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G 2 A AN H PR L Y
24 LWHIE

B B B2 STem, SEEEFEANE 1 FR
PO S A ST AR S, B AR BT R E A,
BRI, FREERTE] R 500 ms, SR )5 B
1E P R A PN R AL B 8 T 10 N Lk A X
G, Hop—2 i (0 X G o A1 JE ZTAE TR R ) 7 =X
FRCIB S BAR . INKR 6 RIS, BT XS T ih e
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AMRIR G2, A BIXFRE 8 Fhc g4k, I HLBEHL
L, RS 58 T MR RATS

TR H shic st piak i J5 a8 i Bl , 5 &
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Hbrgom, P #m &8t T IEsfis i f & H
R4, Py 3R A 1 T IE AR RS0 B B AR
AL, p FOR TSR T BARI IE SR,
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NOS DDS TTS TDS

TDS TTS DDS NOS

B2 AR B384 5500 538 1 B AREU T35 0 B8 I B A TR0 25
W a By R3ZHe, No Objects Switch, fijFx NOS; dE HbriE] & 4 384, Distractors to Distractors Switch, fii#k DDS; H #r[a] 51538,
Targets to Targets Switch, fAiFK TTS; 3k HAx5 Hbrlb) B3 58 #e, Targets to Distractors Switch, &% TDS.,

b iRZEZk H+1 SE,



%51 1)

B S5 By Oy S0t 22 5 30 7 e B R 1) 15

SiBUR R E I Ranc BV S 2 TPNINE E S CER ) s
5 A A S R BUE DY — SO 1. R,
AE A B B 0y U A B — B 0y 40 i 1 e [R) 1 A R
S0, TR S B 35 BB IE AR A s A . R
] B 1 284 251 T 1 BAs B PUN S s an 8l 2 fr
INo GG 22T I, B0y S RN
3, F(2.04, 55.02) = 45.33, p < 0.001, n; = 0.63
(Greenhouse-Geisser % 1F), 1d B A [A] B 40y 38 0 51
TSR A EEA R EER . B AR
FRON B, F(1, 27) = 95.09, p < 0.001, ;= 0.78,
U A [R]85 oy ] By IR S e 22 5 3 . By
AR AGEEE B AR SR S AR 3, F(3,
81)=5.26, p=10.002,1>=0.16

HE— 20 AT TR AR A3 AT B, TEIE R B AR AL
4 ANEE, AR B 28 B A5 1 Z 1) Y H bR B B
RiEEREE, F(3, 25) = 20.94, p < 0.001, ] =
0.72. TEIBEEHARECN 5 A, X —22 5t AL ik
%, F(3, 25) = 16.79, p < 0.001, n2= 0.67. [k NOS
Fl DDS Z [ SR AR 22 A 2, Hoav b
13 38 W 25 A7 W R 2 0] R 6T BL 2 S 4 4 28 (CEL AR B9 e
XA IR 1) BP0 45 f o 52 0 i 5 67 0 B
HEA—BBER TR, 56 LRk, o,
X AN ) B 53 A8 4 55 4 78 38 B3 B ey b 1Y) 25 S dE A7
FASRE A HT I K B, NOS 54 (F(1, 27) = 64.69, p <
0.001, n7 = 0.71), DDS £&F(F(1, 27) = 57.94, p <

0.001, 02 = 0.68), TTS &1F(F(1, 27) = 60.96, p <
0.001, ny = 0.69)#1 TDS M4 (F(1, 27) = 30.03, p <
0.001, np = 0.53)11 B P B 25 It AE B IR I 35 Bt 3
UREEEE TR E N 2
253 (UEBEEMSHIRAETEMEEE

HE— 25 X6 He A BT 07 3 B B 0 P 2 &
P, MBEEE 4 S HAREE, NOS £&14:t(27) = 7.6, p <
0.001, Cohen’s d = 0.83), DDS £/4:(t(27) =9.11, p <
0.001, Cohen’s d = 1.72), TTS £&/4(t(27) = 12, p <
0.001, Cohen’s d = 2.27)F1 TDS £&14:(t(27) = 9.73, p <
0.001, Cohen’s d = 1.84)AY H bR B 18 & 2515 ik
ERmTEHOHUUNSR ., MiBEE S S HERR, NOS 4
f(t(27) = 26.01, p < 0.001, Cohen’s d = 4.92), DDS
ZAE(t(27) = 20.77, p < 0.001, Cohen’s d = 3.93),
TTS 44:(t(27) = 22.4, p < 0.001, Cohen’s d = 4.23)
1 TDS 44F(t(27) = 13.72, p < 0.001, Cohen’s d =
2.59) 1 HARA BB R A s R B & & T 510
PO, XRV, RS M 5R, BB
Ffar S, PUSE R Goxt 7 B A5 B AR AR B R AL

T HHER.
254 NG5

SCEe 1 OB, A BB UM AR 32 B
—(LE IR E R L R, B0y — AL B AR 52 T
FEEBA, W7 EE 38 B A B U0 2 BB, JF H.
X FEPEXTIE R AT AN B R, W B F AR

#1 NEBEMSMNININBSEERFRITLLELERI(LSD KIE)

oxd Ho (ACRIERZS B350
t p Cohen’s d t p Cohen’s d
4 Hbg
NOS vs DDS -0.12 0.903 0.02 1.30 0.205 0.25
NOS vs TTS 3.31 0.003 0.63 4.21 0.001 0.80
NOS vs TDS 7.51 0.001 1.42 7.92 0.001 1.50
DDS vs TTS 3.74 0.001 0.71 2.93 0.007 0.55
DDS vs TDS 7.52 0.001 1.42 6.12 0.001 1.16
TTS vs TDS 7.09 0.001 1.34 6.28 0.001 1.19
54 Hiw
NOS vs DDS —0.88 0.389 0.17 0.59 0.561 0.11
NOS vs TTS 3.98 0.001 0.75 3.03 0.005 0.57
NOS vs TDS 7.27 0.001 1.37 6.23 0.001 1.18
DDS vs TTS 4.16 0.001 0.79 3.32 0.003 0.63
DDS vs TDS 7.58 0.001 1.43 7.14 0.001 1.35
TTS vs TDS 6.52 0.001 1.23 5.63 0.001 1.06

