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(' THRE R A BE, FIK 400715)

1,2

CEYNIRE R E AR E2BE, 5 550001)

TAEICAZ 0 1) S 1R K 3800 (reverse word-length effect)F 78 X 4 ial Fll 4 i8] 1R & A0 10 2R 347 R i 7 371
[, A7 KR [RZ S TS iR S . ASCFRE A M RHEE T 3 A 280581 SOR R snz i AL
SCEY 1 SR AR R A IR AR 3R, BEAS B A inlia R O, A5 B ST 1R R R SN o SRR 2 WIS T
KR 2 [E] T 22 5, 45 SRS IR RO SN TE A, ELAR S ] A s S T kR ] . SEEE 3 Wit T G Ak

B, 155508 1 RPIRZS

o SUBIR LR BRI UM A BT 58 . =SSR A S5 RIF A —2, ik B

1 T W Sk SIMPLE B TR I s B, BLSH RS 500 Ak |2, (i, R EmY
VBT AH B 58 4 SR B A 78 5 QA7 3470 T B4 XL A R4 7 o S A st i
W SRR TR B #E 16, SIMPLE $Hig; CCPP %

Bg42

1 55

TAEIC AL TR R (word-length  effect)
& SR AR X K B ) e ] 2H Y R 4] B S ]
FAEATHPET I F M2, 45 A Hin]im] 2 (1) B2 B
L o B3] 1) R A I i 4t 22, B B 1Y K HE A2
J7RERN KRB (AR REEE AR, RN, 2007). £
SR ) R CAZ B T AR A B R B 7= A, eI HR
5T X TR AR, PR R o IR AR T DA B T 2R
I THAR K AR BEIE (trace decay plus rehearsal model)
Y%A (Tolan & Tehan, 2005).
Baddeley, Thomson Al Buchanan(1975)5E JGk
B3V 1 5% VAN S5 i i e B o N0 i 1 =g 1 K v s e
fe, BV ] Y 2 R 5 R Y B30 A (] G
o AT HE R T 1 A IE 12 (verbal  short-
term memory). Ffi)5 Baddeley #2%H T i [0l #%
(phonological loop)fi# F i) K &4 i (Baddeley, 1997),
{HZ RN 2 )5 BiiE, — Aok = 90 i 1 57 1) BRI i B
(Nairne, 2002). ffi#5 Baddeley 1 TAEiC A2 RUA i
R, BE A B 0 ] K RN 1Y i B A g, (B

e . 2008-03-26

Baddeley(2007) 4 ¢ £5 3 T 11 36 (list-based) (1) & {4
N, iR JE 18 2 A7 A2 3R B (rehearsal speed) 7E 1]
KA AIE ] o Al ot —A> 251, R
AT AT — A~ B3] () [ A2 S BORT R 4 Je o K
A R Z T LA S 5 22, o RN TE A i
B, AR 1] 2 3 R [R] — ) 3R v H A B ) 5 AR 1) B
R, X ERE IR ICAIRIEHIBIS 2

4k Baddeley Z )52 DA RKERGRIE T 1A+
RUSLRIAETE, AR BIFS 22 R FH Al i) < 3m] 5 1)
W, i AR TR A U SRR A R S
7 AFEBOT L AR & il (Neath, Surprenant,
2002; Longoni, Richardson, & Aiello, 1993)., H#H
1] 5 11 10 (Service, 1998) . it 7% FA3a] () K& & B[]
(Cowan, Wood, Nugent, & Treisman, 1997; Cowan,
Nugent, Emily, & Geer, 2000; Cowan, Nugent, &
Elliott, 2000)% 17 o (H )2, {HLAG A& I ia KRN
14 2% (Lovatt, Avons, & Masterson, 2000), # % H #
KAl MM B GHR TJ 10 1Y SRS 30 (reverse word-
length effect) (Neath, Bireta, & Surprenant, 2003),

%A OUL B A i R SR K AL 7 Cowan 58 A
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(Cowan, Baddeley, Elliott, & Norris, 2003)% 15114
¥4 1) i7) 22 (list of pure short words) . ZEFE K Jr] ]
(list of pure long words) ., 58 1] 5 17 ¢ (mixed list)
BORWORICNL, SR LB KRR R T L
N RSSO IR v %y 57 S 2 S = o S B o S )
WIS . IR T, A Tn] Y 33 Ffr =]
TCARFHENE R T o AT SR RN AT e 1
LT A K, TRIIA—DELTICCAR
HANZR, HTHBRIRAGRRTPEERN SR . Bk
TEOL R, ICAC A SRR AR R AT, AR BB
Fo i 152 3 1) R IR SE ARG 1 L XE ) EL 1],
WA ] (B2 B ST A {HJR [BIAZATS 35 T X 3 A 1) 3R
IS IR, PRI i A i T R 3R] Y [Tt 52 45
B, TS H A K R I T4 A BRI R
H Z i (a capacity-limited focus of attention)(Cowan,
2000)8 17 5 22 th 5 (episodic buffer)(Baddeley, 2000)
MVE ] AP, Cowan 45 A (2003)id 42 K IR & 1R &
A8 23 [RIAEAR 0, B ARABOE Z Wi ke . B ]
Sek . BXRLLFNE FE 4 (2006) LA H SCF IR R
SEEHL YRR T TRl AR A, SCRE T Il
ELR MRS, TR H R B —
EM .

