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s, Bk T — A A SRR R AT LA A R A B SR 2 3 T — BN R, AR A EZ DX
ZITEOLT, JUHUEXT A B A BT FIBN, AU R T E B A9 2 AR — Bk & A BRI A, S2RAE S5
Bk S 3 K AR R BB B BOE AR —E, IERIXT R L B — Bt 2 5 AR, 7 AT
BN AT P AR RS E . B2, TEZX RS, Tz A28 Hirtifm, ANEfamER
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KEER —HIAREE, AR, X%, AT, AEAFRFOTIE
SES Bs42
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TENR ALt fe v, S 7 0 B Sh A s
FIEE SL, T B FRATT 1 B A Ml b AR AN, AR i
XTI ENAE A SE XA YO DR S (A 2
A B RIS L BRAE AT (Samson
etal., 2010), PFHKFE(perspective taking) &1 £ 41
SHZ, SMEEHNEEA, ERNTSMAREEZE
T H A 7 At N ) S 2 B ke b o ) 4 HH (B T
25, 2020). FKICH(1998)Zk & T AR, K
AR OHASARTE X 43 H O R AL A B0 e
MY FERT L, AR A ITE B, Il A
R oW AR VA B T DT 9 BE T (Surtees et al., 2013a,
2013b), HAFURHETE TN BUKP Ep £ A3
ru b, BPBE TR 2 B 3R A AR SO0 A T TR
ZE 5, JFuliTe M N £ BE T (AL, A TR ) 2R
FAFEDN o AR F 10 AR SR 35 8 6 5 RN AR o B AN [
AW AR A SRR . S A
KB E AN K £5 (Surtees et al., 2013a)., 5%
FAREER AN SN B AR R, ik | XA

W I 3): 2023-03-28

LIRS ENGE T, BRI A 2 OIS R4
RO AL (Apperly & Butterfill, 2009; Schurz et al.,
2015), W R TILEMAR LSRR R, ]
WA R PEIFAEBR—RURE Sy, TR — SR 2
R A R P (Flavell et al., 1981), —ZRL5E LA 2R
FEIE N AL AR A, BRI N B 2 T A AR
VY (What), REHE 0] RE TR, A C Al AR D
REFE BIAH R IR RE ) o e A R Xt
NGB 2 F I S 5 Z% 1 H W il F2 (How),  fE ZH fif
(R [ O R RT DL B, FEAS [a) (9 40 5 PR
TR A AN R L BN G R B0 (Y BE T (Flavell et al.,
1981; Kessler & Rutherford, 2010; Surtees et al.,
2013b; st Y, 2019),
RGeS W R0, LA R I AR
— AR A B, P SN IR T AR 1Y B At A
AE A &7 4/ (Apperly, 2010; Apperly & Robinson,
2003; Gopnik & Meltzoff, 1998)., T T LL4E (BT 5% &
DU ] F A A R AL AR ()3 F2 2 ] & (spontaneous)
PR PR, (XSRS BRI R
ai HA R K B9 %2 1 (0°Grady et al., 2020; Westra,
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2017) 0 —ZA R AR R0 B A PEWFIE R T 52
o2 Samson A5 A (2010)48 H A9 s LA AT 55
(dot-perspective task). TEIZSZE X, FIEOH K
A~ HE AU XS B (avatar) s 75— g AUL 3 18] F 9 3
s R, RO G2 T A A0 S A O S E T A
L e — S 0~3 ANZ0 o B TR 2SR AL
FA(H OB O FIWT 2L S A EOR 5 5 28T
LRMCHL, 4R LW, LieEMNMAEZHCH
AR, 9l 5 BRI S 209 S8 — 2
— AT, N A H AR SRR, B B —
FMERL )V (self-consistency effect), Samson 25 AN K
55 AW LA AR DG AR A T8 T e AR, AR —
HHA =SS T 2R ss R, gl A
WAUE N RS E (LR W B N G 1 37 WO K (LN B
[ #1] WBr 37 21 3 3 0 19 T 4 (egocentric  intrusion),
RIFE 0 WAt AR A ) 19 800G B O B9 A, #laaloxt
H AL A ] 7 21 HE B 38 A0 19 T4 (altercentric
intrusion), BIZEFIWr H & AORL M B B & 3006 T fib A
LA (R 45, 2022), Jaok, BN iz
il B A AA R B F R ERIIE ST v, ix4s e W ls
B TR B £ 22 3 19 S FF (Qureshi et al., 2010;
Santiesteban et al., 2014; Surtees & Apperly, 2012),

TEA AL A7 R 4 B & PEDLI Y B 98 48
N, AATH N B2 A6 (Implicit mentalizing) 17
0> 2 4k (Submentalizing) B 4~ B i i 17 fif B (7% B
%% 2017; Santiesteban et al., 2014), HH, HEROE
e N RO LS, BPEL . AN REA
A NGO IR BN TERE ST, XA .0 BRI
ETERE . AKFFAR, midksz3 6 T/ (Cole
et al., 2017; Heyes, 2014), i 0B b2 —Fh—i&
INHIN (B . 25 AR RICAZ 536 Y S Ak it
i, AV RO BRI B (B A A2 1 B b ofl
BT OB A PR TR R T K A,
EHARBER B 7 —T5, ik Capozzi Al Ristic (2020)
P T — DAL OB AR L 5
] ) R P B R A (AN [T L 2%58R) AT DA [R] Bk 37 b i
1, A0 — MM Y TA RN T 2 7 B A At 23 A ot
FERFRESTA R, PBRO B % ot 25 2 L #h 5
AT

Ak, AR T 3 AR, BERR SN
EL MM L, FETERAS REERT R, — 90
AR R TR B AR, JEX RIS Y
Ji PR AT 22 A R . ey AR S K
(Samson et al., 2010)43d F T-XF G5 50X G411

