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(BRI A HE e, 1 200234) (AR ARG K B A RIRL 242 Be, i 200062)

P B 2 = I AR A 1 AR T 22 R R I T R JR i 3 R 11 (modiality-dependent) a2 il 42 R AE 11
(abstract representation), — B FFER KRGS, ARUFFTLL 169 4 K2 NPk, YN TIERE 215, fER
W 3 3 ] st 52 R T 0 D) S8 AN [ R 0 8 0, DA 2% e e e 75 R 0[] e = 5 7 3 3 P B T R . 25 R &
IR+ ALV R T [ s 522 300 ) 3 T R 0] I 18 A [ 1A 2 AR [R], B0 3 1) P B2 20 1t 5 B3 3 1) P9 e 2] 134
WA WS AR R BGEE Ay P e 2) HA R G 0 — BE 25 ST ROV, e RE A ) s R g 5 R
FERLIT WG58 3 B A RN S AR B 741, R 8 B 2 E R N BRI 6 ), T2 E e
(A B 2] T DRI ) B R AR, R W 2 8 2% 2] F RGUINAFAE o A ST 19 25 3R S N B s ] 1938 3 A 5

PERE AL, PR T R AL G e
MRS, TEIE, EIERE L, R EAE
B842

1 5%

— LR R, NEEA PR TH B
2fedy, T LLJG R A 3] 45 A PR SR ) VAR T
FIELN(e. g., Adin & Newport, 2009; F{F5Ha, ZEH,
VRETN, K&, AR, 2011). MRS (implicit
learning) & A HILIATE 5 BRBEH2 fih i) 2ok A8 Hh A AR
b ML ARAS T — S 2 55 I N 2 AR H S B AT R
2% 2] (Reber, 1967; 51751, #ih K, 2002)., Reber
() R AIF 5T % BH (Reber, 1967), 9k 2 BILANF
f(eg., M, R, T, V, X), X657 RpF ik U 7= A
TR, B RE NS N Feth S B X — 1B R A . i
WAL R (e, N, P, S, W, Z), BOXKIRRER
N B R LR X — TR E RN, R ATt Rl —1F
AN ) 5 Bk R

N B2z 2] B IF IR AL & T VTR i = A
ARE: BARART, DFRIEAR R, DIRLR
TEINH R G I BUAE T o O BRERAE A A BT 248 7
PN B2 2] 5 05 B 56 4 BT 7E (Cleeremans & Jiménez,
2002; P8y, /N2, 2006). 1K F N FEE T 1

W H 4: 2012-12-18

O IRRAE—— HER BT 2 R AR B b 2 v i 1
A %) (modality-dependent) 5% 2 KL Fidh% &
it #Y) (abstract representation), — H # 7¢ 1 4+ i
(Conway & Christiansen, 2006). %4 fihHi{E B n
BRI 5 R PN R o0 B AR Y G M A A S
Z 4t (amodal symbol systems) (Pylyshyn, 1989), ifij
Ik ) — S BF G N A P B A 2T 0 B R AR A N7 7E E
18 4 5 (modal ity -speci i ) (4 83t iz s 1L il i L 7k
_F(Barsalou, Simmons, Barbey, & Wilson, 2003).

N B ) 8800 AN [ BE 18 %5 - ) 3F % (Shanks,
Johnstone, & Staggs, 1997), i H.AEfEE 8 1H 1T
(Tunney & Altmann, 2001),  7E45 BB AR ] 5 1%
BT, A Bl B T A 5K (e.g., tones, shapes,
syllables) # A % Wi N & 2% > 20 S (Kirkham,
Slemmer, & Johnson, 2002) . i, Joa X35 T1EN
W52 4138 (Saffran, Johnson, Aslin, & Newport, 1999)
FEITEAE ] P58 il (Fiser & Aslin, 2002) 1 P 2
WA ES . XFERBR (transfer effect) 2 JiT L4
FETE, 2% W I By 20 J& DI R 3R AR Lt
PR A 2T o O R SR IR TR Y 7 AR SR R A A DG R

* E R A REL IS TH O RS AR A R IR L O B AR AE K HA T 2 ML (31160201)” BB .
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2 >, T R A 2R T RE A B A T T A 52
W 2% 3] (Pefia, Bonatti, Nespor, & Mehler, 2002;
Pothos, Chater, & Ziori, 2006), Bl P27 > HAG &
i, 38 38 7Y 8 4 (modality-general ) 4R 1E