. a B A, No Objects Switch, faiFk NOS; dE H#R[E] B 3 58, Distractors to Distractors Switch, fij#% DDS; H #r[a] &y 35k,
Targets to Targets Switch, fAiFK TTS; 3k HAx5 Hbrla]) B33, Targets to Distractors Switch, & #% TDS,

b F P A B ARAS ARG B B (df) 0 27,



16 1N B

L 55 50 &

9 B Oy —(L B T PE(TTS Z&AFH TDS A1) A A
R AN B A5 U A 2 3 R, AN K H AR
BB TH(DDS Z& )7 B B ALE Gy U
FRWAZR, XERY, ZHMBEES S, T
HE TR W AR, BRI TR, 25
HREREBOR, HUAb, 7B R B U A
ik BB BR AT B B N, 5 LUAE BF 5T — 2K
(Oksama & Hyond, 2008; FHH, B4, #HIHE,
SR, keI, 20155 sk, BRI,
2011). fJm, TEZ B OiBERh, (' EBEA IR
BRFEETEMRGIEE . W, EEE S5
G R TP T YRR FARIB R, P RGER B A
BRI T B0 E S T e, £ 548
ERh, TERUEAR A H AR 0N T ARG B
TR G R R — 1 R B A I A7 RS S 59 XU T
ARG, JFHE M- EMENZ TIHREBER, 2
BB B AR, B E S B R HRE S T 5
(NEPSYS

BEAb, A S AE B B B R T B 2 2 A4l 15 ik
(Botterill, Allen, & Mcgeorge, 2011; Horowitz et al.,
2007). XA, WEEH 1 Joi LR N 2Rt
0y A TRALE AR ICALAE R, R TS MERE .
FEUR, WG X B 0 B 003 5 S5 049 Sz [ A7 £ i ]
PR VAR EI=NSY =N vl b O T E= g (N e N5
JETAEFE R #5522, TSI E8IsemT
BEEAR R, T RUEE B Oy 5 BAE SR N AU A,
B 0345 BN TR i S 1R 8 2 52 a2 s i — 2
T, &R B s R AN IZ s s, TR AR ] 1
BRI, R, 7S5 2 oRESR TR 4l i
Lt — PR

30 S2Ee 2. SRATERMR IR B
1y SIS 22 B (738 5 2 BRI R M)

ARSI 30 B R TR 43 4 5 v ok i — AP TR AR T
B35 2 B 0B BT S5 R, i 1k bk
TA A 2 — B A SR I e K T AR IE 2 45 1 R
J5¥:(Oksama & Hyoni, 2008), — 7 [, #R-4R 9%
A LA/ IME T 18 2635 e 2 223K (Oksama & Hyond,
2008), FEARS NSRRI B4R S5 XERE o 55— 7 T, A
A3 AT DA B B A~ B AE B g, HEBR B
ZEHZE T SR, DIAERYER o ik S ot &
% SRR S B 0 B9 L B FT 7E (Botterill et al., 2011;
Horowitz et al., 2007; Oksama & Hyoni, 2008), &
By RS B A ASRERE R AE M, PRk, AR 5236 R FH ke

FEFNW Y J5 kI LA ok, 76 B g By Bk g 45X
FIWTFE 2 X G HARRI AT 33 REAS 75 2L B X
A8 RSO 5 BEATEAMIN T, o ][5 B0 45y
AR PSS
31 #ik

FAZEAL 5T = AR (LA A 50 U 2 RN b 5 iR o R
ERNEVER KA 18 H(E 13 &4, B 5 £),
SRR N 22 + 274 %, TR S 5E M 8URIE
JER TR, BRIV TR, 58 LS5 5 AR —
R
3.2 It

SEE BT R B 2R DU KPR N BT (B AC
. NOS, DDS, TTS, TDS)., KZ5&E HE4yia ks
B

Shy A i B AR 1), R SR B B R AN
) A 2 1 7 R iR AT T -4 o A TRl 8 4 1) =24
TE S5 J5 B B B 72 Ak 4400 sl i ) A5 R B 1 U2
Horb By A& 4 &AL 2xhig, EsE—1H
bRirE, JF H 2z H AR B 0 S 5 5., H
XTI . B O B B X A5 (L 4 LX)
R, WEEE—AEAE, BEZME R
i BARECAE B AR By, HADXT R I PR R,
H RIS R B O ) A, AR b H
PREEWHAL BA5 Sy, —FhAEEREN S .
0K 2 58 2 R B 035 Bk A W B 1y — o B 2
R TR N R ST BUR AR DS E a1 DO K i
W TSR
33 XNIFESHMR

5525 1 M .
34 XWHIE

SCIFR T AN 3 TN < Bk A A BT 4R SC 5
B, PR IE T R P + R E R, TR
FHXT R, FFLEE A 500 ms. SR, AR
[ B0 8 AR Ik ry XS &, Hid 4 X HILL a5k
FEARIC B EE HFR, 2000 ms Ji&, FA %5 IT A1
BEML . JhST A2 B . 38 Bl A2 B R 6~8°/s 2 [
Ak, WA T A AE 0 ~ 360°BHL iz Bhid i rh, 4
400 ms f§(£5% 1) Bifi 1L BE RNy 1) i A% A~z Bl
FEFFLERT ] 4 6000 ms, 7E 1500 ~ 3500 ms [i], 4R
PEATR ) By D) 554, R AE B3, B8k
Ja, B R BB O ERER g, 1 A @S0 R g
TTHEH . 1000 ms J5 H—AN 8] 7R 50 S,
BORZ 5 HEARHIE S HIR, RIALE S 71 1E
By ELAFDGE I o 0 4 S oy B kY BRI N B,