UL Hbr S B BN G — 1 5 (Bl 4, Capozzi et al.,
2014), FIEINAR R PSR Z, AT
KT Mattan 55 A (2015)AY B sk 375 9647 T 2k
i TEABATRBIESE T, & TR JLIK I RE R FE Y b7
[, PO AP X9, B 25 A ) B0 ) A iR
R B AN B, AN R RE 4
WL, 2 HRAARE A REAY LA,
TR ] T 00 55 7% i 1A FAH DG R T R Al N (AN AH
RS, X — R ISR H A FRACF O AR -
%L 5 AR 5T G I 22 6 G A AR A A A
KB A RN B AR, mHEARS RS2
HLAZH (Samson et al., 2010)fF7E 225, HH 5K
R E SAM R E R IR A RS, JEE
i SN ) 0 Bt AT LRSS BF 58 5 A 838 R — >8R
WA, TOAARFREAE XS % . A, ziah
1 R A 2 5 O A Y, SRR A 1 i
BE, WHERR 1 058~ ) B 40 5300 30 E 5 55 X6 S5 460
SR, S AR TR . I AES g 1
AT ZAE AT T g, TR RS, IR
RIEF I 5o, FAAERAXT LA, AT
23 F R RFABNAS, LI 55 RAE R 5 Bt o i 2
o SR 2 fESLE 1 BRI AT BRA B, S m—>
X5, RRAEAET ARG, AN[R)XF G 9 08 A i fap
S RL A R BR Y AP SR80 3 FESEH 2 rySEA I,
I L0 R AT RN AT, PRI X
ZI LT o] — B 25 L AR SR A
AR AR, FRATBR: (D)2 E a2
XTRAFFERE, — B REBE R L R H &7 A4
1, SR ety —8. Q) FEZ A% 2T,
— AR R B R AT AR R B R AR, Bt
AN~ N AR —F R 0T, B 7 A A 0 A
MR HEX AN [ R A . Q)2 DXT R AELERT, R
N~ N — 3, — S AR R B i
TRABERIE B A=A, MR — Sy BB A
BAR, BE—EBRE LRI mEH.

2 SEE 1 B RAUARERN H A

21 Ak
211 ik

K G-Power 3.1 flii AN 58 30 A (o= 0.05,
1 — B =0.90, effect size f = 0.25), LK &R 4HSE1E
KRS 32 4, Hh Bk 16 4, LA 16 4, ML
T IE I IR o AR 3 AL 28
H W) R A S A B R A (L VS S NNU202106018),
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B A B3 B A S N R R P A T SR
ARAGAF N S 55 4 -
212 EIEigit

AR 2 KIBLA: AT M) x 2 (A Fk—
AR —EE: —8 A—BO Mgl L8k
Tho Hor, WL A 4 w0 AR R AR a4 DB
EE RPN NS CEE P N w15 & DN /LR EVEE)
JIT & B0 R A i —BhE . AR RN IERR | I
iy 52 IOz Hsf 1) o
2.1.3 LU EEAndtat

SEERANES R 20 ST IRAE LI, B AR PR
9 1920x1080 12 &K, WIHAN 60 Hz, LT
B E-prime 2.0 48’5 . S IAYHFHE & 1 Fos,
& R H ) R 4D 53 1) 2 B Mattan 28 A (2015, S25 1)
BT, @ik 3D Max BOFHEATHARL, b H s =
SN LM RE | A ISR RE | TS 58 TR A~ PN B 33,
W4 D311 43 R = A 8B 3 o BRI A S B RE ] K
R BRI E B, AT AR B o R
HARBE SR, BRERN SN S-ET 34
(Trick & Pylyshyn, 1994), B2 i (64 R 1) I
YIBEDL L BRAE 22 B0 R sE, 52 2 B 35 F0=k 3R 5 )
BRI, RBP4 L A BRI T [
B, N 45l A Y5, HIaeRIEF N H 2
AP R DL 0 A A AR A T RS

=

BT SEE 1 R ARl
TE: a AR ANEE—Z, b o AR AE A

214 XBERF

S 1 RRIF AR MK 2 R, di g T
Samson %5 A (2010) /4525 1 AT & .

FEAN RS LA — 1 5 v e 9 20 8 T R e+
YRR R TR, 2B 750 ms; 255 500 ms J5, i
U SCRCF AR B A, A RN A O AR A

Wi 2 DA SR TN 0 ) 71 B, S IRESF )R 750 ms;
255 500 ms J5, HBL0~3 MUK FLR R, TR BA
A4, 2P 750 ms; FRIRESBE 500 ms JE, IR
G e, BB i T D 25 5 19400 A 0 B 380 1Y)
BN ES Z R 2B TR R B ICE, DL
4% F B, ARVCECHR T8N 2 B, /R BRIt
KA A REE B =0, At 9l se & 2P
J), WA EAE 2000 ms P FRE R N, A A
AT — MR

EIIESIEE, AL, BB 8
A 2TIRR, BN G AR S T IE 0 SR, R 1 S 157,
R 7 4 T M SO0 RN S iE AE 25, 0
EHE ], BT RTS8, 7R CRUEIE AR (1) [R] i
JOPASH B o TE S G 200 AMlIAR,
96 ANPEHEL AT 96 S ASVEHEL YK (48 S A /L
NP FEE RN, 8 MK, S5 h 4 P4
Yo, WA 504Kk, A 4E 48 KAk A 2
AMEFIRR, BT K T 2547 T 158 A
PRUEAS 23 2 = YO B AU [R] R0k . 78— 1
WK, BIIAYE B0 S 0B 800 B
A E— B (A - AN AR —3 550, T —2F
M B, KRB E B0 5 A0S BB 2
RSB —B(H AN FARA— 3551 - R,
BT HAS RS, IR E . 0~3
BT LRI S IUCEL | B B 1 T A S 56 v
AT T4
215 HIESH

AWF5Ei2 ] SPSS 25.0 X 5256 4% 047 5 A )
T 2T, Hoh, R K A R I A B N Y R
N R 2 58T o B, B RO AR TR Y S
NS 2 5 S50
22 HREHW

B 3% T A 0 K 1 R B B N T 35 OE 1 R
93.85%, ~V-F4J1E S g B[] 2 768.49 ms o XoJ A7 9%
150 B9 IE A 2R R0 S s 8] 3245 40 5 43 M7, Pearson A
FFEEHN0.09, H p=0.63>0.05 ¥R 7ETLE
I R v ) B A R RIS OG, SO AE S
—WET AU . 32 AW AE AN A S5 58 BS A

ERR =5 FIWTHL A =5 BFLR =R YiRE R
+ i 3 v ﬂ “
750 ms 500 ms 750 ms 500 ms 750 ms 500 ms VEH RV R
2000 ms
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AT 55 114 - 147 1F B0 2 R0 0 0 B IS B 1 s o
£ 1 I 1 hHIRERE L4 T K R0 IE# % 0 E
RN BEF(M + SD)

