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4547 oM (Bar-Tal et al., 1982), BY AL M2 Hi 80
FAL ST, AT A EEN, XA FE Bk
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WA 25 02 A A 1 5 22 R g 72 40 i A2 BT T 1R 565 31
AT R 2R, st f o B Bk . PO (SR
/NG, EIRZE, 2007),

FEFIE Y RS, B4 S RA R
Ae—1rahvaE, HEEIIATRES A C B R R
NG L, Ik B 217 8 FR b 3= S 1)
(Aknin et al., 2012); #5128 AT BE BRI A A4 S8
A AT B, AR A AR B DL AR AF R 1 AT
(Fredrickson, 2001), KEWFREN, LIEREHRKA
AR A SR S B 75 5 )RR VG 4 A e A% 3 I s N 1 R
FEAT R, AN L A S SRS N GE
2 4% 2023; Isen & Levin, 1972), HRi—LLMF5T48
th, PR 25 R e s N L 2 #9641 2517 4 (Aknin
etal., 2012; Siu & Ho, 2022).2.5 % & JLFRH H (AR
WAE 45 8 2, H 3 A47 8t T £ (Petkova &
Brownell, 2022), AT #5153 EE G b rEE
HARETHILE, ol R EEMAIELERET W
7~8 % JLEE [l A\ 5 1) 4 R B B 2 (Moore et al.,
1973), AT, DECR AT R SEER T, B
1525 AN BEIG ML B B A ST WP 45, 20235
Longard, 2018),

KT IHWAG 2% At AT A E R, A 45541
WA—F, —LEWFFERW, TG 2 b SRRy
FAt 447 M (Lamy et al., 2012; Underwood et al.,
1977) M5 25w ZU A TG BT, MRS
B 1, il £+t 247 4 (Bisenberg, 2000), 75—
SERFRER Y, TN 25 AN S AR EAE ST
(B HkHE 5%, 2021; Forgas et al., 2008), WF545 i,
WS RIS L2 R NGRS S A IR, B8
B SEFE 23 AT N AN H IL(Zahn-Waxler et al., 1992),
FEARE SR R TEIG 28 T, 18 A g JLETA
17 B BN (Siu & Ho, 2022), #R1M, A —LLpf
GERI, THNE 2 S AR B SR AL S AT S (R AR
5, 2018; MHET %, 2017), 6~10 % JLELF A
LATHOHGAT A, 2 B O BITH IS 45 CGlE
Pl NP I, A1 AT AR 2ok 38 A7 DR 58 0 A 1 28 7
¥ ()5 i (Donohue & Tully, 2019).

B, HHCTAE R % SRt 2547 R 5 1)
WFGEEE RAFAE Sy, 3438 Pl VR T 79 7 18 7 Ji
. —J7 i, AW B IR AR AR 22 5
BEXEAS [FIAE 88 i BOLEE (B oE & B, A8 4530t )L
HORAL AT I R e A X RT R S AR TE W 2
5 (Thompson & Newton, 2013), #— 7, 4hJLE
AR NN R TR AL, DL B R A . 1E 2

Sy ks (Siegler, 2005), 4L N4 5 2 5
TELE ISR, I 45 RS T o A AR A, HERPER
BT M AR TE A R, T 2 MO L8 RV 45 OK B i
TR . A T RS RTAESE  or i, P, S04 1
FRARFIGE LR BRI . TP )X 4l LB
NAT RSN o T4 LRI RN & SR s s RN AR 1
@ RIS, AR R 1 A HARTE 4,
TEE 45 R 4 LI B AAT M o
1.2 BAYUMNEERMIEESILELSITA

B G ) G 25 W98 B2 RAE TR A & K
SCTH AR 28R 56, SR, 1 25 TR I8 1Y) 5 2 AN (AR
IAETE M dE B b, 95 KNG 45 I AR Il 4 B
1% 45 TV H8 ) S A PR TE 1 46 P 36 o AR b R IR 1Y
1825 V7 PR R R 45, 2014) 48 ] H 3R
imE R T A B R RS E, RIAA
TR EAEARSS 08 26 S s, R A O 3R A 2 el T e
B S I = - K (T S (T Rt A TR (/NS R -
25 5 T W28 Bt N 75 SR 2 AT B 2, KRR
s N B 38 1T 7 A R 28 R g, T PR B Al PR
S R ) e B B At A g i e 2 AR 1
(Sallquist et al., 2009; Thompson et al., 1980), M4
1) 241 247 R ANALAZ 2 <48 ) A 3G 45 10 52
25 32 B “Fg ] Ml N1 25 9 52 T (Van Kleef &
Lelieveld, 2022),

