DHERE  Journal of Psychological Science 2018, 41 (4) . 803-808 803

Schul

ROk MR

Hassin 2009

YT

Eitam,

2 3

ZEE BHIE

CIRFIE R Rl A RE, W, 363000 )

MIEERIE A6t (B AR vs. AT ) AOMRES SR PV TR A E N Tl E 2 T P 2k, Jf HLLEPI RN ARIE 51
TS AR P LA AE R RER 150 SRR, GMTRRT AR AR, SARRE R AP I, R
AHIFE AR WAARE T T BIEMFR TR E 2SR, IREFS b Bl as Z s RRETE /2RI e e ] o gtk

TERCRIRIE N L~ 15 1 S5

Wk SRR ANTaRERSE] NSRS TR

TEIE NS R R R, AZEREM R RIE Rk
AP, T H 3 ) 13 H 25 E AL, Reber
(1989) H HFRZ N FazE > o WFEETE EAE N
PR — AR R, TEARRIBESEIE
AP HAEAR . 5 RHF90 R W HE 551 U
IS —— B 2] B R A AN R R R
1 Z 5 (Guo et al., 2013; Jiang & Leung, 2005; Ling
etal, 2015) A=, 7ENTIHEIH
BRI, W R ERFEETE, S22
N TIEEARE IS (FFHE, 430, 2016;
Eitam et al., 2013; Tanaka, Kiyokawa, Yamada, Dienes,
& Shigemasu, 2008 ) . Eitam %5 (2009 ) 45 1 #ZA0
HEETCE 1S, AT RER SRS G TR LR N
Fay ] AR MR A I RE R, NEE 2 IPRE 4
eIt , FORARAEN Bt ok

R FRS R RE, R (BFHE, A
SCiL, 2016; Eitam et al., 2009 ) 1 Eg R A AZ il
AN TAERE, S50 IRl ny O3 gE R 2 LA
IR AT, FATIA X R BEUE AR A
PRI ] RN R TE N, D ANRE B
BRI R I EARS T 4 K 2 E B,

DIE ZARTE AR BT 15, Lavie (2005) #5811,
P AR RE R RN, —EFRE R T
e = IR =R A 1 G =R S VNS i R eIy S =
1 BRI A A T R A =, R 2R IR
BT ERIEEN, HORRBERI M T, T4,
PATB B RN A e (R BRI BTk )
KIRPGATEN T2 > rh e AN B8R i 5
Ko U R RIEREAS R, 22 ) BT I
PRURARXSAE D ST INREIR A B R — e Y, #E
Z AT AT DASRAS AR B Z AR . NS
BRI T, BIIRN Tk ) rh e Bk e o
FEA R G — AT, NP 2R AR 281
INHIBHRE L LRI [z, AW AR R
P35, WIBEHIFAZ B N EA L, W
R Z R R . AT 1 2R TR N AT
IR, DA E RS S A2 N SR R . n
R AR I, FTRERRF BEENE
FMERRARITEL, o mT BRI Z A 5 A R 28
SRIMT, ARk ZALRIETAE AR 15, T Rt If
AN G Z NG IR TS, TR i 2 R
R AIZI