FIW A AR A FIA—B0tE IE#R IE SR (ms)
— 5 0.97 +0.03 715.49 + 157.63

EE34

A—3 0.91 +£0.08 749.94 = 173.77

— 0.96 £ 0.03 754.62 + 156.83
(LYN

A—E 0.92 £0.07 853.92+176.71

XPIEBRZEHE T 22 BRI 2200, 455
T (DA B RN AN B, F(1, 31) = 0.01, p=
0.93, (2) I~ AN Z AR —BUM i 800 3, F(1,
31) = 32.31, p< 0.001, 02 = 0.51, 95% CI = [0.03,
0.07], H IR~ A% & — B BT i [ b IE B R (M =
0.97, SE = 0.0)F& FA—EIHFHM = 0.92, SE =
0.01). (3)FIWTHLAA A H T~ N B AR —BPER 22 |
BN BE, F(1,31)=0.12, p=0.93,

Xof TE A S I s R AT 2% 2 HEE I 22008, 45
AR (D) F WA A B FE RO W, F(L, 31) =
53.83, p < 0.001, 02 = 0.64, 95% CI = [-91.45,
=51.66], M H IR A AT HIWEF(M = 732.72 ms,
SE = 29.01 ms)f 1A 5 B T At AR 647
FI WY S (M = 804.27 ms, SE = 29.24 ms). (2)
H e —fth A\ %R — B0k g F30% 3, F(1, 31) =
96.09, p < 0.001, 0> = 0.76, 95% CI = [-80.78,
—52.96], M~ N\ % & —ZHF(M = 735.06 ms, SE =
27.38 ms) Y IE B e W B TR — AWM =
801.93 ms, SE = 30.38 ms). (3)JIWr#lf Al Fe—1th
NN —BE R3S B0 53, F(1, 31) = 42.86, p <
0.001, n, = 0.58. fAIFARLN AT HTZE R, 75 AT
FIWTLA T, AR ANF AR —ZET(M = 715.49 ms,
SE = 27.87 ms)¥IEf KNI 2 T A—F(M =
749.94 ms, SE = 30.72 ms)HIEH N, F(1, 31) = 16.12,
p < 0.001; 7EfBAFIBAA T, HIR-MANFKIEK—
(M = 754.62 ms, SE = 27.72 ms)F¥) 1E i 52 i i}
0 M T A—E(M = 853.92 ms, SE = 31.24 ms)
A, F(1, 31) = 143.93, p< 0.001, {H7E s A
AT, H IR~ B AR — B 52 0 TE 4 S 0] B Y
TERE N R, HARULE 3,

2.3 itig

ARSI EERAE, B3R AN E AR — B
TE T 4R TE Aff 52 I B A b 9 32 2800 02 k3 Y
BB T Samson 55 A (2010)3Z56 g «—EUrEk
N o AT A FRIE S AN A HEATHIWT S, R

00T o o ARABAZEK—H

oo HEAMABEF F o

1B WAt /ms
s
(=)

700 [

600 A%k oA
IO
B3 TRl A B 4 P B A

JELAYIE B0 8 S BOR — 30 L — B0, IE
SRR, ] B B, i B AR 2 AN A 56
RS, S5EEAYE B E RS —B T80k
(T o 1T EL 3K L A AR A N BRI Z R AR
PR, Bk UL BN A A R, H &
WO TR, HBEUE AR P TN A
s AL AR RIS, AR T ACHMAMA, BT
I DTN . BriusRas REm, xR
FERF, —ZASE A REERT DL A R A, B
AR F RS, BT 2 X R AETERT,
— AR B R ML T AT, 905 2 0
FECIERE RO —AS BN, ST

30 SE 20 ZXFRMMKSEN A K
1 e [ NE (NS £ N G

LAl

3.1 FHik
311 #ik

K G-Power 3.1 flii1#£4< &4 20 A (o= 0.05,
1 — B =0.90, effect size f = 0.25), SCH AR50
UL XA R F sy A 2R 34 4, Hoh B AR 17
&, LA 1T %, T EUF IEALI IR .
312 EIEiFiT

ARSI R 2 CKIWT M TR R x 2
(H T~ N BAR—Fk: —F . R—F) x 2 (fA—
N AR —EE: —80 A—BO Mgk sL K8k
T Hrh, B3R A% AR — s g R L H
FRXt 5 (YRR £ T 30 9 28 5 B0 i — B0k, A
ANl N AR — SsSB4 H AR G2 ()
FNTC KX G (2B AA T 7 30 19 8 S80S 1 — 3
P AR RN IERfR . IE6 ST
3.1.3 I[N

SEEAN AR AR P SR 1A SR 2 R



54 ]

i

o A 20 QAR — S AR PRI [ AR 425

I K 4 BoR, Brlalg s g I 260
WE 55 | R — B AR L sy Ak b, 52
B 2 BT —AS TS, R R T AR R
AW, AT 5 HW LA AR T R AT IX g8, A
SIS ALK A LA AT T SO 44, 4l
Ry e R T ke RE e A =X A
N, A S I X e &8 43 1) B A A2 e iR AT T A,
RIS | 243 3 B 2 T B s Ab, 7 &
BEML, HAEH B —F, #AE e, el
DU FRIC R 5B -

n ey
0

K4 S0 2 qliEl Fros il
I BT ME N A RN R—BR M, B AR A
H—MNFAEA B W, 55— i N b A%
— B, AN A AN R — B

3.1.4 B EFSHIEBESH
SCYRFR Y AN T B E 550 1 A, (HAE

ARSH R, B2 YRR AR B Al Sy R
g H, RN B O AY A B i 2 DA LN

YR AR BRI . B o A T R TR SR 1
32 H#ER5HMH

%&ﬁﬁ@?ﬁﬂb@tl‘é‘lﬁﬁﬁfi SN e
93.29%, ~F-F41EH S vy B[] R 875.31 ms o X Ir A7 9%
T30 B9 TE A 2R 0 S N s 8] 347 A5G 43 M1, Pearson A
FKZEHN-0.15, H p=0.46 > 0.05, UiB]525 72