AH IR BTG 26, 27 HAK 26 S i 4 1m) AN TR),
] BE S EASE 1T e B (Thompson et al., 1980),
TETE I 45 BT ST v, Barnett 5 A (1982)%} 12 % JL
A LI, e HAE LB A T8 R
G AT ] A IR BRI 4 A E T R
MEZ R AAT R . RSt — RS, “FRm A
I NCE L Can ez A B B2 ) b L E
() 4 84 RN Bl NAT A, <A 1w At N A T A 1 2
WLEE A A w7 | AL SRR 58 WSO He s B s, fe ik
JLEE R HS B . M5 SR A S 47 M (Svetlova et al.,
2010; Van der Meulen et al., 2016), &2, LIS
TETH ARG 28 5 234 AT M R LAAAE B, i
25 IV ) A] BB IE A AR X S o B Y SC B <“dR n]
A BT B 26 PT Re A oAk AT o, it 1) B
T T AT 25 AT Be AN R R AL S AT R (A,
2023), TEFRME 25 HAFFEH, Rosenhan 55 A (1981)
X431 H 377 A R A 28 (PR AR ) RIS Al PR SR
FEA R 45 (PR, AR R EL, “f5 1 B3R HY
TR 45 (PSR ) RE S AR 2E AL AT Sy, T4 1] N
YRR 4 (PSR Wl 254 il Rl AT S o JLEEBF SR AR
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BB, 4L AR <F8 ) 3R FUNTE 26 (an [R112
B, B AT 0 23, g Ay
TG 25 ARSI AN e A e i LB 1Y 70 24T H
(Longard, 2018), Pitt, 4 m) F F> M BB AR 25 5k 17
REfEHE R B SR A2 A7 R, 1A Il A B BRI
L5 RE SRR B A ST

RAEARBNNGL . LE R SITTACAESE
() SEUERIFSE S, AFL X 18 25 3800 55 1% 45 S 4 1)
S LEAL AT B NTEDLEM A E AR L - I,
FEWF T b, DA 2 50 58 A0 O0C 1 e — Fh sl
Fifs 25 25, =2 TR0 —HE 2R N R GE A 40 1 45 AU
W 51 28 S A8 1) 38 HALN 1) SE B e i, kDL 42
T 48 78 H A BAE HIPLE] o LUk, 158 45 S 4 1] ) 48
YEFEET R 5RmR . BHEIE 40015 3
ik EEAE L A AR KRB . PR RE L B B S
BT BALY) - e Aok B sh A g 25, Hodr, AL
W) — 2 il i =R BR o AL AR A R B A A 4 LY A0
PR JRFE S, REWS L iF R R I 45 A sh s B S
— (P %5, 2023; Longard, 2018; T %,
2017). Bk, AGFFEEE SO0 5 AL -2 il =L,
WL 4 LR B 2 5 ALY K il i AR S B <8 1 |
MG LS, A fth N 25 [ i o0 i 10 00 7S
hedg i 15 45 .

55 FIRSTUEBE S 4B, T RN SIS 4 SO
8 1) XA AR A S AT R B9 5 TT BE AR AE— e X) A
LA “d 1] B IR IR 28 A Al 1T
WA 25 ] Refe i 2t 2347, T eFs ) H 3BT AR
% 28 FNFi ] Al N 9 B A & DU) Rl e 410 i o 1 25
170 . E R A5 5 (Rosenhan et al., 1981)IA K, 4
AR TN B IR A B 1) SRR R4 KAt A
B, BEAE 5 e 28I A AN AR5 K o AR BRI
AT, AR MR 20 A LA A,
i ] AR BRI 5 RN i At N T A 1 2
Al REPE S LA B AT A .
1.3 NMEFEASITH S 1ELEHE X RN E Y H

MR

AR, KT RAE AT R 2L B I 5T B
THEGERE, RIE Y S oRAE ST A RO R
TR R ST R 2 U A
IR, AU Kt SN RS R8T, 095 KA E
PEAL L3RI FTA R ] 45 B (Bellucci et al., 2020;
Decety & Cowell, 2018), EEHAMFFEM, F1to1T
R 5 R I DX S DA O, JU R R T K=
FRAE 0] % SRR S X I (Luo, 2018)., WFFEEM, #if

B B AR R LR Y 2 DR SRR A A A rp ke
% & AT ] (Passarotti et al., 2010), 7E /i &M )2
8 R V11T 5 = SV s i UG T oS
(Dorsolateral Prefrontal Cortex, DLPFC)F/1 g ZMill fif
i JZ )2 (Ventrolateral Prefrontal Cortex, VLPFC),
S5 TR PATIIRE . T H/MURTA I K JZ (DLPFC)
YE R R TA A 1] R 28 A0 X B, XS 5
M, W RCTARICAL . ERRZESR . a4 AT
ik, 1251547415 (Buhle et al., 2014; Ochsner &
Gross, 2005). FFXF2=Ri JLE B KB, 4~6 % 4))
IUAEZ AT I A W1 I, Ze M i AR - B J2 1 3
F 958 (Grabell et al., 2019). A1, 15 ZMI R 45 - Kz
JZ (DLPFC) 52t F A KN4 il n] RE 25 i 4l At N B 4L
SRR BRI, R0 P AR S AT o i
[7](Gross et al., 2018),

