .
% 0.08 . ] ]
0.06 -
0.04 -
0.02 - T}
0 m
FHAEH EAEH FHAEA st HEH FAEH
AT 5 )T ERARAT 4 BRI T 4%
(b 0.14 -
0124« 2 @ —AEEES
O & & Eiae o
0.10 -
. 0.08 1 " *
4 — N
<]
0.06 -
0.04 -
a1
0 p
A ZAELH FaEH BAEA HaEH i
WNCPE A AR AT E BEEEES

El 2 (a)ifs 5 HEAT 55 B9 50 2 AR R v 2y 5 P i — BN BE T ANE S A6 TG RS AR, (b) 1B 5 P AT 5 42
[] A - 300 4 ol — S DA N B 0 FNE: 5 BRARRE 15 1 ARP. T p<0.05, " p<0.01, "p<0.001

A 21 1Y B RE 1 RERS LR R | B (R Iy LA K]
77 H AT 55 20 RO g, 7™ A= 8 0 RE 8 Bl 1) 11 2L
fifp AV R) - B AT 55 0 KO it B T S A 2L ) LA
fIE 71 W BE 6 B I 7= A AT 55 45920 BT i R, ™ LR fiE
JIRES BT T R 85 AR L B AR AT 5545 0 T
Be o XTI RYINT, 5 AR 4 BRAR RE T RERS
BB R AR A A AT 55 AR 0 B R R,
A BE 1 BE A W TH T LA AT: 55 4520 o g g5 T 2 AT
A4 BRAE RE 0 W BE S B R ™ R AT 55 45 00 T R,
7 A RE T RERS BB T T AR T AT 55 20 BT g R o X
TIERKCEFRY N T, 45 4189 PR AE 1 BE 48 1o kL
TR TS MR R AT 55 Ao BT AR RS, R A fE
FIR KB 2 AR RE ) s H RE T IR N

AT 2 1) B BE T WU BE 8 B RS A DR R R A AT
55 303 g R, 7 A BE 0 RE A8 Wi (5 ) DR i R
PRAT 5519 3 BT A

TESR G BEAY Il A e, FRATTIBC 5 230 M i 21
POl A U 55 194558, 51 dL 528 AR 4 IR 22
SR T BU R ol IR R IR R UE SRl et o
TR R A4, AT AR R — B RE ) Rk 75 fig
Xt Tl F AR S5 AR 2H R 22 57 1 R

FIRTE— BN FBE 3 AR 5 7 AR AR I X HE =
PRRRAE 55 #3022 S O BTRK, FRATTXEE K F B
(Y BEARAT 5 i 1 3 MY, B )R
TERERL 1 v, S—JZ W N A, 5 )2 AL
Bl e AR RTEREH] T A2 R 2R, 45
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L

52 %

x5 —MRINNES. BEEELEESRESERESHETERENTES LR INBEREWARY)

HAEA

U AR

BN

ALK

] F Ik

WK ALK ORI e W K

W P sl -
AEE -
ZHE R -
el
B ey
Bor) EIEW -
Bor ) EEE -
STROOP -
W A
)T -
R A -

0.031"

- 0.053"
- 0.042"

HHEITE 51 -
AF 1 -
ZHE TR -
B -
€ 1] -
BT EEE -
B AR -
STROOP -
) I B fo 0.073"
] F 3R 0.168™
A AR -

0.074™

. "p<0.05"p<0.01, "p<0.001

PG T BT S5 A9 0 R e i . FERREAL 2 vh, AR
—JZ RN A2 AR T F— N FIRE ) A8 &, 55 2
A5, BEETE) ARE R, TEFEH] T N 24748 5
— BN FIRE AR R 2 5, LRI 4505 S BT 55
SRR, TEAAY 3 b, B2 N 2R
— BN RE ST AR R RIE F AR RE AR R, S RN
AN IEEY ARFRRIEF N 2448 5 . — A
HIRE AR T DL T R A R AR AR 2, 4l
X #5185 T BARAT 5519 0 W f B i . BT IRATTRE
REFI ARCIA ML 1y B (fi B i 5 i R i 10 78 AL D),
AT AR A 1 A A 2 2 (0] AR 22{H, B AAR?,
Fom i TR T — oA e AR i, U R Y
WV [R)BE, BIRY 2 RNAR AR 3 2 (A AARCER R
TH TR AR ) AR i, A5 A R i U8
(GERWEE 6 Win), TR 3 v, 2 A M2E . —
NN RE 1 DL Rl AR AR O AR R AT R S
2R BT 55 0 R LN B 2 L X )
fiff AT AR AT 55, RIBEKs = Foh AR s #4745
ARG B E R AT 55 AR S o TE 2 = IHE S