SR, —SeF5EA5 0 T AR 194538 . Chang Fl
Knowlton (2004) 7 #4 i+F #ill ¥ i A J7 2 anfe] 52 mie) 27
STIF R B, PR AE )RR U, AR ks
M BAN FRE R B N B T S, X R, B
D2 B (R 3R A R0 TE IR 3 T R S ) OB ORE
A (stimul us-specific) , Conway Al Christiansen (2005)
FKIRZN . B R R ARy SR, S i D T i
B W UL G P B 2T ROR I X A T A, R
AR RS E TE TN T AR R ES, i
[ PN B ) B B TR e A, i LABFSE AR
FEAE 55 B AR B A R 1 2 E 1T N B
2 >J HL il (Conway & Christiansen, 2005, 2006,
2009). Emberson, Conway FiI Christiansen (2011)4y
N FE A B AT v 38 1 DA AN [] ) R 2 BP9, B
) S R R R v 3 T A A S AR S
IR PR, WO Y P R 2 A A (Y
e S I, 0 A PN B 2T G T o 3K R W B
T2 1) A 0 TR A/ S T IR i A RRAE
T LB AIF 5 A P RS D R R AE A R R S M iR
847 S BLE (Barsalou et al., 2003)$2 4t 15256 ¥
Fi . Witt F1 Vinter (2012)L4 5~8 % ) )L # M #iR,
S 235 SRR AR SCHRE T B A ST B R EORR S B
T,

SCHRRR IR A B, TEN R ) 2R A T — 0
BILHI I A2 22 A It 38 18 R S M AL TR) 9 ) A0 ) 6 3
th BRI SE LIS (Conway & Christiansen, 2006;
Johansson, 2009; Seitz, Kim, van Wassenhove, &
Shams, 2007), K530 5% 411 R F BpL ko 38 3 1)
55 347 % #F (Gebhart, Aslin, & Newport, 2009;
Weiss, Gerfen, & Mitchel, 2009; Mitchel & Weiss,
2010), %2 BA3H B (1) W v 1R 38 T R0 A LA,
B BGE TE NS [N FE 0 oA, A i E
TR ETE AR b, S b, RATAE
E 22 H R R PR v, e PR AR D Ry BR T —
A 38 18 YR e — {5 B R (Stein &  Stanford,
2008), ok FN T AR AT g [A] i AR AE AT N B
2o PR, FREE Y L TC Bl TR 38 A S AL
il B R . T, SR 208 PN 2 20 800 1Y
Ll 3sE s B i e L AR MER AR TR

Conway FlI Christiansen (2006)% 1 7 A\ T.iE:

T 55 BT W B AL B8 J2: 75 BB 8 il 57 F B B AN [
AOTER RN, DAMCR 5 2 4 By > I R AE R i 5 3%
TR & BARRAE LI I L R A2 T B B, 45
Bl A W B A B A T — A R Y S
ST, T A T A T O — R R Y
BT 51 o DU 56 B B A FH Fh 2 2T B B 1 4 1 vk
7 BT IO S, 2 i R A0 A
— B, R I EAT  —NE . FE
56 B B T A 14 5 40 6 FH — o 3 T S =R A7 0 5
Ral g 4 i o A F e, i A D56 Y BT
A1) 2 BRI 1 5 2 2 B BeAR ] L (R i Tk 2
I B tho A R s A 2 9T IR o AR IR R 50%
WA R A P B 2 &, RO oR B N B~ 3
TEIEAUN 3 e B TR, (R R T
3} 38 38 (amodal) & 20 Bl 8 A3 4 A7 J8bE 3 A9 15
o W RS 3 = T R AL R KT 2 BB
B P s 2 T IE RN, R R R
O HRIEREE R S, S5 R B, Pl s
T b B T A TE A AL . Rk, Conway NI
Christiansen A A 7] B3 3 3 119 14 R 2 AN R 52
— BN CAILER], R AR 515 A TE B A
RN ZE VAT R HLE, X1, Johansson (2009)
3Nk Conway F1 Christiansen 15256 7527 5 W B
HA 6 4~ block, 2% NG FE /A 2 LU il 5 %
fiE, AT MBS R S ERIEN SIS . T2,
Johansson % ff] T Conway #l1 Christiansen 1 525675
X, FEFIBA P E I 18 4 block, ik#kiddt
TR TR 2], G5 RAKERAT B T RIS Sk 3R
TERIS5 I . SR, TR SE 9 782 2] B Be 34 ok
FHWT 5 3 50 AR5 3 50 28 SR 22 30, B2 3 —A>
MAEST ), SRIE 2 — U575, He Tk
— AT S S SE R B, R A e 8 RN T b
FP ARG AR B . P, PIBRE ST i & A T
Rt gkt 1y, 7EX R, Wir kA T R
WERS, A AT A 0 55 B B 2 380 T e ) 9
Bio BTLL, 2R RENE Pt 2 F R W] A L ST b
HEAT BRI BUESE, WKk 2 8 A7 2% I BLET Y
FELESR AL TSR R S 4, (HAR — 4R, R4 Seitz
25 N (2007) (1) S 56 Hh [R] ek 52 BT R0 52 0T 5 R 9
5 A3 WT B8 ) 8 — RN 55— R ) 8 T e R A
JIT LA B IS A2 A0 57 2% S AL 30T T AL 3R OK
B2 2] LG, AR T S A G PR R v T A
G, XA SR A B A B A, RO A UE AR 2R B A
W 380 3850 X IO AT Bl T 2 e o 2T IS (Thiessen,
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2010), ULAh, SR Seitz 25 A 5256 LT X
IZH A X 2% 2 AR 55 3 F T B, (145 Bl RE s 5 5
H 2T A RS IR B SC R, I3 T BUEE T
N B 2RO 2, B A R L R
LI IE PN e 2 8O0 I He g, i — 2 B A R 2
R RS A, (H R A B AR5 X i
PEATHGE o MR A8 A FH 1 (modality-general ) Wi iS5
PEATHEWS, (B0 22 38 3 1 o35 ] Ao s A RE RIS B — A
G5 — DAL TN T, TR 4538 0 1 P By > At
Z DK 2 HAHSZ WA I AN & A0 ST Y5 Rz, ansk
AT ) N By 2] 1% e =22 TR AH H kST 1, AR 4
PN B 20 3 T 4 S PR R N R AR TR Y o

AR HIF 5 SR FH IR S R A 18 v 2B B A R S 2
TS5, 24 W e A0 T R0 A [R) ek 52 B 5) 98
T Ao ) e A 2 T 1) AR AR T AN AN A R
(i) P10 17 BALIE R RT3 —, R AFAEL
W TE Y P B ST RN AR, R E S BRI
[i1] P 5 22 % XOLTE 3 PN o2 >0 PR S i), 6 RO T 1Y)
DA = 0 b 22 ) 2 T R 2 i ) S A T A 7 1

2 SIS —

21 KWL EHY
390 DN L R B PR E T Y P B
FERUT BRAL ()~ 2 A EL B, SR EE P9 By 2T RUOE
FT 5 N B2z 28O0, I R BT RGE T8 [ B 2R AT )
PR B > Ny LA IR 2R
2.2 EI—(a)
221 #ik
BEBLIEBUIER A RL A 48 44 (B Lo 452K), Ff ot
WSO IE D IER, TEEX A, FiRE
20~24 Z[u], DART¥IARS NS 2505,

222 KWMBRIEEE

SCE AL AR AN . SR E-prime E1 T4 AR . 5K
AR 5 MBI (r . 22, WL & ). RIE
E (B )T DA KR 2~6 1) 23 MRS, A
B FiE 2 B B EAIVC G R, RS e
ATy, Flindk 1-2-5-5 X e —
MBI T, 20-22- AT 2),

BB, BEEL 12 AN ERE A R AR
2], PRI B RS B A, SRR 12 %), Hip
6 XTI PHAS P F R EE WY, 4 6 XA T3
ANEE, (BAGEIA A,

MY BEEL AR 20 4S8 AOF 31, 3 20 3751
BB, b a$E 10 AN E 751
10 NMEEERITY), FEERIT I H A RS A
LRI, MG R—RINANEGEICE, g5kt
BICE BN, FFY) 4-2-1-5-3 1BIE LK 4 FIKE
JCE 3 ¥WEFiEE, PHEAITCENF 4-2, 1-5, 5-3
FEARB B
223 TRZITSERER

KA BT, g BEAL A R 52 50 20 A i
Mo SRS PABY B, 2E B BORT Y B, SR
K4S o I = i 0 81 O o s R L 5 =
DR RO R P ot e o N (T Rada ¢ ) P M A X
YRR TR 2T B BEURAT PR A H A B A B
XTI EEE S, AR AT 55 2 F WX Lo X+ — A 8
AR, IR SN

