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Abstract

There are unexpected means to measure the degree attentional bias, which is the “flicker para-
digm” of the Change Blindness and Change Detection. Attentional biases can increase or decrease
the probability of Change Blindness, speeding up or delaying the detection of changes in the mu-
tant stimulus. To this end, this study will use the methods of Change Blindness and Change Detec-
tion to explore the impact of rewards on the attentional bias of individuals in the context of high
attention-load. Experiment 1 and experiment 2 were both carried out using the within-subject de-
sign procedure, which contained two phases separately. The red and the green were associated
with high-value and low-value respectively appeared as the targets in the test phase of experiment
1, while as the to-be-ignored distractor in the test phase of experiment 2. The study show that
probability of change blindness reduced when the stimuli as the targets relative to the neutral
color, and there was shorter time of change detection. Specially, the effect of the high-reward is
better than the low-reward. On the contrary, it would take more time to detect the change in the
flicker paradigm when the reward-associated colors as the task-irrelevant stimuli. Compared with
the neutral color, the response was under red take the longest time. In addition, the reward-asso-
ciated stimuli would use more attentional resources than the neutral stimuli. Comparing with the
lower reward-associated stimuli, the higher reward-associated stimuli would use the less atten-
tional resources when the reward-associated colors as the targets in the flicker paradigm, while
the higher reward-associated stimuli would use the more cognitive resources when it as the task-
irrelevant stimuli in the flicker paradigm.
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1. 5|15

—ELLR, BRI R AR I T REX A MR AR ARG B OCE A . Bab AR, fEZas
SRS AE — RS (B2 S AR AT R BN R RE (1] [2], XBE S 6 B AR I8 RAT 45 = R fe i, R
RES RIS AT 55000, MM s R e B, T EL v S oot 3 2 O v (10 5 M) LG AR 242l Pt 2K
[3] [4] [5].

UeAh, WRAE R, A MRTESRI AL R R B i, (GO RZHR . 2 B S A R 1] SO i TP 2 A5
AN IR PR (15 B0 (6] [7] [8]o X Ffrsteh T4 3 A Ao (R RN 2k Bt Y 2 4% 5 41 (Change  Blindness,
CB). A2 B WA — Tt 40 5 37 57 B MR A PR R, b 7 SRS - R B0 S A 11 20 oS80 [
XTSI RAE, W83 AR M £ T SR IR P i JE) e b R0 38 522 (1 77 [9] [10] [11] AR AR — Frill &
TAE TR, AR CPRIMERHER, A7 BB I R ARD . H RTX R B IR 7 PR i
NE W, — R “iaikvi(one-shot task)” , B —FpjE “ ARG (flicker paradigm)” [9]. 7Eil
i, Z25F8A trial 2RI —KERBE ), —AT5, B —KSCRERE 7. TERNE
WAMEE T, AR 5808 5 B R 8102 BRI 2 5 [ S22 8 RI[12].

DB, WA A AR S AR A B AR S ECE L], TR AR Dy — Fh L R B T B 2l &
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MW TEN I — LS. AT AR BB fhe I & 77 2K, AR B ML AT AR A — b 2 2 I K
RPN BN T[13] [14]. fE Lyyra, Hietanen S5 NRJsEEe, WFAH S GRMEMRINEGER, E—
SERLS IR T 5N 10— SRR AR O BTG LA AU 7 5 T A — kU IR N R I, 4Rk
UL B AR NERIR, AMARSEA ) T BRI TS G A A BT A [14] o