W H (Z=FHF, A 3C#, 2016; Bitam et al.,

* AR AS AR A AR AR H (FI2016B136 ) FfEEAE A AAREIE ST (2017J01641 ) AYPERD,

#OMIVER . M)k, E-mailyanghbtm@126.com
DOI:10.16719/j.cnki.1671-6981.20180406



804

2009 ) FfAR BRI FRTRE. 7RSI @S]
AAEEPHZEA (A7) a filb) HEATHRAIE,
WAFOLT, 3 2RANWHAE 55 R AR 7 20 B il i
WL E AT G IZE LTS (RVEAEE T 51
a) , IM{F Dienes, Altmann, Kwan 1 Goode ( 1995 )
5 Eitam 4§ (2009, 2013 ) (F5EH, AEEET51 2 H
FRrIN B T 2 7 A AN TR I TIAT & ) — i
P A (FRAEIEZFS b) |, ARIEFH b 43
L5 Iy ik —2, RAHEE, ETA
TABHN AT LU AT (%, XIKTS, 2009;
FesF X, FRFFEH, 2016; Altmann, Dienes, & Goode,
1995; Hendricks, Conway, & Kellogg, 2013; Mathews et
al., 1989; Reber, 1969 ) , ISR AR LAY TE 12 KL
RERE 15, W T AR REE 5 P ik e
], FEHIWEEL S b CHAT S AR 187 )
SEEAF A TR TETR S, DA BE TR T A
WrlE P A a BIBE ST, BN, Frilhilnyiih A, A
WUy 12 ST A TETE A BTG SIRIETS A H
Wr, TR A AR SRR RS b (AN
A A MM EIEE B) B, #ABr TS
2 A FWr, o ikIETED: B HARRFH b FIW A
AN, HETEiRk A 5iED: B 2eAm, 510
2 B NP A WA AP G 16 A Ham, AT
BRI a MiE, AEEFH b B MR ARLE
A NN I DR S r A P e |2 RS s N ]
b i bR IR A R SRS eI AR
B, YRR IR Bosli B iR, JE
75 b M EIE R A ATED:, ARARL RSN
b I YRR 2 S T AR TS a Y, BT
BCAE I B 200 B T KLU X 5 e 9 S R vk
FEAN X 53 X R 15 T 9 Z AR
FEXRIE LT 7 9% ZARTETL 1 BB T R LT,
WRTACH B C 4 D15 T 8 2R TEE R, &
ARBETEIM S B BUA B KG An R 3h W 22 5%,
VLB AR I 15 B TR, A AAAER
KO &1 TN AART R P A B H R

HFITSE EEIGUEM DAL, 5B EGEIE R
AR AR TE VAR ) P By T g sy, UK
TER T R ATEE R e, BRI S a 5
R b B8 A 238 AT 2200 ) e 91 i 2 5 A TR T
FEZE P~ 15

2

2.1 ik
60 2 I R AR Rk, B 274, &
A 334, AR M 19.1 % RIS TN 18~23 &7,
VIR AE S RN TIEER . BT —4 @558
HEBRAL, HAA 88 B E G e . SEss
FG 4 TR R . AR SEH0 B8 T A A e Pl
Pt

2.2 SEERARL

®

g

A
@

5
_WaR

KA ERR MR RSN TiEE, Hh—F&
WA T3 A & B B [ Tanaka %5 (2008 ) 525F%H
g ScH (2016) o 1L A PRI 42 113 4> 3~8 JC
RIFH, 13 PR 8 4&B%AL, 1Ek B AT
130 4~ 3~8 TLEFH], 10 MBI 18 Sk, i
12 C I D 20 HiE T A FlB A W (573 )
AR AL, X EEWRE LR R AR R 55 . Horp
Wik C 5k B LESMS, LD 5L AKX
HEEs (WNE 2) o 187 C A1 D #7433 4~ 3~8
JCEMITH, EE CH 6 MR 3 &Kiktt, 1Bk
DA 8 BRI 4 kAt WniE 1 A 2 R, ik
FH 10 FUS AT RE2: S R AR B 7 e BB R A5 F 1R
i,

EINZ B, BRI 2R —AHE A, B
€8 R £ P8R R ] 118 23 €20 K o8 ) )0 B
R B A SR SR ITETE A B0 C, NI
WG B o Do AFMETEERS 4 Wk, BRKRENLA:
B 23 A~ 3~8 TR AILTHI, HIAE 92 ANk,

TEMEARY B, 056 AR 63 4 BT 28406 () 157
i, SR 10 ASET AT A MR RN 81 |
10 MATFE ML I ANB )75 (FE7E) T a )



Eitam, Schul ~ Hassin(2009) 805

F10 N EIATE A ANITE T AT G P TETR A ANR
g s (AERFEb) o RIS Py ER S )7 51
FriERTE . Ak, JEET S a FIEHETEIT S b 1Y
FELAgh BT R AN, M H TR S 5L
—3
2.3 it