WIS B 0y St 22 B 0y iB B R B R 1) 17

ML g B BIRATESINE | B scil | BRKHE B S EL |  HER B SN BBt (YES or NO)
500 ms 2000 ms 1500 ~ 3500 ms 12 ms 4500 ~ 2500 ms 1000 ms KR

K3 Sese 2 s 2K
T B TR BRECY B BEAh, SE8 2 e 5 5Eus 1| AR . SEg SN BB, #osl( AR AR L0 CUE I HE N RO AR 1R 2 & R 2
7 FAR B HE N o [RTERIE T J5 A S B S8 1 HP X L A B B TR 1]

HR Y B AR, NI AR HR, 2 5%
M GE— BRI FE FHE Y o FIWT e iU, 254
HEEA T —1 K. LI A shid s s . o8
Wil i, BoRZS HE AT SRR IR Ly + >
HEALA

SRR T 80 Ik, BE—4& 1 20 ik, H
AR 7 X BEHLH I, IESERET, S 534 it
17 8 M2k, Jf HERIA S —E IEf 3, B
SEURFSE 20 min. Sy G DRSS I RE 258 A (] i 5 i) 2]
SRR A TR AR A 4 R AT H, AR S i B
Bk S 5 A T W B BOE A G)i#EAT
REIE (BRI 2.4 S8 )
35 RS
351 BRRExESNEERESRINNEN

AFDE R B3 5880 F 1 2 B 1B BR A 1 an 1A 4
PR . B TT 2200 kK, B0 38 &1
TR B, F(3,51)=8.22,p<0.001,n = 0.33.3X
KW, Bt 2 BB B R LA 5,
H— L H G L (LSD) & 3, DDS il NOS X} [t 2% &
AR, t(17) = —0.31, p = 0.76, Cohen’s d = 0.07;
TTS 1 NOS X} Fb 2= F 4 8%, t(17) = —2.05, p =
0.056, Cohen’s d = 0.48; TDS I NOS X} bt 22 73 i &,

t(17) = =3.76, p = 0.002, Cohen’s d = 0.89; TTS I
DDS Xflt2Z %A B3, t(17) = —1.1, p = 0.286,
Cohen’s d = 0.26; TDS F1 DDS X} H.22 57 8 3, t(17) =
—3.28, p=0.004, Cohen’s d = 0.77; TDS £ TTS %} kt
ZREFE t(17)=-3.2, p=0.005, Cohen’s d=0.75,

3.8 1
3.51 3.47

3.6 -

T 3.31
z 3.4 1 T
=,

ik 2.82
H 30

2.8 1

2.6

NOS DDS TTS TDS

Bl 4 FAWEE T ARIE R S 0 38 #5040 13 50
BERAR

. a B A3, No Objects Switch, f#Fk NOS; HE HFxla] &

325, Distractors to Distractors Switch, f&jfk DDS; H#Fria] &

{354, Targets to Targets Switch, fAiFK TTS; Ik HAR5 HixlE

By 554, Targets to Distractors Switch, & #% TDS.

b 1R2EZ48 +1 SE,



18 1N B

L 55 50 &

R gE R, DDS FI NOS A& vk, HAHHE
AR EZES, TTS AFuHR, HE &R EK
F NOS #1 DDS, TDS (% s fie/hh, I H B & LT H
R, XKW, DDS X £ 5018 g R B IF LI B
R, TDS X £ BB BRI T K, TTS Xf
Z BB R AT DDS f1 TDS Z[u], Hp
B oy —{7 B 4 5 101 5 X 22 B0y 38 B e B B0 6 4
PSR SCHEAE L, I H A2 30 A B B T PR B 38 K
MK . X590 U K S8 1 i sairy . H
1, TTS 5 DDS 25 A 3 . X 535 1 th i
WA 225 X —22 5 19 IR R AT BB AE T 0 i vk
M e R T T TTS B R4 &, JfF Hix—4#2 7t
A = T DDS 4181 NOS 4, 4 T §iikiX —
M, Se vt oA A S50 BT A5 R0 GRS A3 i 5 15 55 )
55285 1 haBEE HER R 4 A IrAS B 150 2 B 1Y
B (T TR B ) W 25 A N R T B
(Mean Difference, MD), TEMLFERE I, FLLL NOS %&
T MD B R EER, 23 B A = A 25 R i 25
IR 2 5, 4550 2B DDS &1 IE 5 NOS 4
PR IR JC W 22 5, 1(86) = 0.53, p = 0.597,
Cohen’s d=0.11; TTS Z&A/F 3G IE 5 NOS 4/ BA
N EFES, 1(86) = 1.87, p = 0.065, Cohen’s d =
0.4; TDS 5411435 15 W) i 25 K T NOS S5 4 14 i,
t(86) = 3.09, p = 0.003, Cohen’s d = 0.66, HLH}, 7F
At i, TDS &4 KR KT TTS, TTS
ZAFRY I KR BE KT DDS, {H DDS 4 /F 534k
NOS H It E#EH  Hit, TTS 5 DDS Z 5% A %
FRRAET TTS A2 i 07 ik 65 i R K F
DDS. {HAARZEH R, X —I a2 ¥ vl et 2% -
AL, R4 TDS WAz B4k oy iyl o, HEHYS
AR AR 22 At K, X — 3 25 BRI A fg
56 A bR L B A8 o

f e, KPR LTI R ARt R,
25 R A i AR E NOS &1 (MD = 0.99,
t(41.22) = —4.44, p < 0.001, Cohen’s d = 1.17), DDS
5 (MD = 1.08, t(43.62) = —4.48, p < 0.001,
Cohen’s d = 1.25), TTS %&/:(MD = 1.32, t(43.88) =
—5.94, p< 0.001, Cohen’s d = 1.62), LA K TDS %14t
(MD = 1.57, t(44) = =5.66, p < 0.001, Cohen’s d =
L7 V)00 ) B oy 75 1 340 2 v T Bl vk o X
WA RER AR RS, — 7T, R A A e HEBR AT 55
MERE, R, TAEICAZ Ffar, Bn A i) 24 45 K
RWTIE, REGEEERIAZ BRSNS . 5 — 5,
BARVAEBF SRR, #0575 T I 25—