FRARAT 55 v, R 1 SR 2 2 Ja] i AARRIS K T8
A2 58 3 Z A AARR,

[FRE b, SHHRIE— M HRE ) i = AR e
X e AT S A A AL R 25 S B TR, FRATT4E IR IR
FER) 5 ROV 77 AR 55 3N T 3 AR
(SRR 7 PrR). W TFRE-IET T AT, B
R 3 gL B R R, RIS TN
— BN FIRE S LA OB T B e A R, SR AR
1B 55 PP AE B B AL 22 52 0 53 4b, 78438 =1
WEH AR S, B 1 S8 2 2 [A] 1) AARE K
TR 2 5 3 Z A AAR, 55 By 2l
U3 A 5 F 3 M 3 iR o

4 e

FATHZE Tl F AR RIS SRR R
XS RE I AR o FATTE S LR T H AL AN
AR PO TR R RS A — O ATRE
155 ERYRI, K BAEI I B EE S . RS
A= RE I A —BOAFIRE I T A AR 55 L, F AR RS
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F6 —MNHENFEBESEEANIRCER. A FERNEREERISESIHBIERINS ERYIN B (SE)]
1 SR 2 S 3
£ S Ui i i
% ST 1 S 2 ST 1 S 2 ST 1 LI 2
P 0.031 (0.137) 0.145 (0.125) 0.160 (0.125) 0.184 (0.123) 0.116 (0.122) 0.124 (0.123)
TZHHER  0.287 (0.067)  0.069 (0.068) 0.078 (0.066) 0.022 (0.067)  —0.007 (0.066) -0.011 (0.067)
(a5 -0.951 (0.136)""
B3 e 0.106 (0.089) 0.105 (0.087) 0.080 (0.086) 0.083 (0.086)
0, 3] Wiy 0.232 (0.089)" 0.177 (0.089) 0.156 (0.087) 0.151 (0.088)

W T EIEY
I B ey
M  STROOP

0.093 (0.087)
0.203 (0.090)"
-0.025 (0.064)

0.047 (0.087)
0.089 (0.095)
—0.042 (0.063)

0.010 (0.087)
0.097 (0.092)
—0.042 (0.062)

0.007 (0.087)
0.083 (0.095)
—0.044 (0.062)

fit (451) ~0.568 (0.180)"
WL A 0.344 (0.089)""" 0.314 (0.103)”
GRS -0.021 (0.071) -0.024 (0.071)
WA 0.080 (0.079) 0.069 (0.082)
205 -0.129 (0.225)
R:=0.082" AR2=0.175"" R:=0.282"" AR2=0.034" R:=0.351" AR2=0.001
AAR? =0.141 AAR? =0.033
PE 51 —0.009 (0.133) 0.162 (0.099) 0.138 (0.112) 0.186 (0.099) 0.117 (0.101) 0.160 (0.098)
TZHHFER  0.371(0.065) 0.043 (0.054) 0.140 (0.059)" 0.029 (0.054) 0.019 (0.055) —0.004 (0.053)
(415 —1.426 (0.108)™"
B3 e -0.016 (0.080) -0.017 (0.070)  —0.061 (0.071) —0.045 (0.069)
65,54 Wy 0.237 (0.080)" 0.129 (0.072) 0.127 (0.072) 0.102 (0.07)

A BT IR
T B Ry
M STROOP

0.118 (0.078)
0.331 (0.081)
0.083 (0.057)

