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Fig. 1 Procedure and stimuli of experiment 1

Left: Schematic representation of the sequence of stimuli presented on each trial (valid, invalid and catch trial). Right: Illustration of the stimuli used as

centrally presented cues: throwing, running, standing which directed either to the left or to the right.
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600 ms) x 2(&RIem A HME: A% vs. TLR)ME
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059; LRI RNAMMELEHMN AR, F(Q, 33) =



2016; 43 (4)

FHE, % BTUESMESANTETEER +401-

0.22, P=0.64; SOA FIZk R4 /~A R M HAEH
B #(F(2, 66) = 16.34, P<0.001, n°=0.33), #—
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BT & W (P < 0.001); SOA 2k 600 ms I, %L
FERFTCRLAE R N 1 H A T B S AN A 28 5
HARGERNER 1 PR,

Table 1 Mean response times as a function of cue type, SOA and validity in experiment 1 (M+SD)

Throwing Running Standing
SOA
Valid Invalid Invalid Valid Invalid
100 ms 315.72+34.67 317.71+31.38 320.06+32.76 318.73+32.04 322.95+30.85 337.06+32.58
300 ms 300.46+31.95 310.01+34.64 309.68+34.47 305.15+33.56 320.13+36.14 309.84+37.91
600 ms 291.61+30.92 297.62+36.45 300.02+35.02 301.36+36.14 304.72+35.53 303.44+35.65
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1 1E SOA iy 100 ms HiBL T BH &8 1 RO A 2%
N PR, AEBURSE SIS E, R AR LR R I
B F) bR T AR L T, B AT e S AR SR
RREFIE, MA@ I TRt B bx I
(A7 A L T

2 SREE 2. BARRIME I E R IESMES
AYREIEEBIRMN

21 MRAZE
211 #ER

36 4 K2AEWAT 5, PR 22,58 + 2.29),
AR B S N, WOEE IER ) B, Bt
ARSI SEH . 4 A4l et A H A ) e
TERZAR T 90% M B, 4% 32 Ak B kA
geit o
2.1.2 SERikTE

SEHY 2 92 (R LA VY vs. B s, W) x 3
(SOA: 100 ms ps. 300 ms ps. 600 ms) x 2(Zk R HE R
AR A8 vs. TROMIBAR N T

M AR A R RNV AE dy d = RTic—R Tatig - d
HEFRTE, RUEHIEERBEHN.
2.1.3 SRR

5% Friesen, Moore il Kingstone(2005)"4Jf 57
H SR R TGO 1 () AR AT 5. SER0 TR 2k
DB RS0 1, AR B b R B [ i
SO BB E R — ST H bR, “x 7R
“O” HAHWAMTHHEb, #OkE-Fd. s
FORYPARZWE TP EH AR, X5 H bs H AT B A W
R E, Bk AR b g ZOT B AR AL
b S B0 A7 B 38 AN B AT AT A Ttk
22 HREHH

INBRAER S N 1 TG H bR B SR IS T
150 ms. & T 2.5 MRAEZEIR K.



*402- SN FESE IR THR

Prog. Biochem. Biophys. 2016; 43 (4)

e, MR RER— SOA KIFMELRN
N d (AT HFEA ¢ K. 45 R KRN
I, £E SOA &y 300 ms 1 600 ms Itf, d {44 &% K
T 0, t(3D)soms = 3.59, P<0.01, #(31)soms = 2.30,
P<0.05, HILEREBAUN. &AM, Hik
SOA Jj 600 ms I}, d fH KT 0. Z&%& N uliir
N, HAE SOA 24 100 ms Itf, o 1 &% KT 0,
t(3L)woms = 5.09, P<0.01. HAh#%MF, d {550
LA Bk 2 . HARSS SR 2.

Table 2 d as a Function of cue type, SOA
in experiment 2 (M+SD)

SOA Throwing Running Standing
100 ms 3.28+16.52 -0.42+16.85  12.89+14.32**
300 ms 8.73+13.78**  _4.28+13.35 0.92+16.26
600 ms 5.24+12.93* 4.03+15.55 0.84+18.47

d = RTinaia = RTwaio™P < 0.05, **P < 0.01.

h 2 884 H bRt H AR R0 o A5 = A 5
Vs 2 Fsa 1 rh g — R RAER— SOA &1
(RIRNAR 53 P BEATIRSTREAS ¢ W0 5. 45 R I,
AR R Auhisr, SOA 2 300 ms I, A77E i1k
75t 1(64)s0m = -2.73, P<0.05.
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R R 0 B B X, I 8 A W
.
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3.1 WRAZE
3.1 #k

25 AR AEAL S, CPIAERS 23.6 + 3.16), i
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MRS A . 2 4 B DA E b W7 1
AT 90% HE MR, Tl 23 44 il it 0 A\ 48

.
3.1.2 SRR

SEHY 32 (R Y vs. Hws. W) x 3
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TUPE: U] os. TEPUR) BRI BTt Hidr, £
RGN AR E o, WU &R H bR LA 72%
(1 e 23 HE B 5 2 R w1 A e PR BT Ao 8, i B
LRE N MINLE . THUN SRR H b5 LA 18%
(IG5 HE B 5 2 R w1 A ] R PR o 2, o B
LRI E.