22 2] B B R FH 3k R 1 22 HE 2 R 3 A 3k B T
DR Snw R -WAE =L LR oI o 37 i
A4 4 it (Christiansen, Kelly, Shillcock, & Greenfield,
2010), FFAEHEIN 1 s, BiAbe 2 A% A i iE)
(B, REAXTF AP Z B S 2 s, &

Exit

B1 ATiEZ:E
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DEHE

F 2 1-2-5-5 (Fi(a3e) 540 E s

AKX F B AT A I SE K S PR B 1s, bRk b
SR, IEPOOR R N . 2s 2 )5, B
T—A trial, AR 6K, 3t 724 tria, K
MERESE 15 min, FH4BA 2% T BB .

FEMN B BT 06 2 01, A5 RSBl il . WA
FEL BB, B B 0BG YT 51 2 B R 7 AR A
— BN AR Y, BT S B A ARATT I BT Y
T H, Ao W R — T AR, i
MR A AR, X LEE AT SRR IR, T2
ST AT 55 A2 X 3 B8 P B AT 432 . an SR i
Y5102 B 2% ) By B R0 = A 1), Il Q g,
ASE, W Pk, FEMRKRY B, 4T 55 550
H—FE, HAR S AL E LA IRATT Y 2 B e B
JP5, Hrp g A2 i W — R P A, i A
P ARSRE, BXEEE AT 5 R BN B, T AR
(AT 55 S X 3K 2 3 3 E A7 43 2

20 NS R BEAL S BLAY, T B B Y 1)
EIES R 52 2 B BeA R, O BORn2E 2 B B — A,
—MNPINRAZIE, S0 — DR, A
HR B N

IS ZE A, TRk e 27 > Fiml 96 B B 2 75
FH T A2 5w sl 0] 2% S AN i R
2.3 XI—(b)

231 #ik
TEH[A] 255 —(a)
232 ZEHMBIENEE

SCYGAL AR A L, R HAL, . R
E-prime #1749 FE . IR 5 ANTCE ST
dak, jic, pel, rud, wif, i&—0; BEH s i Lot B
2SR . 22 HIAI 5 908 — (@) M R, ME—
AN TR U 060 e 0 T W i 2 R ) JE R
o N, Tk 1-2-5-5 X AR — AN A
dak —jic —wif —wif (& 3).

HEEE

K 3 1-2-5-5(0E X&) P9 KR

14—
d=(X1—X2) /Sp s, wawms, k. 2011)0

233 XWRIT5ERF

55— (@) A .
24 HEREHH

AT BB R IR B R S g AR, S
55— ()R SE I B A ol 22 N, $E I 4AT AL
Bl 20 A, SE88— (o) WT i I 56 4H A Rl o 21
N, PERIHARHEH 20 A TR — @MLK —(b)
XA B IR ULEE 1, XH g4l Sk AT B A E
BHT o H—, XL 2H s i L iR AT b DA
W2 2 () 22 55 35, S 2H g il 21 i
6 1F ff 3R 34 55 Bt LK SR KA He g, AR B STk
(Conway & Christiansen, 2006), 7& A (5256 45
T, BEHUE R K Lok 50%, LAHIE #5241 5 ki
MUBER A BB A 25 PIFNbEcan & 4 pros. 56
— LR, R SR — (@) S 6 2H RN A i 2H R AT A ST
FEAR t K56, 2530 R P42 5 W%, 1(41) = -3.63,
p<0.05, cohen’s d * = 1.1), X} S286— (o) 5250 4H Fifs
L FEAT IS AEA t R0, SRR I 25 5+ 0 %,
t(40) = —2.07, p<0.05, cohen’s d* = 0.9, XKW A4
S AL 55 34 2 W I By, S 2 Y R B A AT TR
Til2H o 55 AP R, XTSRS — (a) P SE g — (b)) 45 40
56 TE B R AT BARE AR t ARG (45 B LA R A P A
), @R B, L5 — (@)L K H M SHE R B
H s T EEHLE R K, t(21) = 5.33, p<0.001; 5l
Hor B S BENE K 22 5 A B 3%, 1(20) = 0.30,
p>0.05, S50 — (b) 35 56 2H il 4 ' 3 = T REALAE S K
F, t(20) = 3.55, p<0.01; F= il 24 5344 5 FEHLAE R K
-2 %R 3, 1(20) = -0.58, p>0.05; &5 A L&Y
Fifa 450 Saffran 26 A (1999) 5% 45 58 42—
o T 20 0T S0 2 A 0 S R T i T Y o G
TSI FEAS t RS, S5 RERV KA BEER,
t(41) = 1.22, p = 0.230, cohen’s d* = 0.4, ZZER 5
Fiser F1 Aslin (2002)WF 5245 R —3%, 5 = Ffh b
HE— RS T S 2 S 2 1A 22 o X U]
R, 368 TN T 5 3 T A A A b R D 3 T 1Y
B SR o KAk, SR AR L T — 2% )