S DX A A A S A S AT Sy 8 R 2 Al o [
WL EEAER . Hidr, #id [ (Middle Temporal
Gyrus, MTG)J& 4+t 2 IAHI W 45 1) 24 i 5, S
S5nTTAB AT . B TR A 4 R
(Schurz et al., 2014; Ward & Ramsey, 2024)., i [a]
(MTG) [ T B e 1 > A X6t A A 25 22 119 3 5
Ab B, R R AL B ORE S M EZEEE R
(Zinchenko et al., 2018), ItAk, HWiH EI(MTG)H )&
A7 R WL 0 245 1) Fi BEZH A 53 o 12 R 2% SRR AR
b AAT R SN 5 31 (Caspers et al., 2010), T3
—IZEIRTE 0 [R(MTG) I S M i it K 2
(VLPFC)TE N B 45 79 1 gh 2 Tk #2 vhn] g ke
B S H A VE I (Wang et al., 2024),

KT AR BOL#ENE 245 50654 17 m
A PLRIRESE, o B 48 0 2 LR 217 Y
s bt T E SRR AR R LI, 12 A H i EDLm
TAH B 4 R S R AT 2 2 R, SR
L W B K (Carver & Vaccaro, 2007). 41X} 3
2 4 LI WE I K B, WL S At 23 37 S5 I A S T
A SRNG5S K J2 0 2l 5 BT 09 R AR 24T R (AR B
FVZ AT R) i & A OG, RETEEA LRy 22 5t 2
%2 554 247 M BRI 200 T.(Yamamoto et al.,
2024), CIRFTEHE— 2 L B, 4~6 % JLEEAE 5 A0 B)
H R, BRI R TEARAT 55 R 3 AN R 1Y
s, ELIKA] R 25 547 O R A0 5 0 A R,
BRTRFEIG PR L RE (G BE F,
2022). [A]iF, “7 iy L2 A FE A7 4 25 hn Tad # b ke
NG R AR, & F oG maRRE M
7 58 2k 2K B A 26 (Widen, 2013) 3] T 241
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W, 6~12 2 JLEEAEFEAT R 4L 23 3R (AN 3 =2 ) I T4
I B 2 RIS A S5 I DX Y 9 8l 2 M 0, I B
I T A A DA N T g 7 R R R A I e g
(Steinbeis, 2018),

fF 90 35 38 1 Rl A AT D) B DX 43 R i B
R ¥ AT T e A S 45 1) <38 AT T g
(Zelazo & Carlson, 2012), 5 ILARXT N, BUE B4R
SR 5 EAL ST NI R EZ U, MR EA S
AT IR A] RE I A 3 PR AN R B B AR 7 A . B — Ak
INHTFE T AR DG BE AR, PRIV A A Tad 42 o
LA A AT AR — T LR BUE | 5T
i B AL b2 A E 3R 0 A A A e R
BKApRIAH I TS Steinbeis (2018) SR &
A —B—Y ) LE AT AT RE 1 2 i, Hoor
TEAT RIS B R Lt T o s . BT, 2R
#2347 R AT BE AT LR T AMI &5 i K J2 (DLPFC)
AR AR R IR A e . Hhe B, A
IR TR DG B AR 5 1 R AR S A R 10, B T
TH AR 26 O H 248 ) H 3 AT IS 28I, M4
T S BIAFNEERITT IR, FE I E 4 5 R AT,
Phya ik B 3 E I AT R 2 Hbn, 58 RS0
—FIAB A DG BEAR, ARBE T BN BN Tl 2 . %
BEARNG R AL AT R B SRy — WS | RS2 I ] At
AT R R 7, s S 2 SRt 17 kb
FL Ak (De Waal, 2008) . iX Fh«# Ik 145 X 75 &
Warneken (2015) ) X0 s —— 2% B8 J7 fff A\ BB
ARG TT R, il & B ERAT R . X — AR
Al RE FE P S [FI(MTG)EAT . B b AT 45
TR TR, #ig b, 2R SFIEED R
PRI AARE N, RPFRBRIE 25 et 0 SR A~ 1A i SR 417
S R(EN S I i DO R PN N R ¢ N T B UK -9/
Feng fi gk HoE AL 24T 0 o

HETHEBEEAHESMBRREEY RIS, 45
B I A DG [ AR R e — ) Atk A OC B AR A
LWL, AFRERETI5m B WIE S KT
PR GTNE 45 50 52 W %) L Bl AT R 04 1 28 300G A
Ao AR T AH OC AR 7 2  LBE AR b & 34
BB 24 1] 3> BT B 1 26 W 12 32 200 75 A
Hif A5 B¢ )22 (DLPFC), 38 4 1% 58 DA 04 1) A 2%
P T RERAR L LB A AT (1R1K 3a). M, #
oo ) A G B AR FE G LBF AR Th R FEVEH, B4
“Hg 1 IR RS AR AF 45 N % BT B [a]
(MTG), i i 3 5 At 25 D0 00 A 4% ke g 35 4 )L Bl
NAT M (B 3b).