AR T B, 5 R AU [m] ) 2 i
T3 H (item-based) 4 Jry &M o e - (19 BRIE e BE 2
Neath il Nairne(1995) $& H} %) ¢ 1iF £ &Y (feature
model). BTN XF 18] 2K A 44~ FLR] (35 B ) Y 112
B e F n) AR BRRAE, 15 R ER R SRk, R
A BE S L o A BRI A e o T
HIH)— e R, RIh HEE T — Dot
2316 E B R M2, KR AE T 2 B sy, [
TC I T AT BE 5t R B B S — A, PR [R5 0K
(Lovatt et al., 2000).

Brilt & i) SIMPLE(Scale invariant memory
and perceptual learning) it J& F TAEICIZ )RR LAY
R, X BRI SR IAAG LR 1Y R R S v, A A
BRI IRIEES, 01255 GG T H 7R 2 4
25 0] i %€ v (Surprenant, Neath, & Brown, 2006). 4]
b, )2 e 2 DR N AN GEBESRIE, o R
IFIRD 2R | T H 48 B AR B AE L . IR 45 3 3R I
A B 35 H PR 35 H 4R R I H A B
SEAT AR DR, S04k BRI A AE B AR S, Y
K g R G IR S PSS, SR A R T
(Hulme, Surprenant, Bireta, Stuart, & Neath, 2004),
SIMPLE Higikfg i, 7 B FEEBURXT A 15155

AYIE YR, AR TR REAmE,
HAIIF A BIERICW A S, Bichy2m B 1 8
A D)7 B FIAE Ta) 32 b B B DR, TR A 4R B 1)
P ML 2 o FRATTHE M T S I BT R AU AEAR R
(Nairne, 2005), X T HVEHF 51 MIA24F 55, BB FIL
BN 2 AF B PR B 3 4k B (Lewandowsky,
Brown, Wright, & Nimmo, 2006), HAth&7E 4k 1Y
A M AN EE R, SIMPLE BE 15 5 fn] 3 SRS
T AR B I TR] B VR, iRl 80z U5 PR Ay ) 3R
hRIAS B (4 52 2P L 0 H R AR bE . S anlAE
P, S in) A O TR BN T SRR, ] ] AH LY X
W 5 48, B LA 5 3 9.

SIMPLE BRIS GRS I AL N7 4 Bireta,
Neath il Surprenant(2006)#z 15 1 5256 Hh AN A1)
IR T O, T HIRA A R L e [a]
12855 5 2ok g 1R] 2 — FE S o 40 Hulme %5 A (2006)
prive e S o VI N I N [ R S | A R [ 8 R T D =
IR N o TR N G R EIBE (S A = il
(background word) & — A~ 1] (55 48 18] )V A i 37 4]
(isolated word) IR A1), LR P HY B )3 51 (0]
1o SRR AONIE A, BV A fEA B2
DL TR G iA 3R L Aloein) 3R A S 4r py B2 i B, H
RA R R AL B ST 15 cinl;, EEE
BT RO BN, B 57 4K 3F] (isolated  long word)
[ Z B4 T4l 37 6 37 (isolated short word). Hulme
B NN, BRI S50 T FH 36 18] 26 14 52 3R i B
FEFEZE S e, BV R 38 T30 H AULAS, dnin] ()
22510 H AYMEE (difficulty of assembling items) /AN [A],
L IG 2 [ M B . s S B A, X i 57 ] [
TR A BE 18] 5t 5 AN [R5 B 5 w1 2 ny
S PEZLN (Von Restorff effect) f# Bé (Cowan et al.,
2003), Hulme % AR, KR GAE—&, #
T T 2B LR (o B AT 43 WSS, A F TR R
Eritb =z Ab, k] G A 3 H 7EA [F].0 3543 (8] 1) AR
FRTEZE S o (EAF—42 002, MATHR S T RE W7 22X 5
A1) SIMPLE HS i FEFE 1T (modifications) 4
RE 56 4 il B R IR SO0

25 BT, TR R AR AU AL T 00 H Y Ry
WL = Z A B e AR 1Rt . BT AT LA4%
AT M f B RN, AEXS T 2 Tl O, 1) i e
FERRANE, AR TR A M8 7R SR 800 AL . 4n
XF - (o] B RS 0 B ) - 1) 6 R 19 2 B TR 75 5
M S RIS O 7 S i IR A Tl FR I A XK g 1]
AT & IR T R AL, A AR =
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HEAEC? WX} SIMPLE BEISRSEIN: IR &1 £ A HF
FURGEEM RN RTEARTT EA AR, HNFE
WA SRR YR B A, AR T T A R, HAEE
SE 4 X R RIE T B IR VR A A I 4
) PG S SR R Y SRR 22—, R4 T 1 AN
() B 25 (] Y R AR5 0 AT 47 BRI, 7 b
XoF S AR ONE ) A T B IR A B IR, i —
G HREME,

AW G A LA DU 3118 S MR, R 56 R 3R K 8
N R SO ) B hth b — 2B BRI ML, R 0
ZEA AT T LA RS . ABFSE BRI AR o,
) T A it RN B R R[] B8 A TR R S BOAS R A
BB %, INmisgmidis; Hk, EFmHEE
WA AEAS [ 0 5 5 M R AR g i e 42, X FP R AE
IFE—ERTE SR, B, PN TR 0 fh B2 2%
Hh U P AT # (central executive) I T 1 5 B IR 4T,
PGt 1) £ 5 2% U 45 1 AR (visuospatial sketchpad)
Z 54t | W45 (Baddeley, 2002), B AT TR i Xf
T FRAICAL o ARBFFTSLEE 1 BEDOE Sl iR 22 1Y
TR SR A 1) 2 v 1 RO BN o SRS 2 R 1T
TR A3 1) 22 S R S [ 5% 2 57 9] 14 B 3] R0 2 5
FETESZIA, ST (A B e i — 2P g . 5K
55 3 PRI BRI B RSN RS R R S5 T IR A1
FMic Az, txd B Rl AN R B TR A, X Xt
SIMPLE He (A [].0 23 [R] SRAE A A 55 .