FT 1 BEE 5 IE FOOF 55 16 1F # 2. (M+SD)

. IETf 2R (%)
) 565 25 A1
S AT
FRIEIE BRI A (n=43) 63.41+11.79 50.71+11.10
AT E T8 86 (n=42) 59.05+11.69 48.57+11.31
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01 = S
65+ i L E
= BHLIE KT
60 F
~ 55}
=
350
g
= 45}
40+
35+
30
it W
Bl 4 BRI S A 0 36 AT G 0 36 1 A R S 4 i 4 L K
Fifi HILAE 2R K Y He g

IEBRA L, ARG 220952560
T N [ 2] S SRR T HO AL

3 I

3.1 KWERY

TE 5 2] B B[R] i 52 B0 R AT A [ 3 325 A0 Y 4
W, R A R 7 RE A8 R A A W X0 3 [) e

S =YX

AP B, B TR A2 2] BRI 2 75 ARt
AR SR X 1
32 #ik

BENLZE A EACATIE 48 44, BElUbRifi [RS8t —.

33 XImMEE

L S [) 2 56— (@), T e 398 ) 52 56— (b))
RT3 24 A LA A ) 102 R 00 g A ek«
34 ZWEiItEERF

KA RIBETE, WAL I . —41h
PEBE B, — 4R WT S 55 21 . S5 43 A B B
22 B BRI B o 22 I BB, 25 9kl Iml e 2 B
TR, SR 355 R T B 3R, A0 U S 56— (@) A TR,
79 SIS B, W RS SE 8 — (b) A IR,
P A2 B AR TC R ST, P A TR 3
M scgh—, S ILE 5, SR IR VR4
Ik s TE2 2T B BOVRA TR AE R B B SISO Y
BT, VRATIIAE 55 J2 H WX o X F— R S A
—FE, IR N . P BRIEZ RRE R 2= 2T . T
KB, — gz I 55, — gl i 32 0r
e . HARR Y5 S — A .

\

35 ZERESR
ﬁ%é%ﬁﬁ*ﬁLmiiﬁﬁi%ﬁﬁ
SEHA BN 22 A, ﬁﬁﬂﬁﬁﬁmAw

wwzﬂmnm&ﬂww XU3E TE A 2 T R A b
D) 555 8 25 0 T s 0 9 o L3R 2 TSI e — v R AR
b W 255 o5, 5% R T s 00 4 S 4 0 0 5 T BILARE 3K
HHELE (LI 6), BAAEAS ¢ KugR 45 SRR, Lo

K5 LT [R5
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F 2 BURIE E YA E)E S L B AR BT A0 AT 5 ) 36 IE #

(M £SD)
el E 1 % (%)
HILBE I 56 (n=22) 56.59+15.69
T 58 1 46 (n=21) 57.38+10.31
60 i
m G
Bt FILARE 46K
56}
S 52t
®
= 48
441
40 -
AL Wi

K6 NG IE L BUAS [R5 12 M DU fsf 40 5 1 i 0 56 1 7
5 REALL A K 1 b8

W55 5 &t e T BEAILRE SR KT, IRk 8 T i & 3%,
t(21) = 1.97, p = 0.062; Wil 46 ik & & 25 = T Fifi
U2 /K -, t(20) = 3.20, p = 0.004, i T#fl 5
BEALRE SRS TC 35 25 5, 1 S s i 20 IR Ry
AR IN el PR 3R i A 5 SR A R, R R
U, ARSI SR T BEVLRERACTAE N S X & . X
S 7 rp I A I 56 1 S S S — (@) AT Ak ST R
A kS, S5REA B EAR, t(42) = -1.63, p =
0.111, cohen’s d* = 0.5; X 5256 — H A W52 11 46 5
G 598 — (D) AT M ST FEAS ¢ K, 5 R EWA
i AR, t(40) = —0.49, p = 0.630, cohen’s d* = 0.2;
XoF S R ) 36 R 8 AT I 5 1 2 R A T
WAL FEA ¢ Kide, Z5REBH B EZF AN, t(41)
=0.193, p = 0.848, cohen’s d* = 0.1, SZ¥ Y45 R
FBH, W AR (7] e BR SR R T 9 1 38 3 ) 5 R
X5 Seitz % A (2007) ) S2 86 45 R —3