2 S AT 4~6 5 41 LB
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21 FHix
211 #ik

S 1T G*power 3.1 BRAFHEATREA &AL SR,
W ESEUN (power = 0.8, effect size f= 0.25, o =
0.05), &5 /R 2D 196 AHHALIIES] 80% (1 —
BYMGE TR IE F1 0SB0 1 SCPRHHEE 259 44 4~6 B 4
JL, Hr 45894 (M=4.63%,SD=038%,
1% 43 %), 5 %4 81 BM=5.61 %,SD=032%,
H1%394),6 FH 89 H(M=6.24%,SD=0.37 %,
Bt 45 2)o AW I Z AT IR AR HZE
Byt G S 2024096), BT A SZEETE 40 LK
KL NAERRAEE, &8 7 B RS, 5
WA G LR E 2 AL E A 2 5250
212 SEIEigiT

SEEy 1R 3 (BRI R, HhE L TR x
3R 4% . 54 6 )il Lt 1
LN TS A A Y B A2 &, 2L B AR
SRR R A
213 XWEFULAE 1)

(DBEPLT A o Bl AL 3 B BN R A IS 25 40
P 25 A SO AR TR 4 4

QALY E a4 JLER 10 s8ALYE B,
H g & s Bhedr L (ol an, R ST/ RS B
H . R EFEWNA. B8 . w IR/ 4 W)
5 Azl e, M. Ro. Brdkiene . me
IHAY LR | BRERRT), JFZORYURYE A S B
FREEXT AL A THE T

Q)[R A 1915 25 I3 sh——AL W — 2 il )3 3
Ko WAEHOALY = 4 HE P, RS 25 20 1
LBV HEF 2 12 ALY, TH IS 441
G LKREDLIRASFHEF 26 9/10 B9sLY, mirh Mg 2h 4
4l LI BEAILAR AT B X RE FE HEP 55 5/6 44 ALY .

(DA FEZM B IE R ER S . Fil i 5 R
I FIREE UL XA S AEIEEE, B 1
SRR A S, 5 2 KENHCERA SN
4, 5 3 R EIEACER e, 2B 4 SRR s
24, 55 RENEACRART & 2% R AR —A~ K
HREARFAREAE (KOG, TR Hk . R4 Lik#:
IR TG XS N, BG83 shit A R

G)EIAAESS: H 2 (Misgav et al., 2023),

FIAAE B G, AW AR B
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IR IS AR IS 2E (10 #D), fdn, Tk hr
HEET.
214 BURHBESH

A mA(WE 2): 28 Misgav 4£(2023)AY B A
TSI EgY, BA7ERT 20 FRINERALHE B,
R ESHEE), AL A BGCR 3 g BATE E i
TRARAA TS E G 20 #0302 30 FPp)$RILHEBY, 4h
JLBN A EGE N 2 47, WaaAE 048 58 I s 42
HI(30 FhPNEBA SRR B, LB A E0C R 1 47

KW opr: 5286 1 R IE S (4.4.1 A #EAT
BOE AT o SR Kruskal-Wallis BE ARG E: 15, %
UETE 30 I sh A &k, BlJE, DA 28300 FAe
WL A A, 2 LB AAT NS AR i, B4
5 25 35N FAR IS 2% 1 LB AT TR B 520
22 KIGHR
221 BEMNBINRIERE

KIS E 5 Kruskal-Wallis 5% FIAG 56 2k 40

B 48 5500 X 2y )L A5 BRAE R B0 A5 7 RO 2 M, 435 2%
IR, ARG 25 R AR AR 30 TP A% 2515 73 AP A
BEER, v(2) = 189.27, p < 0.001, n? = 0.73, 95%
CI[0.73,0.74]. /)5 L8 (Dunn Rz 5) 45 K B,
WE Gl w3 & T s G A RE I A (ps <
0.001), HHEIHHEAE E " THMRBEEAE <
0.001), P, 25 1 M45 )5 sh ).
222 BAITTAHBS

FHAESEE K Kruskal-Wallis Bk FIKG 565 43
BT A 0% 25 RV 25 2500 X5 9 L B AAR- 4 s e, 235 21
R, IR L LB AR FEAE W EFE W, 1(2) =
28.65, p < 0.001, n2=0.10, 95% CI [0.05, 0.17], =
J& Lb# (Dunn Ke30) & B, 6 % A4 LI B A 15 43 5k
FEET 5 B @ =0.05)F4 ¥ H(p<0.001),5 % H
LIS B EET 4 4@ = 0.003). 5%
X4 J LB N A543 IRl 5 B0 B S, 12(2) =
35.84, p < 0.001, n2=0.12, 95% CI [0.06, 0.19], £
WG 26 2l LB ANAR 43 o 3 8 TR 4 (p <
0.00 ) FIHPETEZE 4 (p < 0.001), THHLIHLELH 4L
B35 5 S 25 A 8 35 (p =1.00) (WL 3).