2 SEE

21 KW HEB

G5 RSl iR 22 A TR N, SR A 1 2R X 1]
AL FRIFE T o T 28] Al s 1) 2 v A 3] 350 B
TR A 1) 32 il ST 3] B9 S 3] K 3RO o
22 3K la
221 WMWK TUR KT 12 AR (6 B4,
6 £, ABIRASIELR, SEiEiafE. A%
M S IE S, e, ARF, 4
W% 20~22 %, PRI 21.03 %
222 RIGHRIFLEE SRR A VR LR
R, ARG B IR] (s B ) AU SR (s SRR
W) 10 A, YR 510 157.3.132.7; )44
AT 5~430 ZBIXNIE, Prz=, EHEdE, 1990).
PR BGRE FH 55 Ah 20 44 K2E 0y 1~5 SR
VERE, R AER BGR 145 AR 2 4y, — B
B3, BARE 4. AEHABE 5 4, MR
BJEFE 0K 170, 1.73, R ELHEL E,

)8 T LA 400, BXE R E iR R A,
BT G A BA R 55 X H RS2 440
SRR AL RN SR 450x150 1R R E
BIKAT . LRBPAREIT AN s, BRE
17 Bk, AAHEERR 1024x768 142, IR K
75Hz. SEEGFEFH E-prime 2w il B, 7£ Windows
XP #AER S FistT.
2.2.3 LISt CRA 2xS #l N EE LRk,
H AR — R A A, A Slioke T ] e (T 1)) F
appr TR R (M0 7)), H AR P sIALE, R
e R 2 e 51 S B S SR B (1-5)
224 FKWEF gl TR, EXSL
ORI SC AR T A L AR AR 2 1000ms, Fif
Jii BBt 2000ms (45 17]) 3k 4000ms(K 1)), ZER PR
P IFE A L RIGFHEALI AT B B
A AT A “471000ms, BEERKK S 5 A
1A, 4FiA) 1000ms, [B]FE 250ms. 5558 5 2 R 25 7%,
Bl S FH AR e BN [R42 o ik BRbR g A
T—ANFEA e A ] S 1 43 [ sh ik
AT —=DFIMES . gt f b gl A Ge 75 &
o BRI RS T T A E SRR B o
TE S 90 B 3 o B AL O A AR 2R, 0]
IR R 4% 20 A, “PAre= S UT 5, dapR e 1
O3 SCIR A AR 1) ) B A R T IC A2 SR s
e 38
225 EKWHER UMK IEMZ S H AR 5, 2%5
RN BT 220 Es R Bon: fraii ks, K
IR (M =0.56, SD =0.18) ' A% T4 7 (M
=0.79, SD =0.11), F(1,11)=44.10, p<0.001, FEWid)
KRN AF AR P9 BN B3, F(4,8)=22.97,
p<0.001; i) FZH 5 /¢ 5] 7 B 38 HAE A B3,
F(4,8)=2.30, p=0.15,
23 X 1b
231 ZTWHRX I 15 BERARIKEAT B
AL, 8 sk, HIBRAS IS, HiEisiafE. A
BRI SR IR, W IEE, AR T,
AR 20~22 %, AR R 20.64 %
232 RIEHEIFLE  LEMBA S
la #HIF] .
2.3.3 SIS R 2x5 gk N EE SRkt
s —ER G R HAE X, EEE—K4
B DBEFRAT 1A PR ) F K — R G
(4 ANPUFRA 1 ARCFRER); H AR R
PEE R, TRA I 80% AYEF SHiHI AN 209% Bl ST
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T2 AR, 75 S ia) Ak ST BRI FE 3 A0 08 B A B RE AL
Mo e PO — R R BT R BT . Sl B
ORI HREEARS Sl ST A, IR
LIRS 4 184 75 541 o

234 EKRFERF SLEETF 5 1a HR.
235 KR [ 2x5 MEE M E 2500
MBREGERNT, ERAGHRSD, BREWRWAG I
KA TR, W — KA G S w0 Tk
—WHHA, F(1,14)=4.21, p<0.05, JFH L& RN B
¥, F(4,11)=18.61, p<0.001, T [ 75 &b o3¢ HAE
H, F(4,11)=0.84, p>0.10.

— 0 S LA gt 37 3R RN Y SR A AR AT
T2 . 200 iA) R K AR B R i) <5 T M &
P ST A 3R] M BB T4 S Ja ), F(1,14)=9.63,
p<0.01, B 1] K RN T3 50 A7 AR
F(4,11)=12.67, p<0.001; —H LKL HAE, F(4,11)=
2.05, p=0.156. 2(T5 st ial MK A B 1)) x5 Ty 254534
KB, WS R EAZ B S T R K,
F(1,14)=14.16, p<0.01, KRN AAFLE; 5
{7 BN B, F(4,11)=13.07, p<0.001; —F I
HAEM, F(4,11)=1.33, p=0.32,