xR A EE - MREZMEM, HATRYE Anderson &8 NIUE, XA AT DAAT — Ml
SEHIINIALHE] . AR RIWF 7 — ELZE AT Anderson 4 Hif) “ 2 falibe 4 vual” L3EATAHSCHTFE[3], £ Anderson
fvE b, BRI 2R Bl 285 — R AR trials K B AR 5 RIEETIRGS , SRS 7E 2 S5 H R B
FLRB AT, FE AP B S AR 55 ORI TR, O i) H A ot A7 St o R 1 ke
BAE S5 () oy PE Ry s R BERERIT FU R BRI AR T BE I BRI IR 8 73, TR A DR M AR R 2 /b, X
TR JE R SN, DA B TEA AR A R BIR e . e, M IR AL E ML i, vk
BTSSR I G IFASRE AR oK o 02 AL TR S R 25 R R R I Ak, A S A BRI S ST ?
ARSI B AEPRFR AR B4t 1R AL AR A H AL AR 55 PO AR A E AL AR IR DAS AR BRI T 7 A (R Y
M, 4 32 IR 2 R A B i AR 35 v A D — b AR S I 2 AN e (b AR A PRI DA K PR A B L 28
MR VR — AR, SR 20 A E ML AL 107 A DL AR A R R I )4 — 5 (5%
MR o

2. ik
2.1 #R

SIS —fg 17 2R ES 5, KB4 14 4, 434, TFHERN 19.61+1.42 %, FiviE
[N 18~22 %, Sz A 18 N, HABAR 34, LA 154, FHER N 2061+ 1.11 %, FRREE
N 19~23 % . FrAHAM N IE R B IE G IEY, FILaEE GBS,

22. UHFEEMH

i 19 ~FIBEE G R ENL, RS PEER N 1024 x 768, BHEANAM. LI E-prime 2.0
YnFE, S5 02 W 5K 40 55 cm.

2.3. SEIRRIE

SEOG— 55208 YN BCSAR ] . ZEVIZEIT BX (learning phase), K Anderson ) “ 22 Jilie4tfual”
I ZRERGE Y B AP BR, A trial #ELFE—MERLEE, R B UGB S ] L(A)FTR). Rt
Jf SEIARIK trial TEAA T BT 3RAF (1 22 5l 4 08 LA R S 4 B8

TEMIART B (test phase), K H Simons () “INKRIER" , H AABB T . F54 trial 46 B &S 2>
B—AEWBE, a2 RERZLERE A LE 1B). E 1(C)). JFEIEE R A\ S0 5 El LA
Je— A0 EM A AR I R AR ) SO [ e B A B S IR GG B R A R, A — A Rl
P N E g e, S — HisHi it R4 afsgt, HAeNERREiE. Ll haafista
FAEEmEELE 1(C). B EEAZESA — AN, BEhaE—AHWE, ikl
T A0 R 1 (5] A7 BB DA et A ) T A

24. KBEF

NGB, SILE VU block —3E 160 4™ trials 5256 X F1—A™ block20 4™ trials (45 >Rk, &
A block 2 [A12x45 3 rBh R RS TR] . EERE R, HisREBEE N EMSEE, goal 2 HamEie
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[53] FE EEL TT 23 P 10 5 ) o A T 0t 6 1 2 [ R LT 2 B P B i B R0 (03 F B, A 109 0 o
TESERG TR 2 A, WIRRER MR U W 7R X — 38 0B trial BT A0 &40 5 308 B0 BE A IE R R A 0%, 1) i
Z LA trial, 5 T2 R 2 1 S AN 57 o TEIX — 07, 216 1[5 Bl 15 40 €20 1) (5 s B PO M 2R 4% 50%,
2 B (s 1) S 1)t IR 2R 5 ) HH I RE R 8% B0% . REAMLE H I 21 € Bl € A L 1 AR A
S, (RO P IR, A 80%IIEE R IS B M2 (1 TT), A 20% IR R R Bk AE E K2 (0.1
J6), Tk BB AR, 80%IMIAE 2 R 4G R 2L3h(0.1 JT), T R 20% MR 2 Bk A 45 22 il
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Figure 1. Experimental design: A shows the learning phase, and B and C show the test phase