E3BIA3SY PR T BIA2S
KEIA15}
20 10 ’ \
4 : > 4 > BFEIL
T1 v T3 \ g
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Jp it — RS AR, AT TR BN 4 AT
MG B (Dunn #5565) . 45 R BN, TEAA AL
HIHE RO T e, AE 4 B AN, B4
B NAS 53 I 25 8 TS 25 4 (p < 0.00 1) FTHh s
4 (p = 0.005), HMIELE AL ILBI TS5 5 Rk
THEEHAWE(p = 0.55); 1E5 ZHN, BIELEH
() B Ao 0 25 5 I AR 2541 (p = 0.01)FilHh
PEBL A (p = 0.01), HIEHHALDILBIAR 5
PESZE A B (p = 1.00); 1E 6 X ZHN, BTG4
2H 1 B AT A3 TR B 2 s TIH AR 25 4. (p < 0.001)
A PS4 (p < 0.001), 244 LI AFS
PG EH AN L E (P =1.00),
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ok ok

e TR
T PR G4%
R 2} g4
iy W HRIE%
= =
RIf

PR IE L RS
B3 AELERC X2 LB 5 B 5 e
H REL AREIRZE, BIE% A (n = 85) . THEHEEAn =
91). JHMIEZEL (n = 83),

TR A 2

23 NG

SCEY 1 A5RERY], L4 R SHEE R, IE
25X 4L AAT o B2 a3 — 2, BIAH HE
i, BG4 ERefe SE4 LI AAT . X —
SRR T BRI 1,

TR, S 1 A RS 4
LA & R, SANRFERM, 12 K48 m (a0
“fig 1] F B AR A SRR A AT
"M (Rosenhan et al., 1981; Thompson et al., 1980),
W, SEEy 2 G| NS RN AR 1A iX — 3 A8 hE, i
ARV 28 R RN 45 SRR ) %k 2l LB A AT 9 Y
ZHW . TS 1 4582 NR, HrEIES 5k
T 25 %5 2 LB AN AT S RS e 0 35 22 5, IR, 52
9 2 BT 28 AU R A T R R B P A 1 2

30 SRy 20 IFEE A NS 25 SOV A
[ %6 2 J LB A AT 9 52

31 FHix
311 #ik

SLG 2 i G*power3. 1 #BKAF A TREAR EAL T,

BEESE M (power = 0.95, effect size = 0.25, a = 0.01),
R R B/0THE 14 BHAALIET] 95% (1 - B
GEiHRIES 7. S 2 SEPRFHSE 180 24K HFE A K
Wi R4 JLEE 4~6 S 4L, Hi 4 54 58 (M =
451%,5D=033%, BE314),55H 65 /M=
530%,SD=0.19%, 5436 4),6 Z4 57 #4(M =
6.38 ,SD=0.20 %, H# 31 %)
312 gt

S 2 SR 2 (R4 U TH ) * 2 (12
KN Ag T A8 HI . A x 3 ((EIRAH: 4 % |
54 . 6 BWIRG T, H, 154300 ME
WA 20 SRy ) AR i, A% 26 [ g 4 o] Ry gl P 28 o
HAZ 5 4l LR B ANAS 43 . 5280 2 F BT A al il e
JEAT 8% 20 Bt AL 99 I 28 FRUR 7 2 A B T 1Y 2 4L
FE 32 <48 ) F 3R F A 1) A P AS KT B B A AT
25
313 ZIWERF(WE 4)

(DFEHLA2H . 5525 1 250, e BEAL I
SRS 28 21 BT A 26 2

QL E LA, 505 1 2

()T LR VI 25 SO 4 ] Y A 31 S22 1Y
e kRt i NS A e A [ R (EWNGEE P S
o “Fgm A M GLEBES SHLYHBUITER,
1 BRI B 5 R R B AL S 1 4 O o R
ALY B - A A HE P 25 2R, BRI 4 4 4 JLREPIL
RAFHHET S 172 ALY, IS 25 4040 JLBEAL
PAFILHETEE 9/10 A H9ALY . X —ad &, 2L
T2 T A SRR, <48 mfth A4
% )L E 5 A 5 VT B A A A= 1R A2 5 A R AL
IR A bR AL AR 6, AT, B A ()£ )
FEXT AL HEATHE Y I ARAFAH R ALY, BRI 285 4100
B R IRAF S WAL L, T A 46 W TR A
RAFAREWALY I . Fgm &, WE
YL G B35S S50, S 45 SO o8 4 5
TS A BE 38 XA TTBA LR T AR 28 BN
F6 1 AAS BT DX R R <IR A CRIRE, 52
“FRAE BN AR, DTS TG 45 Ml & TR A
W 4 5 o R S S P 58007, << ) 1 R g [l fth N
WA S5 A S IR AE ) R A 7 A — 2Pl
S A ) H I A58 BLFs A SR, TS
— 2Pl R AR SO -