P A0 T 0 A 1R R [R], 2 75 2 R0
A — S S8 T X A ) S5, XA T T — 4
(Y IIE o SCI6 — AE LT LI T8 2 AN [] ) 1 T ),
DAFRIN B 2 SR BEAR e K 5 1338 1 ) 2 R
4 Sy
41 LWH

TE 2 > Wi Bt [A] s 52 0 2L AG AN (] o 32 90 ) g 400
W iR, s a2 7 K AR B 6% B B2 A R UT R 1
IF) B i A A R, 25 TIE DL T8 PN s T 1R 3k

T2 A5 A A T R 0] F) — 30
42 #ik

Bk Y 3 R S 55—
43 KIEMES5E

[ S50 — , FUR ) By BT e ISR H T 500
B AN [ A8 T8 R 2 150 31 o 3000 55 By BT R
FH T 5405 AS 5] A0 38 32 R0 A 10 91
4.4 ZEEIT5RER

KRBT, a2 2] By
BB A0 38500 i ) TR P S PR, R R S
—(@HHE, ol B E B Wbt S S e
—(b)HIH], AR B R TC R S I ik
U RS2 — . =, WSk A9 i vk ) 5 e 1 1 7
LA TE] o 9 2H g i 2 [l R 2 T, Il B
— PR B M 5, — 2R 2 W o T 565
AR 73 5 580 —AH R
45 HR55H

A TSR iR R B R E L R,
SEHA A 21 A, WPl A R 20 A
T SR 4 B A% ik ST M2 = 20 AT R A 3 3 1 AS ]
FUU, A A8 =5 FiRsS— . R R
RGN 225 o 2, AR T 19 A4 38 3 1Y)
ARV HEI] 2 5 AN S 5E i Sr /Y, IR AR = /M
BRI 0K S5 B IR &= D — AN Y
AR o ST = e A A0 T 6 R v 0 5 1 G DL R 3.
e 0 55 1545 3 3] 55 B BT ARE 58 7K SF- A B 85 (L ]
7), HREA t KIS IR R, M I S
THEHLE 2R K, 1(20) = 3.30, p = 0.004; H 5525
— ()% A BE A, t(41) = -1.60, p = 0.117, cohen’s
d* = 0.6, Wt 5 1 % . 35 7 T B HLE R /K SF, t(19)
= 283, p = 0.011; H 5% —(b)&A & E A,
t(39) = —0.74, p = 0.464, cohen’s d'= 0.2, *J 524 =
HH ) L B0 56 i 5 AT N 56 B S A T IS R AR t
ki, 5 THEEZRAEE, 1(39) = 041, p =
0.684, cohen’s d* = 0.1, #F— ST REAS t K356 3%
W, S RN SIS = AL 9 S A 25
t(41) = 0.31, p = 0.761, cohen’s d*= 0.1; SZ4 — 5L
5 — A T B I 56 i St AT B 25 57, 1(39) = 0.47,
p = 0.644, cohen’s d'= 0.1,

% Conway Fi1 Christiansen (2006)#5 512 5 it Lt
Bk, #t—Hmib =AM E R, Jr2ZE 00
2525 — 5 9050 )< 2 B AT B ) R I AT
(9SG 2 4%0%, F(1, 80) = 0.01, p = 0.942; %4 i
2B IN B2 R0, F(4, 80) = 0.01, p = 0.915; %2
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HAEHIRA 5.2, F(1, 80) = 0.164, p = 0.686.