of Experiment 1 and Experiment 2, respectively
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FEMRIT B, S ALA PN block —3E 64 /™ trials 15258 1Kk L& —A> block £ 16 /™ trials )25 21X,
A~ block 2[RI F 5 8h IR ST AR BRGS0 . B4 trial FFAEHIREER 2 2
BUAEALS, REME RSB ERIER A S M. AL RH AABB T “INHRER" , B2,
EEMDS RIS 2 )G, EEIHREGEE T (AA), ZJE2IFHIEE R E A (BB), X A—1kE, &
A trial —3E 5 R, BT EAER AR R R TR RS BRI A IRy 280 ms, & 5 K
v 2 18424 500 ms B[] 25 Bt o A 1A X A Sk [m] BT A B0 A 1 [52 Fl F 6 BB PR R, ol e T s e
JR AR BR L B — AN I BE, WU B4 T AR B 07 B A, R S T ORI (R I 4y o AESEER —
AT RN Rt R S0 B PR AR AR A R ) P BT B, R R U ] R TR R — R JE SR Rk
LIRS . TESREG —rp, 2RI A 1 SO 15 B 8 TR 1 DA R AR AN I 1) P BT S L L LA AR
79 A2 1505 P LT S — 7 B ) — P TE R B 2 7 — R G, Bl R RS Lt DA K S L
ST 25 T IR IR . AL BRI SR O IR R % 25%, REAME BRI PR E bR a2
HAAE . AR R I AR ) S RIS B TE AR

3. R

S — 5 5258 I ZRB BRI T SRS (RS A 2 2 (RO : tae) = 1.605, p = 0.129; tuy) =
1.556, p=0.138; IEHi%: tue=0.791, p=0.441; tu7)=0.435, p=0.669; 7% 1 FIZE 2). XFFMHKH
Bt: 7ES250— v, Bl AR AR i S R A O R I Z R (LR 2(A))s Fas) = 13.447, p<0.001, 7;
= 0.457. R T s 2RSS 1 2L s[5 Pl 2 HEAT BE DR RN, L VUGR IR ERES 2R 1, Rl
MIME AR TC R X BEHEAT A0, A IR Oxl i B il Ik 495 0 1 €0 ST 53] Y ) %S00 3 52 L AU 22 il Bk 4
(10 o, SI20 [58] B PR RIS PSR AR, ta) = 2,629, p = 0.018, d = 0.63. fif H. 2% 5 Ll I S €20 (1 A
JEIRFER, tue =5.294, p<0.001, d=1.35; tue =2.534, p=0.022, d=0.61. XX =R FHIIERHZR
HEAT BRI TT T (LI 2(C)), SRR EMMLES, Fe =569, p=0.008, 7; =0.26.
X HEAT S AR, AP R TC R BRI, e s 2 e A B IR R 2 = te) = 3.89, p
=0.001, d=1.17, SRIHEEELS I Eif R R ICOCRIA LG E R, the = 2.077, p=0.054, SR
FF A I i Bl 5 P R 5 IR AL T Bk 5 R RIS E IE R A R8I0 2E 5%, te) = —1.552, p >0.05.

FESER i, XX =AE LU S R BEAT B R M E T Z (LK 2(B)), 45REW, fEIX=
FAER, BRI B A B E M5, Fo =412, p=0.025, 7, =020. &HEIR, L%
SRS (AR E g — FhBELASVE FE IR I, (IR AZJRH IR GG 1SR I S B 5, L UGR To R R, S
I B P2 PRS2 o 2R IR S8 PR AL (. BEAT SRR, ORI e Bl BB 4 P 40 € ) BELASHF R0 T SR B0 € 0 85
BELA % FH 8 ELAR B i RS M sk L MBS AR IR, tary = 251, p=0.022, d =0.51: tay)=2.27, p=0.036,
d=0.46, AT w2 AOBELAS IR 5 JE S0t A BEAS R FI 0T e B 2257, tar) = 0.221, p>0.05. XfiX
=R R B IR R R AT R R E R ET Z (LA 2(D)), ERNIFARE, Fpe =073, p>0.05,
W] AL RIS RIS Dy — PR BELAS A F AR5, 35X = 5 R sl (AR I ) IE R 3R B 2 5