Hkk

0.027 (0.070)
0.106 (0.077)
0.05 (0.051)

0.027 (0.072)
0.155 (0.076)"
0.061 (0.051)

0.009 (0.069)
0.080 (0.076)
0.049 (0.049)

fit (4L51) ~1.122 (0.145)™

WL A 0.375 (0.074)""" 0.213 (0.082)"

CIE 0.054 (0.058) 0.040 (0.057)

Tey Rty 0.196 (0.066)" 0.134 (0.065)
205 -0.705 (0.179)™"

R:=10.138"" AR2=0.393"" R =0.424"" AR2=0.132"" R:=0.554" AR2=0.032""

AAR? =0.261 AAR? =0.099

1) -0.130 (0.129) 0.026 (0.101)  —0.012 (0.110) 0.030 (0.100)  —0.041 (0.105) 0.011 (0.101)

ZHBFER 0427 (0.063)™ 0.129 (0.055)" 0.204 (0.058)"" 0.107 (0.055) 0.126 (0.057)" 0.099 (0.055)

(A5 -1.298 (0.110)™
B 0.093 (0.078) 0.093 (0.071) 0.055 (0.074) 0.074 (0.070)
65,5 Wy 0.130 (0.078) 0.036 (0.072) 0.054 (0.075) 0.024 (0.072)

B ORFEEEY

BBy

#  STROOP

fit ()
W= A
AT
W=

2H 51

Aok

Rz =0.190

0.050 (0.076)
0.385 (0.079)
0.027 (0.056)

Hkk

Hkk Hk

AR =0.326 Rz =0.447

—0.030 (0.070)

0.189 (0.078)"
—0.002 (0.051)
-0.975 (0.147)

Hrk

Hkk

AR =0.099
AAR? =0.226

—0.004 (0.074)
0.287 (0.079)
0.021 (0.053)

wkk

ok

0.252 (0.076)
~0.113 (0.061)
0.219 (0.068)

*k

Hkk

R2=0.519

-0.025 (0.071)
0.197 (0.078)"
0.007 (0.051)

0.058 (0.084)
—0.130 (0.058)"

0.145 (0.067)°
—0.843 (0.184)™"