HORFETE SR B — A A . 34 24 B FE A [m] 2514
TR AT 55 AR R A S AR 2 s

X IER R AT 2% 2% 2 T8 I 225041, 4
AR (D)WL AR B ERON B, F(L, 33) = 13.18,
p<0.01,n =029, 95% CI = [0.02, 0.06], M3
FAA BEAT HI B (M = 0.95, SE = 0.01) Y IEHI R = T
MA AR (M =0.91, SE=0.0) 475, (2)HFK
—f N B AR — SRR ER00 3, F(1, 33) = 25.10,
p <0.001,n =0.43,95% CI = [0.03, 0.07], H¥&-
il A A& —Z (M = 0.96, SE < 0.01) [ IEH & T
A—F &M =091, SE=0.01), Q) A— A%
R —EE R FRON A W, F(1, 33) = 0.53, p =
0.47. (4)FIWrAL M A [ 3, —h NER—SEmsc 5
BN %, F(1, 33) =10.80, p< 0.01, n2 =0.25, M
Tl ANBE AR FITE, B IR~ AN EAR—F (M = 0.96,
SE = 0.01)% A 1E 8 % e 3 = TR — B M =
0.87, SE = 0.02)841&#L, F(1, 33) = 21.34, p< 0.001;
A A AR FNBT A, B AP F 0 IE A R A
F25, F(1,33)=2.60, p=0.12, (5)HIWrHLf Fth
AN~ N F AR —BME R BN A L, F(1, 33) =
3.24,p=0.08, (6)H I~ N F AR — ok Al A~
NFER—BER L BN A B2, F(1, 33) = 0.77,
p=0.39, (DFIBHAA . AR NF AR —FrE R
AN SRR =3 BN B3, F(1, 33) =
6.90,p<0.05,n; =0.17. XM B IR A FIW H 7K
—MNFEA—BEMT, WAAMANFE—FHWM =
0.96, SE = 0.01) A IEAfi % b 2 5 T A — 5 M4M =
0.93, SE = 0.01), F(1, 33) = 5.41, p = 0.03, HAhJ5
] b ¥ % B &R0, Fs < 2.45, ps > 0.13, HAk
LI 5,

X IEAf SO I AT 2%2%2 HE A HE T 25 43047,
SERAT (D)AWL AR I AN B, F(L, 33) =
99.37, p < 0.001, . = 0.75, 95% CI = [-189.28,
—125.11], MBI AFEITHIWHTM = 796.72 ms,

%2 % 2 RRIRTERFE &M T K 50 IE RS %A E A8 R KB (M + SD)

FIHTH A B 3~ A5 AR—E: b Al N5 i — Sk IEAf R TE 6 2 5 (ms)
—E 0.97 £0.01 765.34 + 35.69

‘ — T 0.96 £ 0.01 825.44 + 39.40

ok L —% 0.96 + 0.01 808.80 + 39.14
A A—F 0.93 £ 0.01 787.28 + 36.40

—% 0.97 +0.01 885.56 + 41.63

A % A% 0.95+0.01 890.75 + 36.74
—F 0.86 = 0.02 1038.37 + 46.28

A A—F 0.88 = 0.02 1000.97 + 39.61
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1.00 1s ns | Al AF R —3
* o A AZER -2

095 |-

1’@ 0.90 |- ns

H
0.85 |-
0.80

ARAAFHR—B AR-MAFER
HE

—3 ‘ ARAAFGR B ARMAREA

A

B 5 SEm 2 S0 F B IE R 3
H: RFELN £1 SE, *FIR p<0.05, **F/R p<0.0l,ns FRILBEER, TR

SE = 36.88 ms)HY IEAff 2 b B 4 T WA AR (M =
953.91 ms, SE = 40.29 ms)#EAT AW, (2)AFK—MbA
TR —EE R R0 W, F(1, 33) = 12144, p <
0.001,m> =0.79, 95% CI = [-79.47, —=54.70], HF—
b N AR —FRH(M = 841.77 ms, SE = 37.35 ms)fY
A RN R T A —BUR (M = 908.86 ms, SE =
38.50 ms)o (3)fth A~ A A — B i =20 A
%, F(1,33) =0.04, p=0.85, (4)HIWi LA A F—
f N AR — B A AN B2, F(1, 33) = 75.07,
p < 0.001, n; = 0.70, MAL AR A SEATHIHE, A
T~ N AR — B B I A S (M = 888.16 ms,
SE = 3875 ms) B E M FA—HBAHEFERM =
1019.67 ms, SE = 42.48 ms), F(1, 33) = 146.30, p <
0.001; M [ FRAW A HEAT I i B 3 dab 25 M O AN A7
1E, F(1, 33) = 0.11, p = 0.75, (5)FIWi 08 f Fnth A —
Al F AR —BOHE B 22 BN B3, F(1, 33) = 11.04,
p < 0.01, n; =025, M AFRMAFIBEE, b A—Ab
N AR —Z i Y IE R SN B (M = 787.07 ms, SE =
37.09 ms) {5 T A—EH B L (M = 806.36 ms,
SE =37.21 ms); M AT AHIWTAS, 3R 25 It
NEEALE, F(1,33) =2.29, p=0.14, (6) H F&—fth A 44K

HOOT o f A A A3

O A ARER—B
1000 -

900 [

800 [

1B N At /ms

700

— M F AN~ AR — SO Y 28 BN 3
F(1, 33) = 21.25, p < 0.001, n2 = 0.39, 4 3 Fk—1h
NBAR—ZUE, At N —fth N 55 R — ST Y T 6 520
B (M = 825.45 ms, SE = 38.13 ms) i &4 T A—%
AT (M = 858.10 ms, SE = 37.05 ms), F(1, 33) =
14.42, p<0.001; 4 [ 3~ NZ A0, A
At NBARA—BA I SN (M = 894.13 ms, SE =
36.78 ms) i FH M T —EHAIE (M = 923.58 ms,
SE=41.11 ms), F(1, 33) =5.63, p< 0.05, (7)HIK i
A H IR AR AR — S A AR — 2t
B = H R HBUN AR E, F(1, 33) = 2.58, p = 0.12,
HAK UK 6,
3.3 itig

LSS 2 IS RATLAE H: E 5, FIWTL A iy
T2 A5 AE TE B 2R B S B A A S SR 1Y
g . S5, BT AR A B 3R - B R — 2
P A B RN FE PSP bR LA AR R B . H5 5T
5 1 ANFEA R, SE8e 2 AFEA LA T Won il A3
—fh N BAR— B A —E, IERRE R, BT
Iy Fof EEPR A B A  3k 3 B — B RO A AE A A A
TAAAE, BBl A 2200 G0 B8 o A X G i 40 £