() IEL ARG . g m B FIF I ERER 5,
K5 Mg R, W4 LB XML A, R
PRAE B AE W] 7 S A S LI T A SR e
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ALY E LRI

[ e LA

| st 2 e+ Hg A |
|

(K0
EStbus

K4 S5 2 W

A MIELIRA . R I A S AR, 5k
3 o B AR ) AU DA 4 L A TR T A el
IEAIRES, XA/ N A WEALY G 1% dnfer 2
SR IV 7)< 523X A /N A B LS, AR BLAE [0
a7 USSR A ARS8 J5 4 L H & 191 44
N o IS ERAER SR, BfRds ) A 3R & T L
A5 BT A B AR I 2, AR Al A%
P it 0 2 5 T LAt N\ B8 388 7 A R 1 4 S
G NAES5: [FS28 1.

314 HIEBFEBESW

K AL [6) S0 1.

BRI T 2 BRI R IEE
(4.4.1 BUA)EM .. B, KA Kruskal-Wallis #& A
o 565 H A R A7 28 2 RN T AR I 28 4 T 4 LY 1 26
57, BUEA R 26 SOV 3G ) R 15 45 s sh A
Bk, HKR, SRR A SO AR, LUIE 24
R L AB L SN R ) FAE RS 2 Sy H AR =, 41LRY B
NAF5y oy PR AR
32 LWmHER
321 BEBRIHIRERE

KIS Kruskal-Wallis £k 1K 5670 #r
AN TR &5 53 )R 4l L 45 5500 B B 45 R
N, FENE S RN AR 1) F 3SR, U 4 4 A
PRER I th B 4515 70 i 3 m TIHARIE 25 4, x2(1) =
154.9, p < 0.001, n2= 0.86, 95% CI [0.79, 0.93], &
155 26 RN T8 I 550 T, BRI 28 L AE B A
I 2515 0 o TIEAE 264, x2(1) =113.3, p <

0.001, np= 0.63, 95% CI [0.53, 0.73], I, LK 2
ICEAEESI
322 BAITARBRS

DS 800 (B . T 5 46 S i 48 1] (8 1]
A& B OFIAERAG4 5 . 5% . 6 %) WA
i, gLEN AR AR i, AT 2 M TR A R AR
BT . G5 RBIR, AFIRALR ER0 B, F2, 174) =
37.00, p < 0.001, 12 = 0.38, 95% CI [0.03, 0.97], I
J& te# (Tukey) IR, 6 2 G LB 40 i T 5 %
(b=0.61,SE=0.12,t=5.29, p < 0.001) 1 4 % %} JLL
(b=1.01,SE=0.12, t=8.54, p < 0.001); 5 # % LI
AR BEET 4 2 9JL(b=041,SE=0.12, ¢t =
3.52, p=10.002), TELRMINER BE, F(1, 174) =
28.06, p < 0.001, n2=0.14, 95% CI [0.08, 0.91].
Wi 4 N 2 LB AAS 2 35 8 TIE RS 46 T 4L
(b=0.50, SE =0.10, £ = 5.30, p < 0.001), 152 i
6 1) B R0 3, F(1, 174) = 9.00, p = 0.003, > =
0.05, 95% CI [0.04, 0.90]., 1% £& I “+8 [l fth A9 4
JLBI Ao 3 i T 4 R v <Fa 1) A 34 L(b =
0.23, SE = 0.08, ¢ =3.00, p = 0.003).,

% &5 5 g A 1) FIAR 285 3800 1 28 B 80N i 2 (L
K 5), F(1, 174)= 5.51, p = 0.02, n; = 0.03, 95% CI
[0.01, 0.94], T SR04 B 2 B, TE NG 45 S v 4 )
HIFMT, BIELE 2L AT 155 3
T E F4L (b=10.69, SE=0.12, t = 5.59,
p < 0.001); FEIELE RN “F8 M A2 T, BUARE
5 T A LB AAT Ao 3 T IE R 4 T 4L
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(b=10.32,SE=0.12,1=2.61,p=0.01), f& AN 5
MraRW, TETHMAELE T, 16 45 SO ds ml i i Bl
NAR 43 I 2 v TG A B A 1) [ 3R Bl A5
(b=0.42, SE=0.11, t = 3.74, p < 0.001); TEFHLE
R, N IR AR A B A4 < dE 1 B
KBS ERAEE (=005 SE=0.11,t=
0.47, p = 0.64),

3 v RS RAT
' ' s HEAR
I E TN
=2t
2
2 T
R
51
LACLES A 2
AR

B S SR N 25 SR 38 1) X 4l LB A AR 2 1 2 i
e IRELMPRUER 2  BI—FE 10) H RAL(n = 92), Flth—
Rl Al (n = 92), THE—F5 M BRA(n = 88), HE—
T A ZH (n = 88),

1% 25 30 AR IS 2 2 B AR AN W2, F(2,
174) = 0.85, p = 0.43, 7= 0.01, 95% CI [0.09, 0.99].
1% 26 B2 N7 48 1) FAFE i 41 9 28 BAE AR 8 3, F(2,
174)=0.67,p=0.51, —FHMZHRN AN BE, F2,
168) =1.85, p=0.16.