R T B — 2 A 5T IR A i) 2 rp s ST 1) Y R K K

IR, K SEEe 1 B9 a A b ZEAESE, LU
One-way ANONA 535l 82K | S il AE A S 75 5% 1)
b 37 ) Al R TR =R LA RS, AR IR 1.
JE R AR PE T B 2 RO B2, F(2,39)=0.20,
p=0.818; KiAfE =Fl/KF L ERBE, F(2,39)=
11.07, p<0.01, Z i i3 Bl 7 K3l il 4 e 20

5 5K (p=0.008), ¥ 510 b L T 2l 1]
(p=0.049), AEFIAH fﬂﬁ’ﬁM?ﬁéﬁ%zﬂajﬁ
T 5 1A B 2l0E R A4 £f B L) One-way ANONA % %%
H L St , RIRAFAE W 22 F(2,39)—3.84,
p=0.030, 2 LA B Al 37 1) B 4 3 A T Ak
1) (p=0.009), ¥ 5tia] 5 4likEin] Jo 2 5 (p=0.194), 7l
SIS T SR JE 25 5% (p=0.136) .

R 1 AEFRLBEIZREREIAGEIT

FiaHEARY i i M SD
1R & ) b 1yl 37 1) 0.76 0.12

W) RA R SR 0.79 0.11
AlURE 1] 0.79 0.11

7] % Hh ) 2 ST 1] 0.86 0.14
] 2 I S ] 0.69 0.18
Eiy S| 0.56 0.18

b

iRk IR

I
(5]

A
E]

24 S5iTie

SEBG 12 ADUE A X TRl 500 F B2 1) K 35
IR IEYERE Y, S5 R FEAiiE iR R, fEAER
KAV . PN E ROV TEIRG R R, fAEM AT
) Y SR RN, T SR A A AN, 3 Ah
A0 E WP LS FEROY o X EELE R S Hulme 55 A
(2006) Y S e 25 R — B . FFLE VWIS, At
BN P I EAE R F AR G, BRI AE ST R H A,
H AT AFEZ LW 58 A5 B0 77 90 A7 B 200 o 5 H
A% 1 1 A8 BAE A 58 A0 A, oA g 0 i =
IR S 5, AR AIR T . ARG RY &
RUBTR A AR R | R o3 AR SR ST 1R A S
) A S8 [P B St 1 25 7 o % T804 1 4 SR rp i
B\ v i N1 v/ v 1 B vl S i I VA5 % 8 5
P S, BT LUK SIMPLE B82S 51 4 5 34006 1
WS RS, AT R, 1 B B P e v DA R
R B R B I REE, DU —K G rin R 0]
PRF PO — R4 A 12, Fﬁu{% ) TPk Ny
RS ) E1 K VA i e VY ST R B i TR e e B = UK
W& 1 55, gxﬂ)}"iﬁﬁlﬁ’cﬁbﬁﬁﬁTﬁT% SRS . BT
DL 8 5238 0 AT BE 2 52 e S5z 1) K 3500 1) — /\I
F o SR, WEAP RIS B AL T AT A s S IR RO
BLI, 75 Lt — Rk,

3 SLEG 2

31 XBHB

BN IEER VARSI e i [ - i 1
225, SUEIRA IR ML &R, HIEHE A1
& Pl ST ) ) B2 3R RN R A5 A7 1R 2% R B ) T
(RS, 1 — 2 R 00 1 o B e
32 IR

16 ZAERARL K EA (8 BB, 8 &k), B
BRSNS, B AR AR E R B
BUNIER, WTHIER, HRF, Fi 20~24 &,
IR Ry 21.32 %
3.3 KIMAAIN IR

SIS AT RHMI IO R A%, A3 R
TP, e Sl B ORI, R
TEOLR SEEe AR 10 A4, 3k 30 A, PSR 43 51k
157.3. 129.6. 132.7; WSS A T 5~430 Z [H] (X1
TR 4, 1990), KB SLE 1la —FEHEITIT 2 FIOE
i, B NARF L lag
34 EWigit

K 2x5 Wl NEE LRI R —REHID
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PRH A 7, AR =LA (1A SUF TR A 4 4
DAY = A (A PUFEIRERD 4 A =)
RRWRNTIINIE .

SRS 2 PIRA IR FRAIH 80% MY SR FT 20%
M7 ARIZE R, T st R ST R 7 RS R A B B L
B, SRR IR, DU A E R . =
A BRI, S, Brohs, AR, didugh, 16
Ferh ity sy R e, A =R T A
35 KRERF

SRR 5 1a M, 1EUSC R R T A
ABERTERL 2 FlA1 2245 20 K. 40 YR 2 BRI e e
TOTAERE, S8R 20 YJE R E — IR o SE 545 o5 1)
Wﬁﬁéﬁ%ﬁM%%o
3.6 SCIG4ZE
3.6.1 %mﬂ%MH%ﬁﬁ&Emiwh POK)7
I Gt 2x5 B Z M 220 Hr a5 R, R
BRI HE T T ERY, F(1,15)=3.77, p>0.05;
JFE5 o7 0O B3, F(4,12)=15.42, p<0.001; —%
KA HANEM, F(4,12)=1.287, p>0.10,