K28 1 A 2R RAUNVAE d. d = RTimaig—R Teatig. d 1H.
BERTE, BUHNETEERBERN; 4 H2ED
T2, R H IR IR
3.1.3 SR

SCIGAT 2515 % Jonides(1981 4F) B4 HY ) . [ T
WFE, SRR A [ 5258 1, AN 2 B kA
i3 V8 Rl B o R 4 28 W ) AH B 9 7 T A G Tk
R0 H AR LA AT s T . SEe
it 576 AN, o dE 432 AT H AR IR,
108 AMIETIUH H AR KK, 36 AT HARIAIX.

32 S#R59H

SRR AT TG H bRtk B R R T
150 ms. =T 2.5 MhaiEZRIK.

5, R —Z R — SOA 4K ML RN
N d AT HREA A, SRR K& d
34 B2 /N T 0((22) s > -2.20, Ps < 0.05), HiHL
RRTUPRN. HAkgs FILEK 3.

Table 3 d as a Function of cue type, SOA
in experiment 2 (M+SD)

SOA Throwing Running Standing
100 ms -9.52+17.63" -9.04+19.67" —-6.94+14.89"
300 ms -23.05+£21.36™ -23.18+14.44" -15.23+19.81"
600 ms -25.94+22.73" -23.26+22.38™ -22.03+£16.14™

d = RTinaia = RTwaia,*P < 0.05, **P < 0.01.

N2 S AR B RS AN IR ), RSk
B 3O [ L) A s LOETU) hag— R e
SOA ZAF N IR UNAE 43 Sl BEAT BRSLFEA ¢ K58, 45
BRI LRNPIN, £ =Fh SOA LIET, &%
TCTRHAN FRNAR d 5 B 1) SR IS (R 280N AR d 2 17
BIAEAE Sk 22 5 (1(55)s > 2.50, Ps<0.05). 44k
Z M1, SOA 4y 300 ms 1 600 ms I, £ I
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IR AR o 5 5 1) SRR PR 8ONAE. o 3047 AF S0 3%
P22 5 (¢(55)s > 4.18, Ps<0.01), £ SOA 24 100 ms
I 2 AR 22, (0 d HI/ DT
. MR AL, SOA iy 100 ms Al 600 ms i,
LRI 1) d (155 & m FUHN Y d {52 347
1E B 25 7 (1(55)s > 4.21, Ps<0.01), 7E SOA K
300 ms I P Z B JEAAFAE B E MR, H dE
BNT%.

FIRGER BRI, =RERA = SOA K11 T
LR BN d (EH 5 E /N TE, Bl TG
SRR B IR H AR W k2 P T A AT AR
LB, AT B IE W B R i Re 1)
Bk, REOSAR PR AR SUE N A O R .
BeAk, 55 1 85I Lt — 0 R W R R
PEIZ B (PR 55 B ) G BN (el ar),  Hf R R i
B BT e —Fh B I Tl A

4 it it

2% 1) ¥ & ) H 5 P 2 (embodied theory of spatial
attention) tA 2y, FRATTI S A4 RT LUR LF b 35 B JATIHE
27 8] AT R A3 ORI A 2 B, g A AT
EHARBAE R ] e A B AT EEEAE AL 3
X ek ar, AT UAE X 7 i AR AL AT
HEWTA A L, SN AR B 50 b I R X e 2
FRITAL B 15 B0,

S LA 2 v, TG I R I H
Fr, 72 ZRAE R 100 ms I i 35 5 R T W AR
TR E R, 128 ROLTSCRF R
HH PRI ASAS I SR 1 gk e 0 DR 55 A WL 558 3 1 T e
B ML AL, 4 Prinz(1997 4F)E14E HAK 5 mi F £
GARSVERIZ BRI, HH k2% 56 ) 25 ) 0
B, ROG TR 7 A A A e e,
2 [P0 A R AN U S At N PRI SR 3 1) A A2
A R MEEE B, —SHAR KR WiE8) 5 3)
(7). AEMREEER R MBS Pl goe
PERuE2, FESEEG 1R 2 o, W AR R 5 [n]
PRSI A, MJCie 231 100ms, 300 ms
i J 600 ms, 3l 372k B AR . 21 1 RO R S TR E
R . ARSI EE RO R B B RN H IR
ST LR R BRIV, BRIk, b TR A R IR
IS 1) Py HE IR PR R R AR AT e 2 s e 1 gk
ATFTHE 2 1) JR AR 5 1) 07 5 1) 0 B RS AE (T3 e v
T H Al B ARFR ) T R, AN R 1 5 R
FEAL . BRAL, AN AR AR TR R S B, EAE