ARE=0.046""
AAR2 =0.053

0 A &S B 2 AR AL B, " p<0.05, " p<0.01, "p<0.001
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FzT —RAHENTMESERENNRLEE., AFFEMEEFEESEM ABEZERNS BEA2HB (SE)]
£ —— iU R 2 A 3
HBE 1 HBE 2 BB HBE 2 BB PR 2
531 —0.004 (0.127) 0.177 (0.085)" 0.148 (0.102) 0.201 (0.084)"  0.078 (0.090) 0.146 (0.082)
ZHEER  0.464 (0.062)™ 0.117 (0.046)" 0.216 (0.054)"" 0.093 (0.046)" 0.132 (0.049)™  0.085 (0.045)
(451 -1.51 (0.093)™"
B Wi 0.046 (0.072) 0.045 (0.059) 0.020 (0.064) 0.033 (0.058)
B ) 0.184 (0.073)" 0.066 (0.061) 0.053 (0.066) 0.020 (0.060)
i BFETEIEYE 0.250 (0.071)"" 0.150 (0.059)" 0.190 (0.062)”  0.139 (0.057)"
T Her ) ey 0.253 (0.073)™" 0.005 (0.065) 0.064 (0.069)  —0.025 (0.064)
™ STROOP 0.050 (0.052) 0.014 (0.043) 0.025 (0.046) 0.012 (0.042)
SN ~1.235 (0.123)""
i Y1 P i 0.178 (0.051)™  0.139 (0.047)"
) F PR 0.313 (0.059)™"  0.161 (0.058)"
1 s B 0.128 (0.060)" 0.006 (0.058)
20 5] -0.969 (0.144)"™"
R =0.216"" AR2=0.440"" Rz=0.522"" AR2=0.159"" R2=0.642"" AR2=0.067""
AAR? =0.281 AAR? = 0.093
e -0.262 (0.135) —0.148 (0.123) —0.173 (0.126) —0.146 (0.123)  —0.215(0.125)  —0.173 (0.124)
ZHEFEMR 0291 (0.066) 0.072 (0.067) 0.123 (0.067) 0.062 (0.068) 0.105 (0.068) 0.075 (0.068)
(451 -0.954 (0.134)""
B 0.028 (0.090) 0.027 (0.087) 0.036 (0.089) 0.044 (0.087)
00, 1] 0.091 (0.090) 0.032 (0.089) 0.035 (0.091) 0.015 (0.09)
A BFETEIEE 0.035 (0.088) -0.015 (0.087) 0.007 (0.087)  —0.025 (0.086)
T B A 0.330 (0.091)™ 0.206 (0.096)"  0.276 (0.096)  0.22 (0.097)"
™ STROOP 0.061 (0.065) 0.043 (0.063) 0.044 (0.064) 0.036 (0.063)
4 (£H.51) -0.62 (0.181)"
(GIR LY 0.042 (0.071) 0.018 (0.071)
) F P 0.249 (0.083)"  0.155 (0.088)
1 s B —0.096 (0.084)  —0.172 (0.087)"
215 -0.604 (0.218)"
R:=10.106"" AR2=0.176"" R:=0.270"" AR2=0.040"" R:=0.305"" AR2=0.026"
AAR? =0.136 AAR? =0.014
53] -0.24 (0.131) —0.096 (0.108) -0.128 (0.116) —0.086 (0.107)  —0.177 (0.109)  —0.132 (0.107)
ZHEER 038 (0.064)"" 0.104 (0.059) 0.173 (0.062)"” 0.077 (0.059) 0.090 (0.059) 0.059 (0.058)
(ZH 50 -1.199 (0.118)™"
B A W 0.135 (0.082) 0.135 (0.076) 0.113 (0.077) 0.122 (0.075)
6 2 0.182 (0.083)" 0.089 (0.078) 0.073 (0.079) 0.052 (0.078)
W BT EIER -0.023 (0.081) -0.102 (0.075)  —0.072 (0.076)  —0.106 (0.074)
B R 0.325 (0.084)™" 0.131 (0.083) 0.146 (0.083) 0.087 (0.083)
7 STROOP 0.002 (0.060) —0.026 (0.055)  —0.024 (0.056)  —0.032 (0.054)
e (£H.50) -0.968 (0.157)""
i b meiiifiia 0.082 (0.062) 0.057 (0.061)
) F P 0.275 (0.072)™  0.176 (0.076)"
ey gL ki 0.186 (0.073)" 0.106 (0.075)
2H 5] -0.635 (0.187)""
R:=10.163"" AR2=0.278"" Rz=0.382"" AR2=0.098"" R:=0.476"" AR2=0.029""
AAR? =0.180 AAR? = 0.069

0. iR EE e gt bR kAL B, " p<0.05, 7 p<0.01, ""p<0.001
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0 p
CERES: TR S
A 3

TE B

BRI AT W E A R 25 55, R = FhaE
HAFTEAE LIRS . Ar R BT 8 R R, — i
INFIRE ) NG 5 7 A (808 5 B RE 1% TR 5 2E
i (B F 7 AR 55 B STRRE e AR M S AR 21
HOEARIE Y, HAFTETRNL . A FE RN TR
My 225 o —MIARNRE ) FIiE & RE X i AR il S AT
55 RINMY TTHERAR R T2 4R A, RUIE 5 HER ek
R (—BONFIRE ) i & 4 ek R R AL W 1 i
H et . IEFAE S AR KR E,
TR A0 T R (B N oK), 75 4F A
FEAE N 55 A 55 (] A AR OGRS RL, i 7E 4
RPN s 8 () 2 ) = N B KT ) o PR 2E A
HIFR G BA B B, RIMERE S RSN
P 2 A R 5T 1) 2 T 2 B Ak IR A K- 1
Tid .
41 EFEBRMESELERAONEK
FATRI, TERT/STUH = B AE 5 7 AT
S, HEHMEFHNENMAARELZR . X
R, 5HEFEAMLLEENWIE SR BAT 20
BN, TEIE S A, XTRENERT =
IRAYWLEAR 3 T R S . WA, 15
T AR SRR G IR R AETETRNL K- (e.g.,
Burke et al., 1991; Clark et al., 2009; James & Burke,
2000; Morrison et al., 2002; Poon & Fozard, 1978,;
Rastle & Burke, 1996; Shafto et al., 2007; Taylor &
Burke, 2002; White & Abrams, 2002), ] T /K (e.g.,
Kemper et al., 2003; Kemper, Herman, & Liu, 2004)
FiEH 7K F(e.g., Bortfeld et al., 2001; de Beni et al.,
2007; Kemper, 1992b), 3¢ {1255 5 & A7 BF 545
W RN AR S D, SRR T S
PEAL S5, RIEAE NI S RGPS R % 5 T 4F