600

SE2

ARAMNFA—B AR AFEA—3

ARAMNFR—B ARMAFEA B
b A

6 SEd 2 AR T B IE 66 S0 S
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FrHIWTIE, A5l LA &3S A Crim, BT A
Forhn TR BN B B AN 2EAT H B 2 1
Bk T2, RN Xt g 2, LK
PN LN kS ¢ L) | N L E YN S B R R
LT3 /%S VAU V) ) [ =R S

=, WA AW, fl -l N A —
EUARE T A — B A PN R B 4o X nT RE 0 A
e ARFIWILMA T, SR NCE B G 8E—
ot (b N N B AR — 20, PR E] T X Fl—
BME, R LR G R — PP PR A T an SR A
UNE BB A2, AT IR R A
PAAS, PRI S B S AR RS B 22 5 3o Aol {7 L AE R 1A
H%& B A — B SO B o SRS — 1
LB, A AR PEABNBIIAARZ R T3 F AL
FORPEFRIT . S50, DA E Al A R — Sk
(PN (PN 7 St € d B SR T )@ VAN =% T o '
RS RTAN, BEAN R P B B S A — B 2R #)
GUPSR S Gk GENE S E B A VE ~SS PLIL T8 /50 U I N oI
I E) SR An 2 RN R B S O — 2, )
AT Z 0] B SCHRWTIT, X 2 i) —BUZ B T
—E T,

i, LI 2 51—, AR AK
PR—BCHERLNE, 172200 B — AR 0 L R 45 DX )
TR R B REE, AN AR — BT
—EFEE LIS T — A A SRR R
X ZAXF G, — AT REEAIRZ AT LA A
KA o TR, A AR — ErE A B A
A, AP R P RS T —E R miE i,
A A T BN, TESCER R IRAT R,
IR AT REN LN B0 BN A, BT
A T REH R (1 An#R 1 2 7)), 3 b — Skl i
WS IO A B (A 55, 2017), AAITAFTEXT S5
AR R FTRE, DSEE 3 R RS 2 Ok
fifi XTI — AP EEA TR, HE— PRI R Z
[ (4 56 28 AR G 7 P A S TR R B

4 SR 30 ZXMBRMMRFTERH K
P —— At A\ — s N AR ZE — SO Y

Al

41 B#

TEAt S s farp, A A AR I A0 7R 0 ) i) LA
WMEEH T B HAS R T GREH 5, 2011), B
N ALt S 51 e I O SR F R PR AR I

B R Z—(Samson et al., 2010), TEARBFIEHITEZL
H, LAY B0 EAR—B, AT Lo E
AN—F, TS EAYE B0 F R, A
SN A AL AT A A — SR R — B 16 i R I,
FEBII AT, S 3 IR AR — S A
PEHATIE E, RE B IAYL T TR A
RN 5
42 Ak
421 Wik

K H G-Power 3.1 fli i1 FEAS 28 20 A (o= 0.05,
1 — B =0.90, effect size f = 0.25), HZ&IHZER T Hb
XA A A Ao R4 37 44, Hph B4 18 £,
T 19 4, MITEUR IEMLUTIER .
422 EIigit

ARSLEh 2 (KB AT BIIAY ) 2
(H T~ N BAR—Ft: —F. A—50) x 2 (fl A—
LR — B —80 A—BO Mgk sL 8k
T Hodr, il -l ALk — BohESS R 8 H R
Ty 1) S & — B (il n, W ZERm LS R,
RIS —20), AR & IEHRA . B8 R[]
423 ELNE. HHEERF

SEEAN AR T 1 — 3, ML — B S R T
Y AN S5k R R[] s T 5 A 00 S5 B R A, AR AN — K
S350 ) 2 — B RS = RE (OLIEL 7)), R
BRI R ABRARN , ERRRE R  BE S
M7 s [F 5L 1,

4

Z

K7 S8 3 AR R sl
e a A AL —2L, b Hb A AL A —EL

43 HER55MH

B R BT G B Y s g F- Y4 OE B R
93.20%, ~F-F1EHfi s B[] 24 850.80 ms . X Ffr A B
128 TE A S5 RN S B () 47 4H G 430 B, Pearson £#H
KR H K036, H p < 0.05, HIIFEHIZRME, [N
R, U0 T A O T I R SR SN B
TE S50 5 P o O A7 7R S B — A A . 37 49
TEAN R S5 1 7T 58 i A0 # AT 55 %) 1 % 238 R0 I ff S
NEEF AN 3 FR o
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® 3 LW 3HWIKEARR KM T KA A IEM % F0IEM KM (M £ SD)

F LA EE S (IPNE-2% N ¢S Al A~ Al A A0 Ze— 3 MRS A IV Bt (ms)
—E 0.97 + 0.01 764.81 +27.71

. —H A—E 0.94 +0.01 783.73 £29.37
3 —5 0.96 + 0.01 806.46 + 29.61
A A= 0.95 £ 0.01 791.84 +29.59

—3 0.96 £ 0.01 889.84 + 28.60

—H A= 0.96 + 0.01 858.91 + 27.97

e —E 0.88 £ 0.02 976.62 + 29.65
A A—3 0.84 +0.02 934.18 = 27.85

X IERZEHE T 25 2%2 F A I i 7 225381, 5
QR (D)W Y F 200 02, F(1L, 36) = 106.09,
p<0.001,n. =0.75, 95% CI = [0.04, 0.06], M HF&
PRAA AT HIKTIRE (M = 0.96, SE = 0.01) i IEH & T
MA AR (M =0.91, SE=0.0)#EF7HIHT . (2)HFK
— i N FAR—F0 i 5500 2, F(1, 36) = 105.11,
p <0.001,n. =0.75, 95% CI = [0.04, 0.06], HF&—
N AR — B (M = 0.96, SE = 0.01) 53 F4 1E i
T A—F MM = 0.91, SE=0.01). 3)ftb A-
il NRZE — BRI 800 8.3, F(1, 36) = 10.36, p
<0.01, n2 =0.22, 95% CI = [0.01, 0.03], fls \—th
AL LT (M = 0.94, SE = 0.01) 521w 1Y TF #2105
TFAR—FHYHEHM = 0.92, SE=0.01), (4)FIHTLFH
A T~ B AR — S 58 BRON . 3, F(1, 36)
= 74.76, p < 0.001, 1. = 0.68, Mt AL ) Wi,
A F— b N —Z (M = 0.96, SE = 0.01)AY S
IEH R = T A—SU BB M = 0.86, SE =
0.01), F(1, 36) = 129.44, p < 0.001; M [ IR K
WrisE, 33X Fh 22 SEARAEAE, F(1, 36) = 0.67, p=0.42, (5)
] A0 At A — Al A2 — B A 38 RN AN
#,F(1,36)<0.001, p=0.99, (6)1F—fth \Z&1Ak—
SCPE At N — Al N — SO 1 28 BN AN 2