FREAL T 8 45 T 2 4l 2575 (Botterill et al., 2011;
Horowitz et al., 2007; Oksama & Hyoni, 2008), {HixX
SO A3 s B Oy R B A BT AN ATk [R) A5 R
[FIB 7T 2R TAR IR S 5 o A SE 57T H)
Wi Bbr, TAEICAZ A A%/, T [a] 250
B AR R . B, YRS e B R, B
o3 A L R S AE QR UEAE 55 R M B TS AT g
Hi R A A )38 R A
352 IhEE

SEHY 2 SR ER S e R AR A5 R S S0 1R
ARG RS R B Bk, A2 BBk
Bl B 1y — 7 4 28 32 T PR BE 3G I ni T K, Sy -
17 B G0 8 52 TR T O, W 2 5 136 5 6 9
. Mo, dE—B XS 1 5505 2 PR HGE riE
HEATXT LA AT R B, AEXT T Ak, o
RREMSAE — B R E A T S B R A

4 LK 3. WHESERNZ S0

B R S5

S 1 IS 2 R AU M RME R B RRAE,
S S 5 3 e R R R T BB RS M R AT T
Rk kER HER &0, HEXTHR & GRICAIC
1¢. Wk, RELEIEEEAX—TRETIHET
DI, — 7w, %R E 2 B ARiE EAT 55 A e A
TR TAT S5, i 76 5 v S Vi b 4k 2 52 3
PR ok B0k 2 5 38 AT 15 B AR £ B r
AT = —E T, L, ARSCEME R FH T 3
T A S5 — L, TR L R R
BFABHME NI R, BB EERNESH
b B E BB T e, A SRR R F - 3 M
HEERNE,

R 5 SR SR LA L 4 Fh By S e 454 T
VB R R B A R 2 i B 2 R SR, )
FEREH TS ERNEN T, LRSS 5EEX 4 5
By (0 A £ 1R A0 B S B A B 0y R 53] 6 B G
BELR . AR EE A SHRR T X — B, FK
TIE S B S B 0y — 0 B 9 0 1Y 32 T PR R BE s a1 5K
B 1 MR 2 25 R E R
41 #ik

FAZEA R AL (LA b B I 2% A 5 R R
R EVER RS 22 4, Hh A 16 4, BA6
%, AERVEEITE 19~26 % (2323 £2.14 %), i3
5 E 8087 155 0 IR, Wb IEH, TR0
IEH, AR S50 58 iR AR H— 2 e



%51 1)

B S5 By Oy S0t 22 5 30 7 e B R 1) 19

42 SLENFIT

SCER TS S8 1 AHE], RP 4(NOS, DDS, TTS,
TDS)=<2(GEE: HAn 40k 4 A S)PI R R Bl N ik
Tho PR S SA B 8 B A B PR 25 4

WA, FEEI S5 T ZE R 58 ST S
WA S5 A 2 H AriB B AT 55 W AR 55, A7 far 45
Ko REGHIARRN, A S50 % iz 2 3 B #1471 AH
o R, RS BRI 7 5°/s RN 5%,
43 WM F|SHR

AL M I SE IS S A0 5 S0 1 AR . B
T & B M TR A~Z it 26 DR 3k
B BB AR R FE Y R 500 ms, SRAEH
}y 44.1 kHz,
44 LIHFE

SRR RS S 1 AH IR AHAEE S BT R S,
BB 1 s BEALEE I — DB A), FFEORS
HEX RS ET 0k R iR, MR, B—
K N FEHLAE L 4 K . 58 HLER
WARIR A S8 TR e 5%,

SRR AT 160 380K, H— B 28 #4514 20
WK, A IRKIRGHLER . EXLRh, 25
T e AT 24 WD IAIR . A LEHFEE 50 min
ihi. BIPH AN RS 5HENBE RS R
FHEESS 1 R E A R T AR E J5 R AT i — 204

RN

45 RS

451 EHEZSERFESMHIXB/MLEEERRE
Al

AN T) B 453 2845 25 A1 B bR L B 3 B 2 A
K5 fs . B EMETT 220 kB, B sgi )

FRN 3, F(1.44, 30.24) = 23.32, p < 0.001, nJ=
0.53(Greenhouse-Geisser & 1F), i Hl15E % & b
J&, ANFE Gy AC e S T A7 BB R A T H A
25 . BB BB Y ERON A B, F(, 21) =
0.61, p=0.443,n;=0.03, BLIFEHIET G, KN
() 38 B A7 Aoy [) 22 S AN W 33X — B2 s B D P T
RETE T, YT 55 13 B B, S BOA [ 17 fif 8] Y
P55 MERE 22 80/ o B 28 3 FIGE 5 E AR 28
HAEAWEE, F(3,63)=3.15,p=0.031,1n,=0.13,