A — 2 43 50 DA 37 3R] TS 3 A AR R AT
I 225301 e 200 3R R KR B IR <5 T 22 Mr 3k
W, FEIR A 1) 28 o 37 1] [ 42 RS T 57 4K 1
F(1,15)=5.97, p<0.05, 757 18] B0 751
B RO B3, F(4,12)=11.93, p<0.001; M &4 i
FZ0AEHAE, F(4,12)=4.310, p<0.05, H1 T-M2ia%
HRAYTT SR =R, 208 SRR T = A e
A I ESMIEHENC NG TEES, F(1,15)=
0.64, p=0.438; JTF YL ERUN B3, F(4,12)=14.64,

p<0.001; WA 22 HAEH, F(4,12)=4.00, p<
0.01.
ANEE RIS, T DS TR SO R ST 1) R

T AR BE RS TRCNT ¢ KT, 25 R R BRI A 1R % Hh
S 3] B2 B B 3 A T SoEl, =3.16, df=15,
=0.006

362 REIWKRSAMIARLBIZEMREILR W
BSLEy 2 S5 RSSC 1a RS IRA o , Hiflg
Gt LR 2. AN TR A TR PR R ST
] Y SR s A0KE IR Y ff B2 DL One-way ANONA
FEREFH NS, R R E 2R, F(2,41) =
3.79, p=0.031, gﬁ%@%%@iﬂ@fﬁ%%ﬂ
FAR T AR (p=0.021), BB EFRTHEFRIFAQ =
0.026), 1fij ¥ 5 ia] 5 4l e 3] [0 42 i 45 25 5 R B 3
(p=0.803),

® 2 AREFAELBEIZHEGHIRGE T

FiRZE A ESnilédri M SD
RN TR AR T Y A ST 1) 0.83 0.12
RF IRl (S 1a]) .
A 0.79 0.11

TRA IR Bl ST i) 0.76 0.13
PRl (K i)
R 4l 0.56 0.18
e WEIRATRTE ST 0.68 0.16
|

P =IRA TR AT S 0.69 0.16

37 S5t

SEE 2 R, IRGTRR PO B G X
TRV, X UL X =44 TP =414 2 4] #Y [8]
TLEJZ,J\%E%ﬁﬁo Xk — 5, JCie s Il i

1k SIMPLE HUSHE AT AR 4 Hb fif B o AR B i
IEIE%EE“L/E, =21 A RN DY = 2 5 P FR R A 1R 3 2 ]
SR B R 22 SR, I LV 7 20 2800 T
&Ko MiARHE SIMPLE i, W =414 FPH =414 #F
J& TR AR, ARXT T Aok 2R #1250
Aepg, B LA LS 0 i 2 225 5

SR, TESEYS 1 % BUAITR A ia) 26 op il 37 18] 1) )i
TN AESEE 2 TR e, HE T A Sy 3 A IR AL
AN A1V RVl S N T VA Vo RV o e = e 1
FIS A A TR — 4550 BARA =LA —
G Z ) S R i TH) G Y 35 25 e, FLR [RIAEAE Ry
SR B IR AN TR AR L, AT AR B B S ARG R
B B[R] S b F 45 B, BT DAAFFE TR R RN o i e R
SIMPLE HUg i, ts7 nl S im0 i Ji R 7E
T, A E TR R R TR B R R AR B R
P TR T IR R TR AR AR TR A A AR
(ARSI 285 5 R B, 37 3] 5 1 S0 9 22 S S
F RN A BEA B, AHE SO O T R, 3K — a
SIMPLE ¢ Jo i ff B .

T (0] B T B R T L B gt S ) PP Y 2 3
KRN, R 70 37 38] R T 2000 1] 1) 3 AN fig i
W, ZESE0 1 AP & B S IR T aloksin], i ] i
PRI A by i) AL AR R R ARA LA, TR R %45 3] 4l
KRR 1) R B S B A X, ARZ 45 SR Sk 7 K
T I B c t o [RIREAE SE S 2 i il B T 2L 25
B S 8l 1 N 1 )50 N Y e 2 1 S T I S/ v =
soial o X ULRHBR T 18 & 08 FUR & Bkl 2b, il 37 n)
PMAZIEARAT T —A4 8 B REPE (Cowan et al., 2003),
XAk ST 1) R B ai AT AR #EVE A o i SIMPLE B2
BT A HE R, OISR AT BRI RS T — AN
AR RS, PRI H 7R AS RO B [ A TR AE 1Y
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J& Kl (Lewandowsky et al., 2006). JE A5 R%E, R
A AT e HE AL T ) RS 2 5 T Tl R, 5l
B TR Y RAE, B8 R L R

T — a5 ORI A 1 T2 12 S W A3 AT R A B SRR,
AL 3 thiE— DRIk,

4 SLEG3

41 WHH

iH A GE IR, IS e A X YR A TR R rh
SEARTEAC RS VE T, A2 i A T S5z il S5
()5 M)
42 KR

15 ZAERARRN R4 (T g, 8 Hick), A

B S Insis, WiminbaE. [ BRI IR s
A IER, WTIEW, AFF, Rl 19~21 %,

AR R 20.47 %
4.3 SKIMRFLEE

SEEG AL RS 5 5285 16 AHIF
4.4 It

[FSE50 1b, K] 2x5 Bl B A e i et H
i — MR G HRAG T, GiEMNE —KAA M
PR —Hm A, A2 NPIIIE .
45 RKKERF

SCERFRIT S I 1b AL, T B R AR TR R
BISESE, HHAAKIEMRRE, . wESF
AR, BN 250 BRI HHE, &R as
BB G, ARETFIR Bz, E xRS0 R i 7 v A4 #
RTE AL 2 PRl A 20 K. 40 IREBUBF P T
AbBE, SERL 20 YR RS — IR o S2 50 45 R 1 1) ik
A A TR
46 4R
46.1 REBEWEMFESMEREMRELLE 2x5E
T 2 g R, EIR AR, Bk
B G5 AR B R0, DUE—K A& Rl
S T K — A A, F(1,14)=9.52, p<0.05;
FEA BN B35, F(4,11)=14.52, p<0.01; %
HAERAANRE, F(4,11)=1.57, p>0.10.