| fAfBAL—3

F(1,36)=0.72, p=0.40. (7)HIWM . BFR-fbA
BAR— B R~ AL — Bk = 2 AL
R, F(1,36) =12.16, p< 0.001, n2 =025, MH
A AR FI W H A T %R — B (F(L, 36) =
10.60, p<0.01), AL AL A HFIWT H B IR - A%K
AR —FH(F(L, 36) = 9.52, p < 0.01), fli A—fli A
ML —BOERAT T I IER RSB 58 M =0.97, SE
=0.01; M =0.88, SE= 0.0 B & & T A &0
EH N M =094, SE =0.01; M = 0.84, SE =
0.01), HAbT7 I RSOV A2, Fs < 1.10, ps >
0.30, HIAULE 8,

X IR S N R AT 2x2x2 A 2550 #T,
R TR (DB A B FR00 B E, F(1, 36) =
116.77, p < 0.001, 2 = 0.76, 95% CI = [152.23,
—104.12], M A FAL A #EATHIBTHM = 786.71 ms,
SE = 28.17 ms)IERA & i 48 F AL AR A (M =
914.89 ms, SE = 27.66 ms)#EA7 KM, (2) A FK—MA
FAR—BUE R BV B, F(1, 36) = 62.78, p <
0.001, n. = 0.64, 95% CI = [-66.50, —39.40], HF—
N AR —ERH(M = 824.32 ms, SE = 27.10 ms)fY
IE A SN T IR AN AR — B E(M =
877.27 ms, SE = 27.87 ms). (3)f A—fh AMRZE—EL
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PERY ROV, F(1, 36) = 11.20, p < 0.01, n, =
0.24, 95% CI = [6.84, 27.73], MLEA—FHFM =
842.16 ms, SE = 27.37 ms)HY 1EHf B2 i T A0 2%
— (M = 858.43 ms, SE = 27.44 ms), (4)HIHr#l
AR F— At N R — B 0 2 TR W, F(L,
36) = 18.53, p < 0.001, n2 = 0.34, M\ HFR(F(, 36) =
7.58, p= 0.0 fth A (F(1, 36) = 70.78, p < 0.001)#1
FAPEAT RN, B3R~ B R — SO Y I g
BHESEU 5 M = 774.27 ms, SE = 28.01 ms; M =
874.38 ms, SE = 28.04 ms)¥ g EH 4 T A —EF Y
TEHL(ESESY M M = 799.15 ms, SE = 29.05 ms; M =
955.40 ms, SE = 28.11 ms), {HAL KK AT, H
P~ A AR — B0 5 ) 1 A S R B ) VR Bk B
o (5)F TR A At AR — B 28 B AR
MR, F(1,36) = 12.00, p< 0.01, 2 = 0.25, M
A FIWTE, At N — s A0 AN — B 1 1
MM = 896.55 ms, SE = 27.39 ms) i M T —3%
A4S (M = 933.23 ms, SE = 28.37 ms), F(1, 36) =
26.79, p < 0.001; M [ FRALAFIWTHT, X274
1F1E, F(1, 36) = 0.07, p=0.79. (6) H Fe—fth N %41k —
FHE AN A AL — B 1Y 58 AR 3, F(1,
36) = 5.22, p< 0.05, 0 = 0.13, 4 { K~ AFAEA
— 3, A~ ANRERAS— B B IR S B B (M =
863.01 ms, SE = 27.64 ms) &M T—FAYIEM
(M= 891.54 ms, SE = 28.61 ms), F(1, 36) = 12.88, p <
0.01; 4 7 Fo—Mth N Z 4K —But, X Fl 22 5 AN AEAE,
F(1,36)=0.93, p=0.34, (DHIWMA . AFR-MBAK
P — S A~ AR — B = 5 BN

W3, F(1,36)=0.96, p=0.33, HIKILE 9,
FH Tl —fth AR 2R — S0k B HAR 26 1 38 A
JHAE TE A0 53R R0 IE A0 S5 W IS A 235 SR 58 42— 3, A
1100

R, =:,

1000 | B AAABEA 5

O

(=4

(=]
T

IERA R N A /ms
s

=

(=3

(=]
T

600

AR BRI BT T TR (E 8 R~ N, B
N 1ms), G5BT () A—fl AL — B
FROVA T2, F(1,36)=0.16, p=0.69. (2)FIHr i
£ FA N —Ath AL — SO ) 28 B0 2, F(L,
36) =4.34, p=0.04, 0> =0.11, M [ FHAIEATH
T NS (N S R O G S A (Y
1.29%107°, SE = 4.7x107°) i1 2% i 25 i &5 T AR — 5y
ZAEM =1.27x1073, SE =4.9x107%), F(1, 36) = 2.90,
p = 0.09; MABNBLA AT HI W73 BR8N T AN
1E, F(1,36) = 1.96, p=0.17, (3) A & —th A 1A —%
P A A~ 2R — S0P R 38 JROW AN 8 3, F(L,
36)=1.06, p=0.31, (HHWAMA . AFK-MAKMAEK
— SR At AR L — BOhE ) =3 28 BN
¥, F(,36)=12.60, p< 0.01,n, =0.26, \AHFLM
fAFIWT H B3R~ AN B AR — 2T, il —fh A4
— AT RS BM = 1.34x107°, SE =
4.9x107°) i E B T A—E MM = 1.27x107°, SE =
5.0x107%), F(1, 36) = 7.90, p = 0.01; M At A BLAf ¥
Wr 5 [ &t &R — 3, fl A —fth A A—
AT HIBERDEM = 1.16x107°, SE = 3.7x107)
BEBET &M = 1.12x107°, SE = 3.5x107),
F(1,36)=9.52, p<0.01, HAhJy m) B850 A 3%,
Fs <0.64, ps > 0.43,
4.4 itig
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TR LA B W5 19 38 B AR A 1E B 25 R IE B B N
IS AR RIS 9256 1 FSzE 2 A, FRGIER
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FIWr b A% T EHE MR, BRI 15 R
KFE: B, WA TR AN H AR —
ey, Bk B0 RS TE R — e L, B R iR
AN WL 18— B A5 il i 3 3 0 T 4 v