LRSS TS TRRSEES

EE RS 04 2 RIERA B R 400 AR, ™ p<0.01, ™ p<0.001

N, @R 5 HIHLE L —F(Clark et al., 2009),
TER) TP AAE S b, BATR BB ™ A /) A
T, HEZRBEEBFNTHFHEYL. XY, &
SN E I BE I T REA T TR, SEA R
WF5T 4518 — B (Kemper, Greiner, Marquis, Prenovost,
& Mitzner, 2001), 7EI R = AAES T, ZBEHBEL
JIT 7 A R A R EE T AR R R AT B R g A
], TEFE BRSO AT 55 TP AR A0 TEAIR ., X — 25 2R
HEAWRAIE—, R T 2ENNIEFE
UM AR T B 54 A ILATEV A2
(Glosser & Deser, 1992),

CA B T8 5 B RE ) B AP TE R .
TEVHEAKF BB AE 55, REBWIFEAE R R
70 & 8L, B2 48 TR0 3R ) 3 B2 48 79 48 A
(Kliegl et al., 2004; Madden, 1988; Rayner et al.,
2006) . SR, 78R F 7K FIE R K P B BT 55,
WA WFRAFAE T, AR, &9 ANTER)+ 3
il VR A O R o )RS BRI T 55 A
AAETEW] 22 05 . 33 5 T A% S ik 4 32 2ok B 7R
] 32 0 T (online  syntactic processing){T: 4 (DeDe,
Caplan, Kemtes, & Waters, 2004; Tyler, Cobb, &
Graham, 1992; Waters & Caplan, 2001), %54} i{5C
I CApEfE Bnyad . MR, RATB L AE
JinT.(offline syntactic processing){T: 453 & At % A% ]
B ZAFENEFFE NN R 2T (DeDe & Flax,
2016). BFFEE N, TEX AT 55 PR R0 A0
LM T T AR AR B, AN TARICIZ A =N
TREFEHADZIAL S PRI 22, FATIE R
R, BT AR AT 55 U R I R ) 1 B
fil RN B, N TARICAC IR S BUE = L
AEJI T R AL s S A T IR 4
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42 BEBERNNZEL: ESEHFRUMESHR

R Rz HEEIER

HR A — FBEA BN R J1 X 18 AT 5515 43 19 01 43
Bra R IRAT A, AT 2900 5 ER m e
R (B —A e 1 R )R T35 4 NE F A5 3R
PRDTHR S R . FE IR | ) B A AR AR A
%, AR — BN R ) AR hE RE S 2 A R
530 AR, MAE AR T H AR EE )X Fh
MG X — KA LITEARE 15 SRR T RESE
T AT RS DA O (TEARWE T B — A 0 fE
JI)VAE AT B3R T S5 0 T R, T AR AR )
() A ] TR R B S e BB TE — AR R R gk R R
(Margrett, Martin, Woodard, & Poon, 2016), A T 5
PR E F G 3, FAE AT DUREEH — B FhE
(RPAARSES J7), i 2 45 00 5 55 A B B A B R 1Y
F w0 SRR ). A ntk, e
fif AT 55, FRATUE B — oA MG I EZAE N &
7 BENEN, MAEFENTINEA . RITAH
X e AR AT R 5 TR R S I MR R N AR
Ko W H HRAT 55 vh T IRORHS S BHE SR, 50
T AR N AR TR AR O 2 88 8 AE N A o DRI,
T AN AE PR AR TR R B AT DU B L 5 W SR A
RNV £, T4 N ST H BB MR — o\ fig
J1ok M G R AN BRI B o XA R IRATTHE
MR IE B rh BOZ A S A S i iR, AT AE
J& BT O A TIR A S