A — 2 43 50 DA 37 3R] AT 3 A AR R AT
Jr 225301 o 20071 KR S A IR ) >S5 T 22 3T &
Bk 7 8] 2 S T S ke iR, F(1,14)=5.98,
p<0.05, FEBH B ST 38 SR RN, P 846 K
NAEIE W, F(4,11)=3.08, p=0.062; — &3 HAEM
N2, F(4,11)=2.75, p>0.05, 5256 3 FIZLE 1b 4%
WAL, BLSRAR H B A7 18] B9 SR RN, (R R

T KRG 0 2 55 (p<0.01), BVt~ K 3] 5 37 S
ﬂZIEUEI’JiﬁT‘;':B’% RO EN, (B2 /N
FAK 16 325

208 s KR B IR ) x5 T 2240 R, 7R
ST tie = I TN CI K VA5 S s = = S I
F(1,14)=20.81, p<0.05, A AETE; FII0LE
RN B, F(4,11)=5.10, p<0.05; — &3¢ HAEM i
=, F(4,11)=6.32, p<0.01, % i [B142 5 55 ) il £ 5K
EHE R,

ANE TR T IR M B A S TR Y
T A B EAT RO ¢ A, 45 SRR PR i R TR
G 1) & v 37 3] [l z,ﬁizd\ 55 s e E 2R,
t=1.14, df=14, p=0.273, X5 [ 1] 1Y 55 5 25 S 15
AN
462 BERARSEHAREIZERELRE W
BLR 3 MRS 1la M EME, D
One-way ANONA 735l % 5 | Ja il e R 15 5]
My 7 3R] RN R ) = e R 0 S, ﬁ?‘*z_éﬁfrm
# 3. MEIE SRR BN ZERARE, F(2,39)=
0.50, p=0.611; K ial £ = Fh/KF LAy 22 55 8 3%,
F(2,39)=9.39, p<0.001, £ @ L5 3% A7 4R 042
SR A a7 Ko R S BE W T R KA
(p=0.025), 15 T Lk 18] (p<0.001), TFHK
) 3 A T Al K ] (p=0.040)

R 3 AEFIRERE 5K EG AR G

EATE il TR PR M SD
1R A 1R 2= v ik 37 )
GER ) 0.76 0.16
WEE ) R TER AT 5
GER ) 0.80 0.13
4lipE ] 0.79 0.11
TR 11 2= Ak ST 3] 081 015
(HE3R [B]42) ’ ’
PR R IRA TR AT R
GER ) 0.63 0.21
4lipE ] 0.56 0.18

47 D5
SEEy 3 Z P DABO e IR i, BTN g

SIE 3 i X T S ARG S, AR TR s P,
TR SRR R A G, AP
si=rg, s SRR H 91242 BE (span), 7
XTI H 1 52 A 1Y 33 R (articulation rate), T N H
IR (verbal trace) i PRIpRT [B] ] B . R ELBFR R
I XS 55 15 IR 308 1Y G- B[R] 7E 1.5s~2s 2Z 7] (Hulme et



808 N BL

I 41 %

al., 2006). [HIt Baddeley 251\, MR iCIZIREAY
IR, R —M HRedERR 2y 2 7P, Qi Ap
B 7 LS TRL i DA R IR B A A, UK TR (F B, VE
426, 1992) 0 WARTRAS 1A 3 B BN N 1) 3 1
BERK 2R ERN, BAICICIRA W FRE R
2 Hiy 1S AN [] 1) 3 00 B AR B N iR AR IR Y, S
3 BZAF B ALY 1o — AR SO RN o 45 SR 2l
S7 A TR 5k N7 J R 22 R ) 22 S AR S 3 AR B
1, (H2 2/ NFSLE 1b 159 2810922 55(p<0.01), £
W SR BN I 55 1 o X BN A AR R e
BRI o A5G X ok 5 i SR w43 A, A%
WA IR S T e g5 2 FEAE R o i A0 b
5EES 5181000 T, ARG 4 65 15 1R 043 5 HiE
B G A 0 R TR, PRI SR SR B[R] R E R 2 BN
HE RS2, KT 2 A S AR B
Fifitt o TRA TR R A 7 A ALHE D0 — KA K —
PR A, EATEOE A de i A AR R 22 5, I
A2 R ) R AR AN [A] o 33 S S 3 7 B s 1 1Y
RN 9 J5 K . SEBR - Hendry #1 Tehan(2005)
FERAPEAE IR PN IR B 187 91, A5 3 T B i
KR, A AT R T o E S B g AL
B 2 5 8] AL (trade-offs between the encoding of
item and order information)f¥ 2% 5 .

LG 3 SRR SR, R 3 AT ILE
R e R AR TR R i ST e Y AR Sk TE, 3
SE SRR Rk ST R B A AR R T SRR X
A0 S A TR R S ] B SE AR AE 22 e, AR
FIER L R A, X TR A R e
i S — B R L eI, R A ST
WL EAEN . WL ES5RE, v b 5 A4
& AR A T3 & i —FP2E 00 4E B2, & SIMPLE
IS B AR O 325 ] A RAE o AH TS UE 523X
S N7 ) SR SO 7 A ) R, A ETE
FEA A B I () AT ke % i BRI o

5 BihHe

AT 3 DR A R ICIE MR s A e — T
VEICAZ BRI 4 11 56 B M A BRAR RS o T8 o] f B
NI A0 AR N (B2 S IR, B0AS BEAR G M
RS AL T aiE i R BEA Tl SIMPLE B I 22
2 J52 o B i) AR A A B 3 1] 5 R S ] £ DX
NIIEARL & 2R . I, ARFFEA 0 2
RS S50 R ERwEZ.