AN VER I . R, DA AR AR T e, ik
o 2 BN SGTE A A, TS R AR e
— 3, PEIR I TP ML AL e, (P
MEAYE BB A A B0, Bl 2qE ot
TR AT IX 58, (A S BORFEAR , FRATH X
Fhis 2 DN A0 A7 AT T, AN AHSC Bt A ()
2 T BB R B A ()R 1 DL PR S T8
XTGT BN, BT LA SR — BT, JERxT 4
AP ER, I RMTIRE IR, =z, M
LB —ZA, Pl AR T P R 2 T 2R At A
A, BT — DAHRM AL A, T 2T
B/, B DA SO R i g R R, Bk
G RE AL, SETE B R RE A,
FEAT W7 SN Y (Baker et al., 2016),

SIEy 3 M IRED], ZXFRAETERE, M-
N -G R T, WA R AL
— Bt 2 R BN B AR R, I — BT
AIRE S I JCORXT R A T4, TE— @ FERE B 1
— GBS SRR A R PERI, XA AE H IR A
£ R R AR #RAEAE

5 ZEETHE

— RS OR R A R — 2 RIS
T8z 563, ASBFFE N LI A 360, 51 AP R
PEXT G, RS AR BRI b A, FRT
X LA A X — AR A SRR R P BRI 1O,
SRS 1 NPT R T TR, KT M2
S —FE A — SRR, T BV 2R e nT AR
HH — SR A SRR F R A o 5256 2 A —
ASHIRT G, RBXFP A KR RAETE, (HXFhE &
P B K 32 20 B A U 7 B 21 00 % A 5 —
PR R . SEE 3 WS 2 A SERE A T ik
N B — Bk, 455 % e A R A BT & 3
B ARBCR R — BN TR T, AT LR — Bk
SR B RPN F AR, H SRR 5w £
ThnE 7%,

51 XM AMANIEID

ABE XS

A FERE A 5% L A1 DA BRAS X R 3 24 %)

REFZWNERM

%, RN Z IR RN H &, Capozzi 55
AN (2014) 8 i dm 2 B =X, X AN X0 52 i A0 A SR B
M H RPEHET TIRE, AT LB, 4T
S AR R AR, WA & TR Rl a1
i, HTWaIE 5 REEXT G — 0 18 A [
T 254 5 A0 A RH B o S sk (), — AN X B RS
AL, S — MR E R FHR AR, AR
TARR TR T o ABATIN A R X G %) 45 A s
R T AR A KPR, WS AT DU R £
Ti— XA, (HJE T 2 R A AR R A
ARt T2 B B BRI T, B
DT At A A A1 649 P BN T T B A R T Xt [) 400 2k
MIIBER, BRIE T 22X 20 AR RS R A
REPEAFITH, BASEMRIEME. M He A
(202 1) TN Sy 3 A 22 X5F AL AR R BRI A A Ve R
A RS, IFEB T 2 B X G AR 1 e R
Y LB AR — A DL S (e B 4 S A 1 ) B
B A2 B AR BRI A, BXHFRAXT4
(YRR AR RN SZ TR A SRR B 520 o AR5 1 UORE
ZAXGTE B BRI — B | ) —2 e R
AR, ZXRGEEMER, sHEE TS
Capozzi %5 A (2014)F1 He %5 A (202 1)ZE LAY 57 &5
R, VL ZXTRAIEET, AR T LA &4,
(ERSTIPNEEE TR NS SN DY | PN 2 AR =R
VIR,
52 ZWREEHRMAZTE—SENZMER
Br 1 H RS IR Z AN, T EZE XA H
FRXTGE . TCIRXF G 2Z (8] 1) & FR AR o] 52 i 28 47 >R 461
Wi B AT TR gE . Horh, SEE 2 R EL T AT
AR R — e 53 5 AR —
B ARA T A HEAER . YN B FRAL A AT H W
W B0 SO, XT3 FR00 AR 0 2 A
AR [FEE, 75 3 - AN E R — ST,
H 27 B0 S 8O R T R b A R P E . 43
Brec s i, AT, HIRWAZMT, HOFE
RUBOHEE, AR L2 AT LR AR — A A
AT, [FIRTH TAES A3, Biaxtg. X
X5 = Fh 4k B B S HAHZS 521 (Kormblum et al.,
1990), Fir LLAH BE T Y & 2 B9 s OA [ 19 25 48,
FE W B 1) TAE A2 ey BEAIG, VARG 47 (H
AR A 77 W B X AP L EII 2 T, HEDI X
S H AL I AEAE, T A B 3R
fZ=(Samuel et al., 2019), FtA—80H:m42 ##4FE A
TRMESE I . FRATE AR T 22w WA A 28 5 1
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N (Zipf, 1949, 5| Linders & Louwerse, 2023)K fi#
BE, AT IR A R T AR 2 S i —
NEEKS G HIW LR, NS e/ 1B
ARG U5 0 28 T MR i ) S 250 1 N B FRAH A 4 T
PEFEAE T, UL FATZE AT 15 FEA AR H B K TH
TeF AN B R, . FEX —ad R, MIE
B S WL BEFNE B R IS R, B R N B
—HUE R AR bR e, i N~ N AR — 2
P SRR E LA S5 T ARBE, DI AR e MR
EE R LPNE-2

MPEA % JEHI WA s, AR A%K
R —3hE 5 A~ N B AR — M se BAE T 55k
FIEREGE s e E ana s b = LY Z N LN
H 3N B FRxt G Z (8] 1 SCHBRB A TR, X A ansi i &
FESECHER], AR AR TR, S H o
VB R — AR SEAT A4, 1T R AR T 45 ) e O T 3],
Fr LA A AR S IR A A T g, ROmiE
THIWr R EEE], X5 He %5 A(2021) 7 BRI £ 1)
TR AT A5 2 B ALY o TS [R] T AT T A
FM IR, WATER I S90S HE 200 2080 R
XA G B R, R T A S - -ZIE K
TR, BT EIC— A B R o T
B, AT S B R AR R T AN SR 2B A
AR, CFE B R EBOIOE T T, B DAY
MBS T o XA R FAE B, FRATIESAT
ESEHPANSEFEZZACHRA . REBIRXE
CHPRRLAA, W A R HIOCTERITC R R E
ARG
53 ZXRIFEE M AL — B0 R 2200 3L