2L HE AT R AN A3 AT R, TEIE ER H AR AR
4 ASEE, AR B AR S e Ak A 2 1] H bR BB R
RIEREE, FG3, 19)=8.84, p=0.001, n2=0.58.
EIBEE Bk 5 AR, X—2Z R R, FG,
19) = 15.36, p< 0.001, 02 = 0.71 o ELAA ) ST He 4 00,
2 2. 3R 2 WA, NOS F1 DDS Z [a] i B B B 45
RN, X —RE X 18 R 5 e AN
B MIHAR WP Z B X 22 S8 3, Jf i e
ANIRGE AT 55 e B B NOS &,
DDS # Bk, TTS #h FIR, TDS 4 it mfik 1%
PP X GA SR U DL S 1 BT A e
B —3rk . Wiy, wElE S 2R, B &g
SEIE N 2 B 1B BRI HIE AR B2, JF
H B2 TR B K 2B N Rk
452 #EHIEEERESHRXBRIFHIRANEE

A

ASTa) B 0 38 ¥ 5544 F 19 B AR B 43 U3 25
Kl 5 fin . SmE MR T 250 R, B35k
FRN B, F(3, 63) = 30.79, p < 0.001, n2= 0.59,
v ERIE SR IRE, NS0T B S5
PR R EA B EES . )5 ST &3, DDS

4.0 - 3.80 N - 4.0

3.5 L35
- 3.00 = .
< 30 30 C
b b
& 2.5 2.80 2.5 ;E
i X
o 20 20 5

1.5 -e 4 NBiE - 4B 1S

-o- 54-Hr - SAVHAR
1.0 : : : : : . . : 1.0
NOS DDS TTS DS DS TTS DDS NOS

B 5 $EiEY 2R IE AR B 38 514 538 B H PRE T 27 B8 B B TR 56 BR A i
E: a B A3CH, No Objects Switch, fai#& NOS; 3E H#x[E] 514 35 ##, Distractors to Distractors Switch, & #% DDS; H#rla] & 58k,
Targets to Targets Switch, fAiFK TTS; 3k HAx5 Hbxla) &5 3, Targets to Distractors Switch, & #% TDS,

b RZEL A1 SE.



20 . T %50 &
R2 EHESERRUNEEREMEMNRARERAEEFREMITLLRLEE RR(LSD KIE)
ol (ARiEN 7S 13U
t p Cohen’s d t p Cohen’s d

4 AR
NOS vs DDS 1.42 0.171 0.31 1.11 0.280 0.24
NOS vs TTS 4.74 0.001 1.04 4.11 0.001 0.88
NOS vs TDS 4.26 0.001 0.93 3.98 0.001 0.85
DDS vs TTS 3.17 0.005 0.69 3.01 0.007 0.64
DDS vs TDS 3.65 0.001 0.80 3.28 0.004 0.70
TTS vs TDS 2.85 0.01 0.62 2.21 0.038 0.47

54 B
NOS vs DDS 1.95 0.065 0.43 1.44 0.166 0.31
NOS vs TTS 4.99 0.001 1.09 6.44 0.001 1.37
NOS vs TDS 6.66 0.001 1.45 6.99 0.001 1.49
DDS vs TTS 2.86 0.009 0.62 4.01 0.001 0.86
DDS vs TDS 4.67 0.001 1.02 4.81 0.001 1.02
TTS vs TDS 3.91 0.001 0.85 1.93 0.067 0.41

H: a By RZZHE, No Objects Switch, f#Fx NOS; dl HbriE] & 4 384, Distractors to Distractors Switch, fii#k DDS; H #r[a] 5153,
Targets to Targets Switch, fAiFK TTS; 3k HAx5 Hbrla) B3 58 e, Targets to Distractors Switch, &% TDS.,

b R B FEAS R I0 E R EE(df) XS 21,

FINOS Xf L 22 il 2% W 3%, t(21) = —2.03, p= 0.055,
Cohen’s d = 0.43; TTS Fil NOS X} [t 2% 7 B 3, t(21)
=-6.70, p< 0.001, Cohen’s d = 1.43; TDS Fl NOS %}
H2e B3, 1(21) = —7.15, p< 0.001, Cohen’s d = 1.53;
TTS A1 DDS % .25 5% W 3, t(21) = —4.81, p< 0.001,
Cohen’s d = 1.03; TDS 1 DDS X [t 25 % .2, t(21)
=-5.6, p < 0.001, Cohen’s d = 1.19; TDS F1 TTS X}
a5 2, t(17) = —2.86, p = 0.009, Cohen’s d =
0.61, HLEA |, NOS B3 41l 45 f f /=1, DDS JH IR,
TTS K, TDS #Far i, 188 HPRECER 1) F 200
W3, F(1, 21) = 66.96, p < 0.001, no= 0.76, LA
TS R ARG, AR]85 G far (] 5 B 0 1R 51 45 i
S E . By sc g g H bR i 52 BRI B
#, F(3,63)=1.66,p=0.186,1;=0.07

453 BRHIBEERRNEBEMGHIRIE=E

B EE 5%

HE— 25 X6 LA B A7 S B R B A DU 5 i
P, MiBEE 4 S HFREE, NOS &4:(t(21) = 6.79, p <
0.001, Cohen’s d = 1.45), DDS &4 (t(21) =9.16, p<
0.001, Cohen’s d = 1.95), TTS £&1F(t(21)=8.38, p<
0.001, Cohen’s d = 1.79), F1 TDS Z&4(t(21) = 6.99,
p < 0.001, Cohen’s d = 1.49)f HArf &8 B A5 14
BEB TGOS, HiBE 5 A BFE, NOS
Z4E(t(21) = 15.4, p< 0.001, Cohen’s d = 3.28), DDS
ZAFt(21) = 13.81, p < 0.001, Cohen’s d = 2.94),