Table 1. Average and standard deviation (MS) of reaction time and correct rate of subjects in red and green condition in Ex-
periment 1 learning phase

1 8 NGBS AL M e K4 TR NAEMIERERNFIESIREEMS)

2 REI IRGES

SEEIH(M) Fr#fE 2 (SD) SEEIH(M) PRt 2 (SD)
ARERaIN 21l 676.37 62.06 0.94 0.42
S i 0 [ P 657.88 52.47 0.93 0.69
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Table 2. Average and standard deviation (MS) of reaction time and correct rate of subjects in the red and green condition in
Experiment 2 learning phase

2. LW 2 NGB AL EMFEFM TR NFMIERRNFHSIREEMS)

SRR IEff#
SFHI%(M) Fr#EZE(SD) SFEIE(M) FrifE % (SD)
AARERSON ] 694.27 74.83 0.85 0.11
S (0250 [ P 673.56 86.92 0.84 0.09
A B
30— R B R E =R R T R BAT LR WA BB RE=FKMGT R
8000+ 10000-
8000
__ 60004 =
2 N £ 6000- I
+., 4000+ =
f:i 5 4000-
X
X 2000- 2000
04
ARCE 203 EESER 203 Hofth &4 AREE I Rt %A HAh A
C D

LR UK BB RE=F&M4TIEHE LR WA BB AE=MEXMFTERER

= 1

0.0~ T
ARER LS ROKMN HoAth 2% AF AR S8 LR %A Hofh 25 AF

Figure 2. A and B are the response times in the three conditions in the experimental 1 and experimental 2 test pha-

serespectively; C and D are the accuracy in the three conditions in the experimental 1 and experimental 2 test pha-
serespectively

& 2. A ElF B BRI it e S MR T RUR KA, C RN D Rt eIk M B S MR i R E R
4. Wi

AW TSR TR T AR, 245 2 il 2 il b 45 (X ) AR AR AL B LA 55 Hh 45 D H AR i, mT LA
et E SISk, i A TR, i et R R AN TPt nl AR E e+, A
X TR S, o 2l i BELAS A HTSE K

FESEHR 1 oh, 2Rl S I AR R 45 AR AR A P P ML S B, ke ORI b AT DUEEAT AR R
IR, 20 R SN B ER C T Bk A R IR SROBIIN SR ZE PR, X R hom 1iE  wl,  JF
Hm 2 A S2 M ELAR S R M oK . BRI B 7 s 5 Anderson HFE A R VFIOAN ], A SEle
KA ZWEMANEN, 1 Anderson f “ i 2" B A BORIAE 55 3R AR AN T- 224 B AL
(A 25 SR i b A B, sl R Xt o e b S R TR L PO 2 Bl T i S Sl AT 17 [3], B S5 2R 2
FRATR, X ARG I BAIE 1 2Rl T R [ (RO 20, ABARGF BRI 1 24 R iB &t BRIy — A H AR
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MBI, 2 BRARAR A TR A IR DL R i 1 AR A SR i 7 ZE RIS ]