R = AN SCEe 4% P b AT, Rl EA 225, BTl
5 S ) L 50 e R A (] 118 B BEX S 5 (14 5,
AN S 8 AH 5 3 A 2R B T u AL D 4 A
A BRI A OG, 2% 2T A (R B A R LR X
2] MBI FE A

SEH = A SRR, S b g [m] 2 2
PR T 79 A 38 G Y TR 0], AN BT AR T Y A
WA —Sork, 7 Bl BE A% ) I 2 31 21> 18 18 1Y
AL,

&* 3 WiliE 2 A EE LA W B 4 58 Fa 0T 50 0 38 1E 1

F(M£SD)
)6 25 1EH 7R (%)
A E I 56 (n=21) 57.86+10.91
T 52 ] 56 (n=20) 56.50+£10.27
0r  wscapal
Bt BILABE 54 KT
56}
£ 52}
; 48}
441
40 ,
AL Wi

K7 NGHE 5 B R 2 U s A5 W 0 6 1E
5 REALE A K- 1 U8R

5 g

51 B@BERRFEINE

S 58— (@) 1 55 56— (bo) 4 592 36 4 0 46 1l R
L E A TR A KR, T4 o 2 00 56 T R i
PUBEAR KT 35 22 5%, i HL G 52 46 — (@) ik o
S — (b), S 6 2H A 56 1 Al AR A A S T A A
INBMIE A STl e U B e R S R R R
ey, AEATAAT 7R 00 46 B BE A B 4 Ml IX 735 127 471
TGS o A58 R 58 B S 56 4 BEAT Bl RE
FHTE 5 R A Bl 91 B TEE AN, R 2Bl
Yo A AT — A~ PP 512 755 05 O A o2 ) e 37) 288
BESG P, — okl “WR—F
BEA 4DILR, BHFE NG FiE. 7 HH,
— BB WER DS A IR

— I, A E I AGED. 7 SR, FE L
BTN, AN A X B 3 3 1) 4 i v R
WEIXE R bRAE, B S EOLTE SR AW, 5
Z, A B RE S e AR U 91 B T R M R
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Abstract

There is a controversy between two models (modality-dependent versus abstract representations)
concerning knowledge gaining in the cognitive psychology in recent years. Some studies showed that
participants gained their knowledge base on the legal regularities (Barbey & Wilson, 2003), and gained their
implicit learning not only across letter sets, but also across sense modalities (Tunney & Altmann, 2001; Kirkham,
Slemmer, & Johnson, 2002). Transfer effects are explained by proposing that the learning is based on abstract
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knowledge, that is, knowledge is not directly tied to the surface features or sensory instantiation of the stimuli
(Pena, Bonatti, Nespor, & Mehler, 2002). On the contrary, other studies showed different results that supposedly
grounded in modality-specific sensorimotor mechanisms demonstrating implicit learning is not only sensitive to
stimulus-specific features (e.g., Chang, Knowlton, 2004) but also to modality-specific features (e.g., Barsalou,
Simmons, Barbey, & Wilson, 2003; Conway & Christiansen, 2005, 2006, 2009; Emberson, 2011). Therefore it
needs more exploration about the root of implicit learning which employs a central mechanism or multiple
modality-specific mechanisms. Previous researches mainly focus on comparison of single modality, but the
sensory environment is seldom limited to a single modality or input source (Stein & Stanford, 2008), thus it is
possible that implicit learning may use simultaneously both auditory and visual modalities. The objective of
current research is to explore to what extent multimodal input sources are processed independently.

There were 169 college students took part into three experiments. Artificial Grammar Learning task was
used. In Experiment 1, visual and auditory implicit learning effects were measured respectively, and the result of
Experiment 1 provided a baseline learning rate for comparison in subsequent experiments. In Experiment 2,
audiovisual sequences were presented simultaneously with the same grammar rules. In Experiment 3,
audiovisual sequences were presented simultaneously with the different grammar rules.

Results showed that: (1) there was significant implicit learning effect both for visual and auditory. (2) there
was marginally significant implicit learning effect on visual and auditory when audiovisual sequences were
presented simultaneously with the same grammar rules; and there were no significant differences between
unisensory and multisensory. (3) There were significant implicit learning effects both of visual and auditory
when audiovisual sequences were presented simultaneously with the different grammar rules, and there were no
significant differences between unisensory and multisensory.

One conclusion of current research is that multisensory has almost the same implicit learning effect as
unisensory. Participants are able to track simultaneously two sets of sequential regularities regardliess of the
similarity of grammar rules, which indicates learners possess multisensory implicit learning ability. Multistream
statistical learning is processed independently for each modality which perhaps indicates the involvement of
multiple learning subsystems. The research result supports implicit learning’s modality-specific theory and
challenges abstract representation’ s theory.

Key words implicit learning; modality; modality-specific; abstract presentation