TTS 1F(t(21) = 17.99, p < 0.001, Cohen’s d = 3.84),
I TDS £1F(t(21) = 12.95, p < 0.001, Cohen’s d =
2.76) 1) H AR AL B I8 R A W A 2 = T &
PO, DRGSR S 1 453 XUWIRD
il TS R IR, PN EEaE A7 B A B A AT
IHE W 2 T B REE(E B, JF X —FetEAE AR R

BT LIRS
454 NG5

FHERRTE S BRI TR, ASCgeRm T Wy
VR RIS, X B AR S 1 £ B 33 i
55 TRV AR SEIR 25 S 5 5000 1 A B — 3K,
YR WA A T P2 BE 04 By 58 3 0 22 B 1y 38 BR 1Y
A7 B 8 ER A A By U A S R S, Jf
H2Z TDS W THiFE B ok, TTS Hik, DDS 5 NOS
fe/No LRI, A BB A B R B AR 2 B A~ B
AR B, B~ B0 2 TR R,
DU 3 RN B RO A BN, T HoxX —FEPEAE
B DR, AN, RS ERE,
IR R R E S T B O PUNA R X PR R,
D AR A R S N A= (L S 1| = S W A = 15| B R R S &
BEE, PUBE R GExF i 23 6 B A B A 2R T S
FRIEAR B

Zi b, BB EERE, Bhcix 25 hiE
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RN A H T SRR VE R, RIVEECA PR R S5
— Sy 13 SR 2 HL T A2 240 T HE T 0 22 B 3 18 BA AT 55
R BT SR ST REXT B A 2 B 338
BRRBUT AT, iR X A BIB TS5, i
Je B IR BIME S5 M, HEAARBLE] T R AR5t
— BRI

5 ZEETHE

SEHG 138 B A i O ST T A E N TR
B8R0 B 43 N TR G 2 A5 T2 ) — 0 R B R A [R] R,
DL B B 5y — o7 0 5 X B R B A S, &5 SR SR,
B0 B TR B, WA &8 &
Py R0 25 B, O FL sk — M X 3 B 0 far AS B
B, o, W KB H bR R B - B8 TR
(TTS F1 TDS) A7 B3B8 ER AL S MU 4 & T
K, WiV S B bR B B 0y — 7 #9624 (DDS)
RS 3 B T B 3 THUI 25 1 AN 32 5 el X ] 22
B8 BRAT 55 23T HbRygsm iy, BBl £ 2
LRTE HbRBE, B2 RN TR, Z TG ER
BEBC . HeAh, 38RO a7 Ry, A R R A ) iR
A ARG o XU AT 55 67 g 130 B 3 R ) 52 3
WRR., I, 28 miBET, fEBEAR
WEST S RME R, W, VEESLSNE
B R T4 BbriB R, M RGN EE R
FIAHZDEF S5 B o 550 2 SR A 4t e Bk
BOUE, HE—25 S0 R TSI 1 AR A . Bk, Hor
A PRI B v AR ICAZ A 0 2 B A 36 B
T, K 3 NI E X i Bk s, s
SER IR 1 — X R, whiEEER)E, B
13y 3 48 JIT 7= A 1) B AR — Ao 2 T VRN AT IHAE7E,
RIAS [ JE 2 1) B 00 38 4 % 22 B 173 38 185 2% B I 56
F 2k H T B0 & 45 HLH 2 2 T4, RS
HER,

51 SRR EFNEERRIRHLE

FETF YATEE, AFFFENT T MOMIT {15 156 Al
TR UL T8, R4S S 3 W8 Ay ik,
BERIMIE , MOMIT A RiBE RIS HirdE K
NI B R /N5 3 e 0K 28 (Oksama & Hyond, 2008)
JRRTET, BFREEEOR, 5% s T8 5 0y
—or B0 RE A B T AR IS S fer Bt 2 36 . (W],
e =Rk 5w N TN ER 7 -GN FIR7IE: SiOE RSN
T BN o HLX — 485 SRl AT DA TR AR AR ) {5 K fi
B(Moray, 1984; Senders et al., 1968), 4 HFr%E ik
KA, FERVIR B UBIE R, R R TR,

MR B EAR, SBCBE R 2. HIK,
ALEIBEEA R RES T SO YU R B4R
0 J 35 22 S R LB N ARG B N TR SE
JEMAINT RS, 435 T A7 (where) Fl 5
Oy (what){F 5., JF HALE I T ARG E ALt &
REFF& MOMIT i, W5 LERMT RS 8 B —
M (Botterill et al., 2011; Horowitz et al., 2007; Oksama
& Hyonid, 2016; [ H%E, 2015), {H TFERERIH-ARE
XF AR AR B b i R o 26 =, TTS Z& A 1lisi i % 748
22, 1M DDS ZAFIf 0 E R0 . iX 5 MOMIT fikix
A E AR AR B 07 (245 B 2 B0 T A A7 A2 s i 1212
Gropgstitey, H HAEEAEST N HRSGEE
Aol — 2L P AN AL A — B [/, TR
BRI ] R iX — 45 2R . Bem, B &%
TSGR RN, —m, A& &4 T
RGBT, T ZEPFIATHER, R THE
BOE, W G s N R By — 0 B 0 E R H A
AR, WG R B EA2E, 5—Irm, R
g2 1 2 G2 DA 67 8 A0 B 03 0 1 3R G 10 6 2 32 )
T R, R HARREAIEE H
BB ) & A By S, 3 — T B B URR d JEE
F o 7 TR I ARAR B B 1 — L B 48 € AL 4 7
16, Hm ik = R Ul 24> HbRAL & FoRFE T
HE— 2 B 5 B BRtk, AT LAHEDN 2 By —
A8 I ENLT A AFTERS, B ATE & A B 0y s i,
L& BB R R BT EHE, Sy
FN Y5 a7 & AN T 545 B Jr X —2, 7E45 R
PBOZAAEI 225 0 SR, 33X — I 5 24 Hi Ao
JEAR—3, 25 Rk, TRERBAURGEA RO Y HT 4L
PEACH A AR BE, MOMIT B 5 5 AE AT 2500 A 4 il
ol o I, 28 (AR EE), SE8 2(ER
2, L 3mSR R — BRI Z BB
33 2% PR T " R B 3 XU T 2R G i L[] 4 1,
It H UL By o ' 0 5 (I U S B0 . e R
B, JBERRIGE . Rz, gEREZ TR,
1B BRI
52 (WUEBERMEMRAINMIAS:HITHEHK