TE ) B NG e AR AT 55 P, B AR Rl
EE P AERE T W MR TS5 A8 5 TR
AR S, BAEABANTE S e ) A
EOERET . U E R AE A TR BRUEH] . X
RV, HENBYE T BRAE A A 68 1 Z [ BB &R 0T
HEE, MAEZBFEANT ZHEWBRKRAES ., 1
Pickering il Garrod (2013)iE 75 r=A4: 5 B A0 3%
e, MAEITIEF G SR, IS K
TV HYTE T RAERDR L8, RAEL A R ik, &
AENTE T RG4S AU RS R B 55, RRAIK T
PTG AL B I RSCR, DR BELRS: 1 B A7 A 3 R
T2 0 AR L Bl o SR HTF AR OC FL AL H AR Y B9 A B,
FE R E b R rh AR s R SR AR B R T T
1Y B8 7159 F 3 4F A\ (Federmeier, McLennan, de
Ochoa, & Kutas, 2002), #HHiz =4 1 72 2k fil
IO B e A S A RE D R B, BVEES BR S AR
PR EE WSS . RS, fEiER - EES T, b
T HRRE X BN BT S o B R D) W, TAE

HHENPHARME R XFIRE . X5 BENTEE
T I Y P ) A7 G . AT AR N, B ATE
PRI I A Sy 2w i i E R, T Hk = i 5T
(Bortfeld et al., 2001; Arbuckle & Gold, 1993), [A it
HE PR RE TSR, TR A A TR
K ARFEFE, R RIS, X B e ) 7E
EAE NPT A S R B A BB R
I A NTE 77 LR 1 R AP T AR B 42, R i
= HE AR T M S R Z AT 5 R B A N o I
B AL (RE DA EIKF R E, TR KF- 1 2L F
FPEAAR S Z M B BRI R . LTI RTEHFEAD
B, AL B AT 55 MR P A AT S5 ER A
AEH W FRAHSCIC R, JF H AT DL 35 b A B R
H 3R] K, XA EC R AETG
% TERARA T, AR FE R A TR R
file AR e AR B WA RO R, (BAEH 4N
AU R, TEF AR T, 18 B A a) 7 AR
I RE A 0 25 HAF B T, 7T 78 2 A 40 O AR 52 )
THMARER, REGRRERY], MEIEF RSN
FS 8 2 A0 AT AR BRAE e KT 1 T
NEARAT: 55 15 53 %5 1 5 BE ) B R DL
M EFFEERICZ, T8 T/ A EEEN
SO o )T BEARI AT 55 15 4 AR 08 2 R AR A
)R] R e PRARRE 1, LA BB AR A iRl A )
FRAERE ST, MACT )T RTS8 A J TR B A
BARATIE F AL 551900 o X AT RE2 i T 3175945 55 75
XPICICAE AT HRAE LA, EFFAE 55X TICiefs
B EAEZIR D, & TAEICIZ X B FRHEAZ
M EZRE . LR EIRY], AEXT T HRainy 5 ih
FHCAZ (AR ECT ) BEIET 15 48), B EFFEAN
WIEZFEN, FiE LRGSR B T A
AN TIE S I T N EE 5340h, HHEHNER
PR AT 55 F0m) 1 77 A AT 55 IS RE A% Wl 35 b AR B 13
W, AR AR ML SR AP LS . X AT RESR H
TH HENTER] T 77 L AT 55 v A I ) 1 7 A B g
HTER 58 B 1), XAk B8y 17 10 B 0 BEAIR T T
FEA AR 2, (EEIA R T o8 BE RS B
FRAT 55 o 77 AR NAETHD T B AT 55 Th A K i e &
W, BERS MR SR BHE, AL ETHEE, AF
TIEWf M PR R N A o B Nl T — 8Ol H6E )
AT B AR SO B R, 7R )1 AT S5
PR R TG, (HHA R SR AT R IA A
Dy s o X — SR S AT RO 4] 1 AT
FHEVIRER, TR R A A5
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SR S T R REALHLR] . T R S AR R S R R A SR R AR A 557