SEHS 3 KA~ AR — B [ S AN — 3
FAF, AR R FETIE T, A - AL —
FHHEXT T H AR BAR R I Lo 7= 4 1 5 m
Horr, DN B FRA AR T H R R S ) A BB
B, A M A&—3, S TR RNRE
R LB P UK A T R — A, A LT
LA—BUIE L, FIBT ST & o 7E Pesimena Fl
Soranzo (2023)AMF5E rh L4 2] TR 25 ie, #E
RBEXT G L 15 0K B & Mok B O L

[ B X RN AT 1) 07 B, 24 2L TT 10 A R

XA i) 5E [ A ™ AR B ik 28 57 fi) w5
SE T A PRI o (ELTRVRE A4 17 &0 206 A A A £ Y
W A T ARSR AT, BARSRBUN A AL A H
Wiist, W Z A ILZ AR R, An SRR B A 8 A
O E], X H A R AR S 0 AR B R, L

FrE i, X R R A BAR R SLRT i AR
Hpsxr 4, & 7 Pish s i gEs vk, Bl Jooe
P52 R 2 — B0 DA R 3 RS — S0k, i s oz D)
o B X R T, MR E Kornblum Al Lee (1995)
A4k B B S BRDULT, VENAHCH IR S, EAT
Z A w2 Wh SR S EUR W S i A8 Ak, A=A F
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T, Al N~ AR PR 2R — B 7= A S R & A AE R
R—8tkE e 2 . Ba, TRATERBITEA R L
W, TR A AL — BT, W 2 A5
I LRI, AL T 22 P sl A LR T AEAS
—HGRMET, B O RS RGE, A TR —
PR, J5 52 B THERTRETE /N, FEARR ML h
A AT OO SEgR A T4k, Dl R 7 A R 5
54 MRERZE

FRAT B 5T 45 5 %5 P Bt A R O B AR
AR HE T — 2R 8 3 kF . ZXRAATERE, M
SR B RS ERTE . AR AER, fATEMAK
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RERERAE Ny — D FEIR, AL AR X ot 2 A A
2 HAEF N BB LR BEE A BEfR R, #iialilzn 2]
AT LU WL, 2T LBk, JfH
FESUN Y E B 0 F R — BN RE R R — A2 Ak
tl, ARG AR A 3K PO RO 7E—E BB AT
DL A B B AR 0 R 2R 1 7 i B (Cole et al., 2016;
Conway et al., 2017; Heyes, 2014; Santiesteban et al.,
2014), SR, FRATWIFAHEBR I OB LXT A A %
KEEMRZIR, R R G AL T ) 4R RARKME 43 25
(Baker et al., 2016), 8% U W1 6 1) Oy ) o 2
Pt TRK 2R Rk 5| R & F1(Cole et al., 2016),
i — 20 RE M A LA SR BRI S R, R — e 1)
TA AU T A 78 W08 A0 £ R R v R 4525 b M4
G 45, 2021), Zi L, ATARIZAN X ZAETER,
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Abstract

The spontaneity of Level-1 visual perspective taking has been widely discussed in the field of visual
perspective taking. Many studies have confirmed that Level-1 visual perspective taking is spontaneously
activated, but this finding has mainly been observed in the context of a single avatar’s presence. Scenarios
involving two or more avatars have received scant attention. Specifically, no suitable experimental paradigm has
been developed for situations with multiple avatars in this domain. Therefore, the paradigm adapted from those
employed by Samson et al. (2010) and Mattan et al. (2015) was used in this study. The stimuli of virtual scenes
were modeled by 3D Max, and the experimental procedures were programmed by E-Prime, recording the
accuracy rate and reaction time. In contrast to previous studies, this paper explores whether and how the
multiple avatars affect the process of Level-1 visual perspective taking, and clarifies the influencing factors by
varying the conditions.

This study comprises three experiments. In Experiment 1, the paradigm adapted from the classic
“dot-perspective task” was employed to investigate whether participants would spontaneously compute another
perspective in the presence of a single avatar (target avatar). In Experiment 2, an additional avatar (irrelevant
avatar) is introduced to explore how the consistency in the number of dots seen by the avatars would affect the
perspective-taking process. Subsequently, Experiment 3 excluded the influence of the consistency in the number
of dots seen by the avatars and investigated whether consistency in the line of sight would impact the presence
of multiple avatars.

Based on the results from these three experiments, the conclusions drawn are as follows:

(1) The adapted paradigm proved to be feasible, successfully replicating the results of previous studies:
which indicated that Level-1 visual perspective taking was spontaneously activated in the presence of a single
avatar. The perspectives of the self and the avatar mutually interfered with each other. For self-perspective
judging trials, the avatar’s perspective was spontancously activated, leading to altercentric intrusion, and
conversely, egocentric intrusion could occur.

(2) In the presence of multiple avatars, the Level-1 visual perspective-taking process remained spontaneous.
Furthermore, the consistency in the number of objects seen by avatars resulted in a group-perspective effect,
especially during self-perspective judgments. When the number of objects seen by the participant and the target
avatar was consistent, the group perspective had a positive impact on the judgment. Conversely, if there was an
inconsistency, it would impede the judgment process.

(3) When the number of objects seen by avatars was set to be inconsistent, the consistency of the line of
sight could still capture the participants’ attention to both avatars. This situation leads to interference from the
perspective of the irrelevant avatar, further influencing the spontaneity of Level-1 visual perspective taking,
whether it was judged from the perspective of the self or the avatar.

In summary, perspective computation occurs effortlessly, flexibly, and spontaneously in scenarios involving
multiple avatars, whether considering the perspective of a target or irrelevant avatar. The outcomes of
perspective taking can either enhance or impede the performance in dot-perspective tasks, depending on the
relationship among the “self, target avatar, and irrelevant avatar”, while exhibiting distinctive performance traits
based on the specific situation.

Keywords visual perspective taking, spontaneity, multiple avatars, egocentric intrusion, altercentric intrusion