33 NG

S 2 (AR IR, TH4E NS 10 S5 4~6 &
YL AAT R . FEIERIE L R0, “H8 1m0
(A9 T W 1 2 <4 ) F 3R A T ARG 46 R R 2 R 4y
LB AT R o RN, TERRBIGE 25 551, 1845 I
MR I (FR A H IR vs. 387 A O X LB AAT N
M 2E IR AR . SR 2 A RIE R, Joie
SETENE 25 I “H ] H F AT B A8 It 4%
P R 28 LU IR A1 25 6T S0 RE 2 7 4~6 % 4 LY
B AT R o BARSEES 1 FISEE 2 Y25 /R AR 4
S E L BIAAT R, (BARIR A 5G4 50 . 1%
G VAR MW . SER EAEMYARE, KW
TETG AN FITE S SOV AR M S BT, 4~6 2 %)
LB NAT A e ot —3ny .

FET DL SR, 5 2L SR IR I 25 20 X4
JLBN AT R s mm i 22 L, IR 0GESE 5 % 4 LAE
RS 3 TN R o 3K — BB RE A4 il 4F 0%
K2 T, A ReE R A TIE 4 8 X4l LB AAT

HFE R ZE R . S 2 AR oK, A HUE SR
AR = R (WA P S5 Sl N [ ) A L R S AU P S
F 11 28280 (FRARIG 28 RN ARG 28 %k 2l LB A A7
AN Y 22 S o W o A, e 3 R e e 1l
25 KN A5 1] 1] 37 B A5 1F T IR TSN 48 2 % 4l L
B NAT 5 i i) s 2 B o

4 S 3 IRHE OV AR R B IR A
TF RS X2l LB AT M5
e P e 22 AL

41 FHiE
411 #ik

%% A2 INIRS BF5%(Yeung, 2021), JLH#HKE
AEZEPTE 25~40 NZE], HH, Yeung (2021)
ARG ds i, K4y INIRS JLEMF R AEA S H
25~35 No S5 G AR 4 L3208 A i R i OB e
s, AW eI HIE 34 A(M =538 %,
SD =033 %; B 17 %), FATRA G*Power 3.1
BAF AT T35 R B, SR 50 7 22 534,
WCEB & = 0.4 (PEEWMRRON), WEHEAKT o=
0.05, BHIXNAHERE r = 0.5, dlAs &8 2 /K
(BRI ZE vs. THIIGSE), EEWE 3 )X, A
34 N, IHEEREIR, GRS T Power (1 — B)=
0.79, 23T 0.80 AyHErEbnE, B —EMGE .
412 KEEIT

TEIE S O A8 10 H I T, S50 3 RAH
KRR B, IF AN (RG24 vs. THICNE
) R ) AR i, RSB TE LS A 1 4
TR 3 NEE MR . AR AT B Y
YULBI AR (5374851 0 = KREIA, 1 = B A)FI
DR IE 2L A0 IS H AR (ENIRS) M A5 1) 48 & i 2L 2
F e AR AL (B (A[HDO,])
413 IR

(DB NG A R 4L 8

7 8 B IT 21 A Gk B A #1283 PR A
M, RIS 3 N SR 1R 2 A B A
, PR AT B AJE(Lee et al., 2015; Ul
6)o 12y 3 A AU AT K S IR e B I 7 5 R,
REAT R0k Hil B iz sl B, /b fh Sk s Bl
A DRI, REOR B B AT 55 PUAZ O RRAE .
(2) PR ) 5 ek
SEH 3 4 BOOUAE RS R, S — Bl
) 3 A R — A 203K (2 D B Bo) R At = B )
F A 53900 R = AN R B Bl QE CB B, Hofth

ot
&
Rk
A
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SEASNERBR Trail 3
Lol
Trail 2

REBERSIT R SREME
E000G) Trail 1 BefE kIl TR
AARERR ﬁJ S

5s 2s 54 s: 24 s FIRIE) 12s
B —30s (BUEMER)
—markl: TBEBAERR . a
Kok 2 ) markifjﬁﬁﬂ?ﬁ[
BFEEERMNES — PR BB
—mark3: 1T HRE

B 6 28 3 L sMER BB

BRBFF LA 6). B R R =R
FRs, 1A O LBrB24 #): Brfl MK HES
J€Z ] 5 10 0+ Bofil 251028 e 2 i v 1 & 2R I
JEIR B EE& 14 7, QR BB B (30 #): & sk
WIfES, BUlrFR; ORI B (12 #5): Pk
R (PSR BB, ik B 2 6 TR A
KA (PSR AR BB, 3k ol k7% = eIk
T B