AAT 55 5 e 4 SR AT BRI

N — BTN AT RE 1 8018 5 6 70 % 4 ) 22 5 4
MAE, b & T E—Fh R S 28 i
R AR /N BRI ERfRAT 55 40, HoAth 5 T 557
T — B HRE I — B F R 2, 4l
(R SR 02, RMDAFAE i) 22 5, IX a5
FW, — BTN PR R RIS 5 R S v DR R AR AR T 3
FREM IR . AT R R, — B E
REET RS b R B, Fh— Bl AGe
Z e U R IUAT 55 1 f B 08N . 1 RS
HR G F e e b RS Jr i . 55—,
RS MR ) BOE S AR I 2R, HAE
5B Z 0] 22 5 (AL 3D XS 75 4T 55 78 S5 1 i B
N, X BB RNE e 7R iR i B A B
Wi, X TR R AR ] T — RO RE S TP T
o S, BMEEH T — BN AR D — e F
e S, dlaxt 4 K 2505 F 15 A fme T, J
KT AT 55 i I W 1 1 T RE T TE T AR RN
ORI B A R e o ME— A ) AN 2 1) I AT
% o AL S FERE T T — RN RE I i A AR
ZJE, fRES A RE ., XoTietm TZEss
D £ o L3 AT 55 U R B E I BT 55 B
BEAIALE T B0 . PIRIT 55 #02 Je a7 il AR R
(942 0L (Boudiaf et al., 2018) (TEEUFFIWIAT 55 1k
B A, AE R B AR AT 55 b o RN AR A ),
It HAR T B A i AT B S o 33X v B ) A
BL 1 1T R 5 350 T W FR AT 55 76 7 A AL gt Y s A
K, DA B — BN HIBE 78 B AT 55 26 B 1o fit R
F1o TATLEENABERI TR T AARKIE I —
BTN 1 FNE T B8 16 T AL i R s, &
MAE 4R 6 WEF AL, — BN AIRE J1 A 5 i
(BEA 2 () AARY IR A K T ) —Fhif 5 g ) (1AL 3
) AAR?) (IL3R 6 FIER 7). I FR AT THEWr, 7Ei1Ew
A8 7 1 32 3R v — BN N BE ) i R SRR T

TRYBEE RS, AR F T AR TARE E AR,

S Py E R AT AN g BT E RE IR R .
I, 35 RS R D AR 5 I T e A
RE A R A TTRR, X R I e B AR —
MEE R R R, R — RS E .

FATEREER, xRS GE J1 i
32 B BARSCIAT 55 W E YR . ARBETE R, T
IC B AT 55 MERE /D, SR U IE R AN BEAR - b S ke
BAXAIRE ST, DRI FRATTR SR st A S 1) B i fie
JIRIFERR o X ATAFIZAT 55 % 0 T3 B (R AR

J R B R AR AR AR B . T — 2 A5 1T L
22 HoAth A SCTal I B AR 7 AR I SR X, ik
SRR I FE AR, BEARHES TR —F N HIRE S
WKAFAR B o AE A= B AT 55, AR T ik —
B0 &, ra A st e s E X EN T
A MBI ) T AR A A R, BRBRAE T O
VETE T T WP g 25, (R, TRliE AT 2 S0
gk nyidic Al . 75— ratss ., LA E A
[ X B (481 4N X e A2 BESRON [ Y ) F 7= A4 55, T8
b S B 5% — RN HU R IR AR AL XHE T i T
AR, ARIEEE A B 2T it 4535 555(2019)
Mgeit, Wit E] 2050 44t F A 6 A PRt 1| AAE
WTE 65 Z LI L, PRI BAE N BINAIBE ) FliE 5 Ak
T TR R AT AR NG B B OCH 2, AT
HUIRR T —BONABES 35S PR ANIE 5 7 2 fE
NZMRKR, HEE T EBF NS FEANZNW
5o WFIA RN T MR BAE N, R EF
NWIAFEI DI RE, W0 &4 N H 8 A T 19 58 3T i L
A —E MR FAEH . RS, Xt 4+
XA B IAHTRE 1 RN 5 A8 0 3% g o 45 T
YEEA 55 3