R 2 CHEEHUIN AT 2. Ak A & Bk
fA IRk C & D) x2 ({ERAEN: FEZM)
x 2(CAERRA: AL a AR RS b )TRA 1T,
Horp, BRI Ze o R R 2, R de Al
eI bk SN A
24 TEART

SE N =AY BE: R BE, KRB, 1B
ERUNEY =4

W B WORBEHLE IR 3 LB (55,
G ER BRI K, (B P AN Bt B
MUVCHEL Y. Bl o AL, 2 BC 2 P Bt st
WE ., ORI L ) AR A 3 PR,
R BB Y FE Rt E, i SEitat>
] S BUHEHOR L, PP s R e e R — 1
5 A NERE A B R, LR iz B
P AR AR IR (4, 2T EbRid o IE
WES . Paldh) Bk, WS T IERR R,

1000ms
1000ms

NZRBrB: 1EiCtZ B @ MR g o)
BRI AR RN AR SR TR AR5
FRHPORXIRAE S5 95 HrBO IR, s BeA AR 5t

BB BEALSG S I A R TE VL Fn MR %
ARIWTIERG A, DUCIZZ IR A & B HRYAHERE

AR, B A AR, LBy
PR BRI A2l EUIE B, aiEE
B s 14 PSRBT (B SR e R, AT A B
BN B TBEAE o — R RN, SR B
BT A S SR 7 R F E-Prime 2.0 il

3

3 A ERAE S ) T BRI, TR R
PIEEAEAEDTE] a 5500 FIIEEHCE ] 0, BHERR
AR N 56 N, Hrhid g Pyl B ik 2
14 N, ICICNFRE Z4ERA 14 N, 0 AR
ERAE 12 N, IO FETRE S 16 Ao LA
IEWRATERR, KA 2 CEEMNE Zerk. 2%
% A&BHf AL C&D) x2 (JEESEN . Pk
HREEZAM ) x2 (AEEFY): ARETF) a 8ERET
G b) EEMGE 2500, SN, RN E
WS, F(1, 54) =23.01, p <.001, n°=30; iHL:
WS G E|e N S I ey VA= 2 T 1
F(1,54)=.76,p =39, F(1,54)=.20,p =66,

TN 2t 5 B s EAE B, F(1,
54) = 10.74, p < .05, n* = .17, FATRIEARAL,
MR R R TR, TR BRI R I R (64
14) BERETE AR (.56 + .10), F(1, 54) = 6.98,
p <.05; MK HE ZAIEEERE, AT BTE A ST (
A7 x 11) SEZUEEE (52 = 09) ERARE, F(,
54) =3.84,p = .06, X ULHA P 2 A B4 1] A7
AL A iR B SIERY, Wk 1,
B Z AR fa] BB VA R S S BEHLK T (50% ) TG i
EES (NN B B ATE R BAEE ), XU
BRI 1 B TE TR I B 2, B 2T T
WP I, KPR EIFE R Z MR, &
1 Bl S TR TR Y A 3 = T REDLKT (R
JPE0 R a B Z2E R BRAN ), TR 2R )
S SRPUK R E S, HEUL TSR E
BB 2R AR I AIRRAS A

HIe I 5AEET I EAE B, F(1, 54) =

1 t
RN ik A& B RN TiEVL C & D
M+ SD t d M+ SD t d
3741 a BUEE SESh= 53 +.11 1.51 63+.16 425" .82
AR 53+.13 1.22 49+ .14 -42
32741 b PR 58+.14 323 .57 65+ .16 477" 95
R 52+.08 1.08 46+ .12 -1.81