FATIHL

JSE MOMIT i 56 bb T AR A5 AL 4B 138 T i 45 JH e
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of INSTantiation)fi i 1A & 135 B I A 90 T
FIA3 2% H FH (Pylyshyn, 2001, 2004), 1fii Oksama Fil
Hyo6nd (2008)id 1 45 i MOMIT BRI LU xf, H
AL B 5 BAEALE W B 7325 73 T . Pinto
45(2012)id 5 MRI F AR EAF H MIT 2 M BB T
it AR, BRJein T2s i 845 B, J5 I T B FRE
{5 B . Papenmeier, Meyerhoff, Jahn F1 Huff (2014)
HE— 20 e B3R T B A5 BRI 25 A6 AR D S AR A
R 118 A S50 AR T 8 R A B AU N SR N T
Oksama 1 Hyona (2016)if 18 155 BR 543 #r & I 7 B
1B B A Oy ELAT 5 4 R[] A9 IR 3h i AL ok,
WEBA T XU T RS E5E . SR, 23 adr, BB
P TR A S 2 S RS R B W L A7 R B Ay
GBI T B 225, JERE MW H A S hLE -
225, LRI, SXEeLhie BRI T B 05 B A T
FHE, (EAS BEFE 10 BH A 138 AN B 03 R 32 P A
ST E SN T RS,

24 AR 5 0 A e A b — 25 S T A
BN T RGAEE B IR S LA, R
Kahneman (1973)%2 th AN AT B2 U5 oy L H e, dh=2
IF] — 3 R B Rt 114) 22 AT 55 2 [R] 2 A0 L 5w 4 o PRI,
AN S B R 05 PR IIN TR G AE B R R T, AT
eI AL R — R R, S 1 2 R R
By sgin, Mg B0 —00 B0 i TR K,
AL A B 018 BR ST 4  T R, RIA & S e T
7B B 5 B AL — i B IR R . i —
AT, AR HARE R BRI B T E
SFERRUN TR S, HAEFERE S FIFARER
BOPEN . X5 DR IF I B A — B (Cohen
et al., 2011; Ren et al., 2009),

53 BMHM-NEHENZTTFREENZHHE

ERF IR A9 H I AL H

FR4E MOMIT ik, o7 & F B0 5 8 2 R I
A 0 0 TR G0 B I 8 LA e B A T2
A PR PG S22 oh ey, I Hol i B e il &
St % 5 O RN R B Ay — v & 45 E (Oksama &
Hy®nd, 2008), £ 5338 i R BRI T B~ &
IRE ), WG R b av A E RS, B2iE
TRIRBYBR M . X IR, — 7 T G vh s N 1 25
FERCEAIR, KA S0 At o R e B, #E
Wil 2 BB R, 5—Jrm, RESGHACHS
FEDY T 22 A R BEURR ] T SR TS A AR,
P 2 BB B R,

PAREAFZE H, Makovski i1 Jiang (2009)iA N &
B84 T4 2 B 3B i AR By £ 25 7 T LA
T TC 5 B g LT S5 s SR 9 B 3 4 8L, ini A 25 )
EBEDPERA L . Alvarez #l1 Thompson (2009) 57
FRIX —TARICIZ B, B B 2R TR
FHALHRITE T TARICICAE 4E R B0y — & 488 15 B By
BR AR, HEM RBGE RN B SR, Ren 55
(2009) UL 5 5 AN [R], Al ATTIA A T S A B AT i
TETHEERRN A b B0 5 R A E— & FE I
RGNV A K, R S A REER S Y E S
Tl e, YISy s, JEA S0 E DAL E
FEREK R BRI, AKMITEET SRR, it
M P HOEERRIAE 22 . W, B0~ &8 1 4k
Frd AR A shny, Wi e S BRI, 9
ERCE M, B E R R O, TR I
FETR £ (Wheeler & Treisman, 2002).

SR, TAEICAZ R B IR Z (8] A] GEJT R 58 4
MEAE, o] GEAH B 5B (Shim, Alvarez, & Jiang,
2005)F1 4 H 3% 4+ (Fougnie & Marois, 2006), T.{Eic
(CFFEFER LR BIR, TR SRR 515 B
i A IE FE & & (Alvarez & Cavanagh, 2004), i &
TEVEAS ) 2 T BT AR ICAZ TC 78 B B A 30 4 A i
17 i 4% =& 15 . (Johnson, Hollingworth, & Luck,
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Y s T YIS B9 AR n] R 2 ] AR
ICACAR UL FITE R BT IR DR A & B R . 2 B
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— 5" T e N R B PR A v % H AR By 1)
BRI LA KR By — o B 48 5E X RIS, J)—
77T DR 2 RS B 20 e RS I R, By — o
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TARICICHIIE L, FF H X P07 Th AR o T 0 RE
FIB B AT Y S Rk 2 i — 20 32 B 54k

WA, BTARE RS, B TAEICICASEZS
B 0338 g5 5 R ot 3 4k m] &k B AR A D RE TR R =
H B 8] 53 B3R (1) 7E F (Makovski & Jiang, 2009), {H
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(Ren et al., 2009), 7475 H, K4 By inl
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B0y TARICAC S, DA JC 2 A sl s 32 A0 FH 5 0y
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o 2, SuTeEsE el g IR By TAE
IR T BTSSR, — R TEL B iaEs
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FE AN BERE S iy 48, 1 5t 08 vh e ol S AR SR FR
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54 ZSMEEHPREEZRRESE