SOA 74 100 ms I, ¥ A7 &I 35 ) 2k R AR /- &%
N, k2B R WA AN K5 7] AT e AN RE A8 PO
RS E R

TESERS 1 ORI, BEAE T SRR 2 F s B
PBER,  H bR AW, ] B — P R 2 Bl PR 2k
ML DB NME LR, AT GE2 52 Wi WL 5 5 0t
Ja SR A A R, XM R A R s R
BT BER OIS B I B A A g, R T—Eus
s, B RES A B MR, R kIR
PR35 (n 77 1)) D05 e 2 R) i e B . AR, )
M BE I AR B SL M BNE, 12— FhiE st
Y. W PRSI R B 5508 3l —FF GBS B0E A1 012 5)
Bz, it XA b R R (WgriR ™). HAERE 7R
PEE, 123)ME BRI T 2m: 5 T/ 55k
EEhiashfE BN TR A, 40 Lorteije 452006 4F)4
K FAFAH AL H AR (ERPs) A B, B B /E & A1
Wi 12 Bl U XA AE R BT 260~ 400 ms 22 A,
LU B 808 B 0 W 5 20 100 ms. PRk, T RRIX
P E S5 BN T e — e R R ks T
VIR (LS 2026w, Finledigdk®, {t SOA &
100 ms I A AT HY I B A B 00N, T S A A5 IR I
] 300 ms A L B H AL Y. 4 I 300 ms
N, WGP s s B RES SRAF SR T, A E
BN E RSG5 AR ) — 5 ROWL ¢ % [
HEHES. WA, BATEER], (E5L5 1 F 2 45
R, MR TIEER, AHLE T 23 300 ms i,
I 600 ms IR SRS RN I gy . X —T
[, AIRER YRR I TR, B s VE R %0
W B AN B R B, WS i AR
EHLIR AL HARALE . (H ] BRANAUE L R AT H br
SN T JE AN . Ponser A1 Cohen(1984 4F)%
e, AMELR TR B IS BE L T AL A A
A7 B 1 H bR 5 4k (facilitation) F1 47 41 (inhibition) i1
T IEHSERER G BRI AW, 2 EEETT
N H B EARRR, — B RN H RO B, B
S0 B ARALE W= A AL N B AR B
o P I [R]85 AR e R RIS 200 ms ey, fH— M
{E 1000 ms LAY . Frischen, Smilek, Eastwood F!
Tipper(2007 )@t — g i, MR AL P R &
XFANJEALE B b ) ) A 1 2 S A s A i AR
. AR E Pl ARSI HOR, Wi F Al
KHATHAR, PRI R YESN L 206 H br W (1) &)
sl HIfER .

AT ORI, PR R R R I =
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B AT AE ST ORI 24 o1 1 9 b AN [ o 1 5 =K
(WLSCHR[10]). A=438 B B 7 3 e AR is 8)) i K
e R T e R AR, IR R et —
FiAEYIE ), (HR TS E BN T ER,

R B B (P B AT BEAS )T 2L SE 1) AR s B
B sEse 3, TATRIE I m wlE A, W oR
PESMELL R, PakaewRHE e 58 A E sy
Beid =, HHd RS 2 H b H BN 50 K1) 2 R
B, O, BORESIMES KRR LR TR
— PP BRI, SEREES A BN
RERE. BRAR, fESSZERT, RAE =P SOA & AF
T~ d B EENT 0, HAT LRI NAE d Z/N T
PRSIV R R A d i, FFlsE{E SOA 24 300

ms 1 600 ms i, Xu[HEER Ay, — 7 HAEI AT
R RIAF, B AT BE S T N %1 5 b 2200 26 2 R ) 437

B E AR (CE S IR E S AR AR EA 1745 ), A
T ASEA 5% v YRR B (CJC 2 ) H b 1) 4] Wi doh = o
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Attention Shifts Induced by Implied Action Cues

LI Kai-Yun*?, QU Fang-Bing"?, FU Xiao-Lan>"
(! State Key Laboratory of Brain and Cognitive Science, Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Implied action is defined as extraction of action information from a stationary photo. By using central
cuing versions of the non-predictive and counter-predictive covert-orienting paradigms, the present study firstly
investigated the attention shiftsinduced by the implied action and non-action cues. Then we further tested whether
these cues produce reflexive or voluntary shifts of attention. In experiment 1 and 2, by using the non-predictive
paradigm, we found that the throwing cue (implied action) directs spatial attention, irrespective of an abrupt onset
target attracting attention. In experiment 3, by adopting a counter-predictive task, the results showed that implied
action cues trigger attention shifts voluntarily. Moreover, the results in all three experiments revealed that trunk
orientation alone (standing cue) is not sufficient to shiftone’s spatial attention. The present study extends the view
of “direction of attention detector”, and further suggests that implied action as global body posture cue, the
orienting mechanism might be different from that induced by local biological cues.

Key words attention shifts, implied action, trunk orientation, abrupt onset, voluntary
DOI: 10.16476/j.pibb.2016.0091

*This work was supported by a grant from The National Natural Science Foundation of China(61375009).
**Corresponding author.

Tel: 86-10-64873518, E-mail: fuxl@psych.ac.cn

Received: March 22,2016  Accepted: April 5, 2016