TE: RN SRR PR R 05 KT, T FR S EEHUKFAE LK E] 01 KT



806

5.80,p <.05, n°=.096, PEAFMRIARNAGLE, Sk
R R TR (I IR YR R A b A B 22
MBS ), JEBEFSIA b FHIEFR (.61 £ .15)
SAREF) a B (.58 + .14) ZRARE, F(1, 54) =
3.51,p = .07, XULIHAEEIFH] b B S ERLFARE
J¥5 a —FEEHE AN BT, 2 & kR
RER B R H AL P9 SRR FIMTERT, &k
B ITETEARA R BE B 15, AR
PR T4 2T A5 0 R REAE I 56 B BEAA B H A3 ]
REPE. IS B Z AR TE R, JEEP S a( 51
+ .14) 5IEEFY) b( 49 + 11) FHIEFRBES
ANBE, FQ,54) =123, p= 27, A, EEHRNE
FMESARE P HAEAN RS, F(1, 54) = 57,p=
A5 BRI JetE | AR M SRR A =
A AW A R, F(1,54)=.057,p= 81,

4

ML EAR R, 5 AR IE A R T
T fh] BA 15 ¥, X 5 van den Bos 1 Poletiek (2008,
2015) WYBFSESE IR B, T RIE AN T AT
FE—E M 2E 2 L, KRB IR ) B ARk i) TAE
IR . TERIEFAREET, WL A4
IFAE 5 T 2 B 53, EARP SR B A
2 S BRI fa B

=PSRRI TS b i, R E AaEE
M IERA R0 TR, # 2R S AiE
&S BENLK I 25 5% 01X Eitam 55 (2009,
2013) FIRFFTEE SR —3, Eitam %5 ATE 2By
BERAMARZARR T8 b X FT 5, ek
BEIELTER BRI 15, B A ATE A R e R 15
YRR N TR, ANEIEEFIIN a b2 b,
HEBEEN AR, B2 HARET S, X
AU BB AT E I Y ) A5 A DG
YERT, Hak, BT T IR A R i 2 e e
TR Z IR, B AR IR A 2 LA
8 ZAAIED:, EAEHERR T Eitam % (2009)
()5 — T 5T 5 .

TGR ¥ i ( task-general resources theory ) A &y
NN R B LD B o | = B o v A v
T A2 PR A 55 s I S e o T NI (Bl
v, KRS, 2003) o TR (BEFHE, A
#, 2016; Eitam et al., 2009 ) & i[RI BFCAZ 7
PR AN T, RIS L8 R I R B2 )

RPF S 2 N TR, %08 TGR 348, 2 MM
N TABEABIRN N BRI, ReailE SN TR
W) fi L SR TTAS B e B ) T R ]
AR, B ZAAEIN TIBRAT AR REE N B T 15,
X TCEE S TGR [ ], (02 R Bf 32 4% 1 TSR B
& ( task-specific resources theory ) , TSR FRIEIA A
[R5 A AT 55 mT LATRI S IF A7, AT DA TR 58 s
AL S, SRS PFPT 55 R B —FE, =4
FHACE EH SR, T ™A (FRmivh, KR
2003 ) o fENTIRES I, g s N TR
PE RN TaEE AR, SO 452 6 H br
E55B, BTSSR S EZR L, 7
5 T 00T NN BV =N v el i R VN I

SRS HRARTE TS a A b AE Rl — I SR A A
ARSI (e, I HAS SO BE—3, X L
G2l IHA TN TRAT X (HEEFH b g
TR ) o TTSEEG & PR BE PR R AR T I ARTR
J¥5 a5 b TS a e B E 25, XICEEULIEE
FH b BTG 0 Z A A TE T U AR 2 2 W
FEARRBNRRVER, st R Ul ik 2L A
MIZREB N BT A5, HERR T I35 A R AL SR A
R AT et

HARTTERIREE C&D 41| 2 2% A&B fijfk
M, XAHfHEE C&D Hifik A&B MR RS H
TRANXTLE, ARSZE AR EAR R I s i A P A
TR R 2R, ORI MAEAE AN 2
Bollt £l Jones (2000 ) & 2 LI FME/E R & mbrElL
AR I RGN 7%, Schiff Al Katan (2014 ) 7£
Bollt F1 Jones B FE Feaiti i BEHLIL T MRS
B MBI A A TR A e i — R
RO, 1RGSR AR Rl LU # M (LR
FREL IR 2R . AL, ARG R B [R.C J7
HOfil & T Bitam 5§ (2013 ) M@l E, H
H AT T AN B Z R SR i 2 Ry I
gite, EIATERNRET . RITWFRE R
WRIA T X, FEN TR S g s B e
B R STTE B 255, F(1, 54) = 2.88,
p=.10, X5 Eitam 55 (2013) WAF5R—2. 1Mz
JITLLKS Eitam %5 (2013 ) (4[]0 (B BE b R0 Bk
SRR gRiR R Pt R, SR T R 2R 5
FERM A TIEE A F B IFTE RS 45 A BEH LI
FHHL 23 750, mEERHEE R 23 DT,