IEUNAAT T SR OB BEAR L, AN T R A 942 18

2t [h 2 1) R R T B AR o B T B 52, 52
T A A S P TR RE N o T IR SR AN T 0 H R R
Al LA B ARSI gt S50 A7 b, BRie) i
AR A IS R[], 00 H [ TR 22 R g TS
VAR B S 5 ) rh S B T AR A SR IR 0y A8 Ak, i
e BT RS A FH O 22 R BILE 2 5 RN Y A7 o R
to B RNCI FEAAEE T . A FE L i
T BR—AS g H B STCh Pi, W Pi
Al I R AR FE R Pimr{ofi(Vi, H)+uf(Ph, t)+
(1—o—p)f3(Se, )} o 120 H AR R OHEETEE, 22
H AT AR I, 2 P HIVPCEER R o, p
TR EL SN, SEE— BeRsTa) Py AT BB = 1E A 1,
WATREREAT 55 . RS A8k, Vi &5 H
T v 5 A A g f, Pho S i Tl #2 rh
HiEEA XN g5, Se & Huhn Tl fi b 515 XA
K Gt t 2 T I HR B B 1] [B] B, € % i
Ph Al Se MIFEHBA—3H ., fFACRRECCR, 1
i) B BEAR B SR Pi 5 SEPR S Py 22 (8] iR 0] BB Z B Ak
At k IR, B Pv=Pik., (HASLEHISE AR & k
XRLGTREAE RS, RO SEs et 2hn T 7
M Ab B, B Ak k EAETE

FESZHS 1a H, DR ia) R Alioie e 1) 1n) 2 7 2
7 B2 R, #RR S wmASh E, A LA 8 55
Hafity, (H T 3 Z ) H A B[] AR & & B[]
WHEZS, HIefm o R A—FR. ZikE
AR RICIZ 38R, Kaml LA IR 5 ZE 0 2 085 . A
PRTTAS ) S R — 8 I HTHE T, K 1a] Lb e 1a) 75 2 T
AR Ay BE, PR A2 R A TR 2, B AR R R
B o

TELE 1b o, U —KA G MUK —Ea s
TEP IR B B ] EAETE 26 5, FESY AR ¢
FEN i = =5 5 VAR T I R S 1 B o = R A o LV A S
M) r K, B Pi(i sz KIm)>Pi(k sz 4G i), B
VA o 1 o O IV Ol B o VAR [ R 2 [ 3 R £ 5 s e LV
AR B R e v, BIR) SR b o S D L] HL S )
FEARAN A, B0 BT A0 25 0] £ it 1 2 T —— A 2s T AR
PEBOE, L Vi AR R, AXTBEIR S B ofid
Brdn, Rt PiC sz IR)>SPi(4EREIR) . ik Sz iR S5
W ERARE, EFHREMEAE Vi B
R R, (HEEHRSE LW RREATE
o

FESLES 2 v, —J7 T 55 TR A 18 2R [R)E & & B
(B 255, o5 — 5 T HI 55 1 35 sein) 50 a7 im) 2 1]
F2E 5, MR SR g —. AT Sein] 570 57 1)
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(M T 22 AT AEAE, DRI Sy 3R] ) VI(E TR i, [lZ
P N =+ S i B S’ 2 o T VA i S I ST (=
T RIVEER L ERTE L IEESR, BWRE « (HEM
AR SO S R 2 AR 25 S . P Y 25 e R B
J5F Ph ERARIE, Tk S7 J 36 PhoOR Tk 7 K]
PRI P Sz 3] >Pi(C S KA ) o 4558 TS SR
7 T SIMPLE 1 i ¢ Jmy BR K 18- A0 RN & 5 I [R) 7
BNy Y = VIR S

TESCES 3, 1LY 2s A GE 2E IR S 8500 57 1]
A4 52 T R0 U 55, K 1) A2 AT R A S i 45 e i) B
Ko HERBVEHBOA R FEWE Vi, Ph Hl Se %, %2
MR KIS Vi H . 4R 1A) 5 AR 3R] 22 8] Y
ZRIHAe, VI T ST 38 B2 G A A 1
AU A DG o AER AT 3R J5 0 7 SRS A A S R AU
3 1 I 52 3] A4 0 1 7 A AN AT PR A PR s T AR
WS, T E AR R B R AR R . IR — KA
A iR R BATE S O UL, W R Rt B Y
243 HE, M AT LT 22 b 52 3R B gE]