5 4Eip

AW R BT AN EE NI TR 5 B AE
TG F AR IR 22 5, HZERAETL . A
N K B BR A A AT 55 R EANA]  BAE
NI B IUE F AL 5 R BRTHAEA, i H— Bk
HIRE 1 I 5 R S e 0 X 1 5 A 55 7R LAY DR AR
ATEH A AFZAE N MW EA AR 24—
RE i = R AR REAR /NI 22 5, (BAE R ZHUE
55 R BIERE 3 2 DA, 2 1) 22 S AT R
X BRI, 1 E e B AR TR F AR R
EIEE R S (S EIEA R R ER TS | B R R B
PN S IDATING NS
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Language processing in normal aging: Contributions of information-universal
and information-specific factors

WU Hanlin; YU Zhou; WANG Xuejiao; ZHANG Qingfang
(Department of Psychology, Renmin University of China, Beijing 100872, China)

Abstract

Language is a complex lifelong faculty supported by the general cognitive system as well as the dynamic
interactions between comprehension and production processes within the language system. Studies reported that
while normal aging impairs important aspects of language production, most core processes of comprehension are
robust. However, accumulating evidence suggests a decline in comprehension when comparing older adults with
young ones. Thus it is plausible to assume that there might be a general degradation in older adults’ language
capacity. The information-universal theories assume that the aging of language is contributed by the declines in
general cognitive abilities including processing speed, working memory and inhibitory function, while the
information-specific theories highlight the unique changes of linguistic representations and their connections in
the brain, which may result in decreased interplay between comprehension and production.

The current study investigated the relationships among language comprehension capacity, production
capacity, and general cognitive abilities, and explored the factors that influence the aging of language processing.
We employed two groups of participants (103 young adults and 114 older adults), and measured their general
cognitive abilities and language capacities with different tasks. General cognitive abilities were assessed in three
dimensions: processing speed by color judgment and numerical judgment tasks, working memory by digit span
forward and backward tasks, and inhibitory function by STROOP color-word judgment task. Language
comprehension and production capacities were measured at word, sentence and discourse processing levels,
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respectively.

We first compared the performance between the two age groups, and then conducted hierarchical regression
analyses to examine the contributions of information-universal and information-specific factors to language
performance. Results showed lower scores in older adults than their young counterparts on all measures. The
first hierarchical regression analyses revealed that there were differences between the older and the young
groups, which presented not only in the contributions of general cognitive abilities to language capacities but
also in the contributions of comprehension and production capacities to each other. For word processing, young
adults’ performance was predicted by both general cognitive abilities and the other language capacities, while
the former did not predict older adults’ performance; for sentence processing, young adults’ performance was
predicted by general cognitive abilities (only in comprehension) and the other language capacities, while neither
of them explained older adults’ performance; for discourse processing, young adults’ comprehension scores were
predicted by their production capacity, while older adults’ scores of comprehension and production were
predicted by their general cognitive abilities and comprehension capacity respectively. Results of the second
hierarchical regression analyses indicated that both general cognitive abilities and the other language capacities
contributed to the group differences in language performance, and the contributions of the former were larger
than those of the latter.

In sum, older adults show an overall age-related decline in general cognitive abilities, language comprehension and
production capacities. We suggest that the aging of language processing is subject to both the information-
universal factor as well as the information-specific factor, with the former reflected as the general degradation in
cognitive abilities and the latter related to specific changes in the architecture of language system.

Key words cognitive aging; general cognitive abilities; language comprehension; language production; information-
universal factor; information-specific factor