Eitam, Schul ~ Hassin(2009) 807

1 Eitam %5 (2009, 2013 ) BYBFFE AN FiE—4
PRI Z A0 N TR AR ) 2915 0 S A, HEBR
TR B B AR 22 2 i R P FE S T Bk
TR AN BT R B 2 R A I 95 B B AR AN 9 2200
PN TR O G I Ak AP T REME, FRRIGUFIE
PR AR TRkt S hile—ATT

BRI | SKAHER . (2003). TERVEIRIE BILIERE OIS , 23(4), 24—
28.

P2 . XKTT . (2009). FHRAN TIREESSTER AN . OFEFF~ . 32(1).
245-247.

KA S, FFEHE . (2016). PR 2T PRYARR IS R HOC W . 02
S4B , 14(2), 191-201.

TR A (2016). PEFRPETEEXT WL B T 2 . PR
48(3). 221-229.

Altmann, G. T. M., Dienes, Z., & Goode, A. (1995). Modality independence
of implicitly learned grammatical knowledge. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 21(4), 899-912.

Bollt, E. M., & Jones, M. A. (2000). The complexity of artificial grammars.
Nonlinear Dynamics, Psychology, and Life Sciences, 4(2), 153-168.

Dienes, Z., Altmann, G. T. M., Kwan, L., & Goode, A. (1995). Unconscious
knowledge of artificial grammars is applied strategically. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 21(5), 1322—
1338.

Eitam, B., Glicksohn, A., Shoval, R., Cohen, A., Schul, Y., & Hassin, R. R.
(2013). Relevance—based selectivity: The case of implicit learning. Journal of
Experimental Psychology: Human Perception and Performance, 39(6). 1508-
1515.

Eitam, B., Schul, Y., & Hassin, R. R. (2009). Goal relevance and artificial grammar

learning. The Quarterly Journal of Experimental Psychology, 62(2), 228-238.

Guo, X., Jiang, S., Wang, H., Zhu, L., Tang, J., Dienes, Z., & Yang, Z. (2013).
Unconsciously learning task—irrelevant perceptual sequences. Consciousness
and Cognition, 22(1), 203-211.

Hendricks, M. A., Conway, C. M., & Kellogg, R. T. (2013). Using dual-task
methodology to dissociate automatic from nonautomatic processes involved
in artificial grammar learning. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 39(5), 1491-1500.

Jiang, Y., & Leung, A. W. (2005). Implicit learning of ignored visual context.
Psychonomic Bulletin and Review, 12(1), 100-106.

Lavie, N. (2005). Distracted and confused?: Selective attention under load. Trends
in Cognitive Sciences, 9(2), 75-82.

Ling, X., Guo, X., Zheng, L., Li, L., Chen, M., & Wang, Q., et al. (2015). The
neural basis of implicit learning of task—irrelevant Chinese tonal sequence.
Experimental Brain Research, 233(4), 1125-1136.

Mathews, R. C., Buss, R. R., Stanley, W. B., Blanchard-Fields, F., Cho, J. R., &
Druhan, B. (1989). Role of implicit and explicit processes in learning from
examples: A synergistic effect. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 15(6), 1083-1100.

Reber, A. S. (1969). Transfer of syntactic structure in synthetic languages. Journal
of Experimental Psychology. 81(1), 115-119.

Reber, A. S. (1989). Implicit learning and tacit knowledge. Journal of Experimental
Psychology: General, 118(3), 219.

Schiff, R., & Katan, P. (2014). Does complexity matter? meta—analysis of learner
performance in artificial grammar tasks. Frontiers in Psychology, 5(3), 1084.