FETXF UL E SR R LR G b, ASESE R
TAEICAC 1Y 38 4 - B AN ME P17 50 T (competitive-
complementary parallel processing, CCPP)fii5% . 1
WAERIC KT B 2 Fh iy XER W B B0E, B i T 5%
PBEA R, LU gnth o7 20 EAea (5 Bk 7 rp
PUTERX — R G H W, X Fh AT LA —Fh
ey, gwre, iR gy e #.
P e A S KEHCIC R AR, RN HE S
77 XA TG SR, B 5K EHCTZ R R I8 3
A TG R . BT AFETR I B B & Fh 2 i AH .58
AT . 7E15 B4R Be, i ULy 4 fidh )y
KEERIAEAEE, XMEAEESHEREWm
e TESR ST B i I REA [F] (Baddeley, 2007). I2RAH
BRI, IARBCHAR TR B2 2% aniax
Tt 7 AR E BB AR, T4 5 LLdE
e ghtth Iy A RIS B S 58 0 AT, B3
42, 750 A2 R0 By ATE IR B B 3 2 45 A
Hifih Z VR AH B4 5T . CCPP R TAEIC 2 &
BRIy NashiE s . M B =T, H
T Y B R 2 5 A0 B A S B vh O 28 5 IR S,
R G Ry — i e S 5% A 2 AR W - Romani
%% N (Romani, McAlpine, Olson, Tsouknida, & Mar-
tin, 2005)& B, 7ERSIEIT, HA HiE R
WA 23 R B B SR RN, R TR A TR RO AT)
FETE o AT A b o %) 3] 25007 U5 T B3] 114 3 719 4
o RE AR IR I R SR BT AR A B e i T

B2 AR T SCRAE . ol T CRAERYE A, D
flirEiE T LAREA R in), KW REAR e i g &
FEEMZ K tesh, WBEASEER R 1iC IR s i
HIRAE A, o SRS RATAE R, DRI T R
WS i o 5 ZEU RS, CCPP U — 2
ki, A frtt— BB .

6 4Eit

A58 ADC 7 3 7 DA A A I B ] K 08 B9
B, SR AL ARai i R A 0F B A AR I RN,
TEAR S TRTR A5 1) 2 A5 R T A7 A 2 3 1) S 3 4 5N
HH G 1R T 2 8] Y 22 S e A S T ] K AR
TR TERUSEIEIR 25 AF T, S S7 i) B iRl K R0 A B
HISS . BT LB RIF RGNS IR i bl e
A LR B AR IS P 08 S il R0, A i T
FTE A RN 2N A 3R . SIMPLE B
AT LAER 73 i R AR P B9 ORI RN, 1] A
B BRI T 5 118 24 S31) 2 A 2 53 M 2 R Y A
F.o 16 IS SIMPLE BISHRRUE 583, T
LR S BBV, B RS R 4 2R, 75 S
A HH . AU TR — D 2 E S
TEPGCHT BB A B 5e 4, 7 2B B B AN FERY
FATRY I T A
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The Mechanism of Reverse Word Length Effect of Chinese in Working Memory
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Abstract

One theoretically influential and much studied phenomenon related to working memory is the word-length

effect: the finding that lists of short words are recalled at substantially higher rates than lists of long words



91 R AR TARCAC R DU B RN ML 811

(Baddeley, Thomson, & Buchanan, 1975). However, researchers have also found a reverse word-length effect
for mixed word lists: isolated long words are recalled better than isolated short words within the same list
(Hulme, Neath, Stuart, Shostak, Surprenant, & Brown, 2006). Current theoretical accounts of the word-length
effect can be divided into two very different forms of explanation: primarily list-based or item-based. According
to list-based explanations, the word-length effect is the product of some overall characteristic of the list. For
example, the classic phonological loop hypothesis posits that there is a positive correlation between the rate of
subvocal rehearsal and overt pronunciation time (Baddeley, 1986). In contrast, item-based explanations hy-
pothesize that short words are inherently easier to recall than long words (Neath & Nairne, 1995). For example,
the SIMPLE model assumes that word-length effects are due to item complexity, and this complexity affects the
relative discrimination of items in a list. Unfortunately, the reverse word length effect contradicts models that
explain the word-length effect in terms of list-based accounts of rehearsal speed or as item-based effects. Modi-
fications to current models or new explanations should be generated. In the present study, three experiments
were conducted not only to integrate list-based and item-based explanations to account for the reverse
word-length effect but also to propose new ideas for the mechanism.

The study compared serial recall of word lists with varying lengths. Materials included three types of words:
two-character, three-character and four-character Chinese words. The words were combined into four sets of
word list, each of which consisted of five words: a pure short word list, a pure long word list, a mixed list con-
taining four long words (background) and one short word (isolated word), and a mixed list containing four short
words (background) and one long word (isolated word).

Fifty-eight undergraduates (28 males, 30 females) participated in the study. Experiment 1 found a word
length effect in pure lists and serial position effect in all lists. Furthermore, short background words were still
better recalled than the long background words and a reverse word length effect was observed in isolated words:
Isolated long words were recalled better than isolated short words, and the isolated words were recalled more
accurately than background words. Experiment 2 reduced the length difference of total pronunciation time for
the two types of mixed lists. The reverse word length effect was eliminated and the rate of recall was still higher
for isolated words than background words. These findings indicated that total pronunciation time had a role in
recall performance. Experiment 3 used a technique of output delay. After the final item disappeared, a white
crossband lasting 2 seconds was presented in the same location of a computer screen. An attenuated reverse
word length effect was observed. However, there were no significant differences in recall performance for iso-
lated, pure, or background words. These findings indicated that aside from phonological encoding, visual en-
coding, contributed to the memory process.

Taken together, the findings showed that the reverse word-length effect could be explained only if
list-based and item-based theories were integrated. Furthermore, results implicated a hypothesis of competi-
tive-complementary parallel processing (CCPP) in relation to immediate serial order recall. That is, working
memory may involve multiple, parallel, and different encodings that are both competitive and complementary in

memory processing.

Key words word-length effect; reverse word-length effect; phonological loop theory; SIMPLE theory; CCPP
hypothesis