H 2 BArib ARS8 R DOk, A KEbt
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(2006) T SARMAE 55 F1 22 HARIBEAME S5 455 1 )7 =X
RI, Z PR EAESS h st R 7edlE B s X0
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IR 32 F|4 l (Pylyshyn, 2006; BAMIT, Xk, 3K
R, OB, 2013; kAR, XK, &7, 2009;
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A A 7E L0175 A 1 5k — R 42 0 I R 08 (I
WS Rr . UL, FEENE LIS B, 5 BAR
23 (6] 53 $E 31 . I0)5, Doran H1 Hoffman (2010)) %
—Iji ERP W5tk —4F£m £ BARB AT 55 R AF
FEXT AR BOE, MAFEXTEE HAR A6, Jf Hix
FRHL 2 AT 55 MEBE S o AT 55 X B AR, ROl
BAHMETEERENS Y, 585 WRREIIF|7E 5
BEATS . M52, EEREES T AR R,
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SRIM, X EEHFE 22561 T2 H il i i1 2
Ay C IR, T Xk 22 By 033 i v ) T A B 1) R 5
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HAFESEM; 57— T £ BArE s
R B B A A BR (BRI 45, 2010) . {H K
Kbk 22 I AF T & B B0 {5 2 2 R i B3 R R B,
It H B 045 B0 T 07 =R 2 9806 5 R AR
W T BB . BT 22U 250 TS
TR i (Oksama & Hyoni, 2008; Tombu & Seiffert,
2008), T E 0 T2\ Ry 2 AT I AR R
SK ¥ (Cavanagh & Alvarez, 2005; Pylyshyn, 2001),
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8 o TV Y Ra o= 2

SEA YRS SE H, DDS AT H A7 I i
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JEIET HARIGR 1 . Y BAREE N & A B0 S8 HR
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By A, R AT REAE T B0 45 8255 i T FFE
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5 o 3 — A I A A% AIE (Tordanescu, Grabowecky, &
Suzuki, 2009),

55 BEEREZSMEETHNIER

Baddeley (1992)7E % i ic 2 B HE L fil_E 42
T TAEIE1Z(Working memory, WML J81 H &)
IR ERT ARG, I dT R Si(Central executive).
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LA B S B AR RS A T R, R
1Y 1 ¥ 17 i 4% (Phonologicalstore) fll & i &2 iR 4%
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i BE N XL v RT3 % Ak i B 5 S T A, H
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(Makovski & Jiang, 2009), 04735 35 &2 &R A9 T
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HERIE BRI SR IE 04T = T 85%. Cohen 45(2014)
KM NG AL SR, SR E i R A [ A
T 70%, Makovski Fil Jiang (2009)f9 22 B {4y 18 7
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SEH 3 AR XA S E X — R T, 2
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Abstract

The Model of Multiple Identity Tracking (MOMIT) proposed by Oksama and Hydnd (2008) models
observers’ tracking performance among multiple unique moving items. The model provides a functional
explanation for the process for how the “what” and “where” information work together in a dynamic visual
environment. However, two main issues in MOMIT are still unclear. First, though MOMIT supposes that the
“what” and “where” information can be analyzed separately by the identity processing system and location
processing system in the early stage, it is unclear whether these two processing systems share the same
attentional resources. Second, MOMIT posits that the what-where bindings are stored in the temporary episodic
buffer, but there is no direct evidence of this. Exploring these two issues may help us understand the cognitive
mechanism of multiple identity tracking (MIT) better and improve the MOMIT.

In this study, we used a variant of the MIT paradigm in which we interfered with the what-where binding by
making the objects switch identities during tracking. In Experiment 1, we designated three identity-switch
conditions: identity switch within the set of targets, identity switch within the set of distractors, and identity
switch within all objects. And in the baseline condition the objects’ identities did not change throughout tracking.
Given the limitation of the whole report method, Experiment 2 then tested the hypothesis again using the partial
report method. The numbers of 0-9 were used as the objects’ identities in both experiments.

The results of Experiment 1 showed that identity switching impaired both location tracking and identity
recognition. Specifically, the location tracking and identity recognition was impaired the most in the condition
where identities switch for all objects, followed by the condition in which the identities of the targets switched,
and then the condition in which the identities of the distractors switched, which was not significantly different
from the baseline condition. In addition, this declining trend was the same when participants had to track 4
targets and 5 targets. In other words, the increase of tracking load diminished people’s capacity to track location
and identity recognition. The results of Experiment 2 showed the same effect due of interfering with what-where
bindings. We also found that the partial report method revealed more data than the whole report method. Finally,
in Experiment 3, we completely randomized pronunciations of the letters A-Z in the auditory channel in order to
eliminate the interference of phonetic rehearsal. The results were the same as in Experiment 1. That is, the
phonetic rehearsal did not affect the effects of identity-location binding.

Overall, the results provide deeper understanding of MIT and improve the MOMIT through direct
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behavioral evidence. (1) The results reveal that the location processing system and identity processing system
share a common attention resource pool, and the utilization of “where” information in the visual system seems to
take precedence over “what” information. (2) The impairment of what-where binding will damage the tracking
performance of MIT. (3) People mainly use attentional resources to enhance visual resolution towards targets
(target-oriented) in MIT, rather than processing distractors. (4) The whole report method is less sensitive than
the partial report method and may underestimate the capacity of visual working memory. (5) Even after
controlling for phonetic rehearsal, people still experience interference from identity-location binding when they
are tracking multiple moving objects.

Key words Multiple Identity Tracking; identity switching; what-where binding; partial report method; phonetic

rehearsal