Tanaka, D., Kiyokawa, S., Yamada, A., Dienes, Z., & Shigemasu, K. (2008). Role
of selective attention in artificial grammar learning. Psychonomic Bulletin and
Review, 15(6), 1154-1159.

Van den Bos, E., & Poletiek, F. H. (2008). Effects of grammar complexity on
artificial grammar learning. Memory and Cognition, 36(6), 1122-1131.

Van den Bos, E., & Poletiek, F. H. (2015). Learning simple and complex artificial
grammars in the presence of a semantic reference field: Effects on performance

and awareness. Frontiers in Psychology, 6, 158.



808

Role of Selective Attention in Artificial Grammar Learning:
Response to Two Questions in Eitam, Schul, and Hassin
(2009)

Guo Cheng, Yang Haibo, Zheng Chunli, Wu Cuiping, Chen Xiaoyi
(School of Education Science, Minnan Normal University, Zhangzhou, 363000)

Abstract Many recent studies showed that selective attention was indispensable in artificial grammar learning (Eitam et al., 2013; Tanaka, Kiyokawa,
Yamada, Dienes, & Shigemasu, 2008). Nevertheless, Eitam et al. (2009) pointed out that there were two thoughtful questions. Firstly, due to the
complexity of artificial grammar, the learning of selected grammar might exhaust cognitive resource with the result that ignored grammar had little
resource to be learned. Secondly, the ignored grammar might be learnt without being detected in the test phase. Therefore, we designed the complexity
of artificial grammar (complex grammar A & B vs. simple grammar C & D) and the types of illegal sequences (illegal sequence a vs. illegal sequence b)
to examine both possibilities above.

Sequences of inner color and of outer color with different grammars are presented simultaneously. Two groups of participants are instructed
to only memorize the sequences of outer color with grammar A and grammar C, respectively; Whereas the other participants are instructed to
memorize the sequences of inner color with grammar B and grammar D respectively. That means each group of participants needs to pay attention
to the inner (outer) color of each sequence, and then indicate the color of the inner (outer)-color block that immediately precedes the last stimulus
using the response color matrix. All participants are randomly and successively tested on the grammar underlying the selected and the neglected
training sequences. They are asked to categorize each sequence which may come from 10 novel legal sequences , 10 illegal sequences a and 10 illegal
sequences b as grammatical or not.

Results showed that there was a significant Attention Direction x Complexity of Grammar interaction, F(1, 54) = 10.74, p < .05, i = .17.
Participants who were tested on selected grammar showed significant difference on correct rate between simple grammar ( .64 + .14) and complex
grammar (.56 + .10), F(1,54) = 6.98, p < .05. While testing the ignored grammar, the scores obtained from simple grammar ( .47 + .11) showed no
significant difference to the scores obtained from complex grammar (.52 +.09), F(1, 54) = 3.84, p = .06. This indicated that the learning of the simple
grammar rules chosen to be noted have a certain grammatical advantage over the learning of selected complex grammatical rules chosen to be noted.
Moreover, no matter the illegal sequence was a or b, there was no reliable difference between probability level and the scores of the grammatical
rules that had been neglected. It meant that even if the complexity of the grammar chosen to be noted was reduced, the ignored grammar could not be
successfully learned. Participants who classified sequences based on selected grammar showed reliable learning as compared to chance, but participants
who were tested on the ignored grammar were not.

Moreover, a mixed-model analysis of variance revealed a significant Attention Direction x Ungrammatical Sequence interaction, F(1, 54) = 5.80,
p <.05, 5° =.096. This analysis revealed that there was no significant difference for participants who classified sequences based on selected grammar
between the condition of illegal sequences a and the condition of illegal sequences b, F(1, 54) = 3.51, p = .07, so did participants who classified
sequences based on neglected grammar, F(1, 54) = 1.23, p = .27.

The results above ruled out the two possibilities which came from Eitam et al. (2009), and showed the effect of selective attention on AGL.

Key words grammatical complexity, selective attention, artificial grammar learning, implicit learning, double artificial grammars