5 AT HF FERAS— SR 2 I E BOE AR IS5 R, A8 DU BT TT A AR 2 I 21 45 2l BB 22 PR k14
AT IEMR 2 R A R3], HREAESE 1 AL, BRGS0 T IR ZERA R,
(EZ 22 26 1 R I IR AR i T o3 e SR U R, TR i 26 A8 N I 5 th 5 TE SR
WGRFEZSE, i McCarley S5 NP E ML MBS, HEI AR — DR IEARES S+, /N H
P (0 2 R 2 T 9 SR 1R R, RO S ORI, B 2Rl (A Ot B e R 114
WIFIBR IR, ABCER AR T H AR PR HARE AR, B0%E SN I 2 =3 i 8 — N [15]
X 5 22 R A P Al B AR 5, ARSI S48 7O AR B, (Ho2 il SR i &
BT S HEFARI SO AR ER, WERORE, R4E Anderson S8 N REEE, Bl 5 22 5Bk 45 A )
W AT BEMERIN T3], SRESPEME SR AR SV [16], S A LR e RS RIS AF N S 4 1B
WHIBEIR, A BRI SRS, S8R B AR A LR AL Al 2 A R AL 4T o Xt M T SR AR 22k
SRR SR A BIR L B AR T 2, LR T BIRREE IEFR L5 s R & N iker, Ex
FE NI b B AR R LA w2 aly,  IXAR AR 1 O AR AR S5 T AR ) S I 2 18 T i 2K il
FREE N (A

FESELS 2, 2RI A (Y 2L MR 2 Rk 45 1) S (X P A (e A — A4 E T T A AE /T, H
PREE I A R RS (0 R B, 31X fUU) 5 Anderson JEARTH) “ A2l R 253G 207 IR I ZRp B J 2 2
—FER, AHR T E AT S AR R A SR g0 R U LU R M, 75 %2 58 22 (RSN B R E NS5, bR
TR B v 2Pl AT AT 22 il T K 45 P A 2% TR AR A PRI B S MR S L S 38 1 o I RIS B S BN R 2
bb, JERILT TCHIRHITE A AR AR S S AR T AR AR TS, To22 Rl A TE - AE
AR, AR AR IREE R DY — AT IO A AR RO, st T 2 PR T SR B R R A S N
RN 4 LU AR BNIBE S5 M) S BN B, PORAESEYS: 2 ThOACEL,  TERIRN R TE ISR S REI AMELLE 5
JRIBRES (R A — 2, 38 B ARSI A IR Bk A N I S B K B 8 2 MR 22 57, 3K 5 DAE RO FU 4
R3] MR LH: 1R ER, TR B TR EIRAES b, ol aR 2 HE 2 Ml
GEUREIRGTR IR R R0, R T v 2R IR (R 8, 2t AL — 38 23 AR A R B 25 % e
IR TR T # A o (E T 2R IS A RIAE SE06 2 PR ARy — b 5 EEa B A AE R, T4
RS FAE R BARRISRINT =, JER I JE SR BAE 288 2 v B B ARA R IR Sl 1 f/b, IX 4l
HUAT CUARRE AT A 5256 2 DR B =t 26 AF T A AL I PR S RE I A8 LE S 1 I B e B2 3R 2K
JEHETC BT SR B I SN, T HLSREs: 2 aE BE=Ah S AR N I R A WA 2 5%, it
HEA SR 1R BAT R A ZE R . 9250 2 B IER R IEAF ol DURBEX AR, 506 2 IX =
P2 B IERA A T 5288 1 ORULEMBIA TRF, RN CaAEX IERR AN T, thibg
T e S 2 (RN BRI ORAIE 1 IR, 1 S ML 7 A 19 22 7t AR A B %

Pl 1e] O SZ IR AL 0 T8, A4 Busch [17]1X 7 BB ARASAL B VLI JLANBTBL, R4 4 Anderson %5 A\ 4%
RN RS E R R R, K= FH A TR e e B A E SRR, 3T
TECZ A EBAR Mm%, A2 AT AR, FE5E B SS Br b7 AR BB At s, Wi 2R il bk
25 SR A A BE K [18] [19]. SEHG: 1 FISENG 2 (45 A IELFIAIE T IX AR, 1X 4 B 07 B AR R i)
XA A A IR S 1 — ASFTRORIT FU T i, A S 0 2 BE AR 2R B i = A KL o
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