414 LR LKE 6)

S 3 R FHIE £L A BUR B SE G AT Al 5 1Y
Ik, TEARRIT o IEE BB . S B BORIE By
Bt = AR5

(WUER B BL . Bl Se bk B HL AT 2 <45 ) A
T BN 2 2 s ) H IR T TE 454 . Bl
JaATALY B A (R 52 58 1) HEP S, A4
JUIREE IR 2L MR T IFaf R S AR E . Film g LI
i e B AT 55 F . B Bl ICR | I 0F R,
WEARAHE B e, AT LA ) bod A W R AR Bl
B, WO,

QBB BTELLYLAE LI RE . 4L
B E — B2 > (2 54D, PRI E A —A
IER, WUE AR, YL Bk ) R HERE, 2L
R B TR . RS, B A i
L 5 S B 07 ) 5 SR T AT (12 ) o

G)IERF B, B w)E, it AE
SEITRYBE . O B A R e B B EAS 58 AN
B RS = A3y, 2P T INIRS Bl R4 <48
] H IG5 R Bl AR ME & B BeAL W w5 47

HEP 2 5, B 2 Al ol Bl L R4S B Xk i AL
WAEHETE 12 £), WHlE A BEYL S HA
FIIAL (HEF 25 9/10 £4). BHRD, R 5 5S84
R XE L S S A SR ST EAE A B . B AT
% o BT T 3 MK B APRAT 55 o R
AL AT (54 F0) RN 28 3 B s (12 B A B L,
KA E 20 PR ERIRE . HLA0 PN 25 R Befm e 1L
Yise, F A AR B B B A (KO0 F 25 > B B i
213K) o DA LA o B v o He AN B PSR
Wi S UL A I 1% 245 S 1 1T o E U B RE SR S 40
JLBYE LT M T RE B, JE 0 i 53 — A SRR ]
) HbO, ¥ 754k : Mark 1 (15453 shmf %) .
Mark 2(BCH R Z1) . Mark 3 (17 P Ske st Z0)
415 HIEHBESHWH

(AT R 19 i 5 53 B

B4 LB N PSR dmtiy ol — /A5 e (0 = K h
A, 1= BN B, IBHBRAIERR: 7652 0
“HRIA ARKMT, LIRSS (B vs. TH)H
HAS G, 5 milE 2RI LS 45 0 80 AR &
PEATIRSEAEAS ¢ A6, 56 UEA 48 R0 B A 3k bk
Hk, FEIE N 4810 AR T, DIAE LR
(B vs. JEAR) M H A, ZJLEB AR (B vs.
KT N)H R A5, AT R RS, 530 4550
XTI LB AT R 5

()i LM 1D S 5 43 AT

HYERLE . R 48 BT RE ML a5
Y61 £ 4t (NirSmart-6000A, J}FH 20 )7 ik
FRZ W], H BV AT KM I 30 1 15 5 R 4
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RGEE 15 MRS 16 MM, REEH R
11 Hz, BEKITLLAME(730 nm Fl 850 nm)#: il 4
A 1L 21 2K 11 (HbO,) I 48 1 21 2 11 (HbR) e Ji 2%
o T RIS I8, & S #R— MR A 3.0 cm
GER 2.7~3.3 cm), ZBEWHIIEFRE&T Ki9bs
HEAL I E, BIEMTOLE S 2F B IR A 2 12 2 2
IR ARG L . SR T EPR 10~20 REEM
Frontal-Temporal-48CH T ZLAMiE, JERL 44 SE R
WIE, A T SRR X

7 1) Be . SR AL 3D £k AU (Patriot,
Polhemus, USAYKEHAIM G B, FREU AL pril
it NirSpace #F(FF PHE B BT 45 47 BN /B 25
V) 9 B 72 2 46 Ry S R R O B 0 24 UF 52 BT (MINT)
FRuEA AR, JFHEE 2= MNT AR IR

FETRA B, R NirSpark #4:(JJFH 2 4 =
T BEA A BR2S FDIE TR AL B B o, SIBROGER
I FETE, SR R/ INBE AR B 1 O ik s Rz sl Tl
il (Brigadoi et al., 2014); [ 0.01~0.2 Hz il 3
W BP0 kA5 A B RS R 18 MRS T3 (Pinti
et al., 2019); {K#E1& IE Beer-Lambert 5& 30 6%
7 b T 48 Sy 2T B P v B A X AR Ak (A[HDO, ] Al
A[HbR])., FETFEAWIT, HbO, {55 HA & {51
F N 1L 45 B g 2 SUR R B R PE (Pinti et al., 2020),
PRI I o 8 3 A 1) 468 P 40 B i £ 2 1 vk R AR A (B
(A[HbO,]),

Geit AT o RJTEFI) B 1S PR 4R H = > 56
FFIE 5 B A AT R VR AR AL (A[HDO,])
SESEAE ] I TR FE b 14 A dh(Mark 1), B
HIT R (Mark 2)MA7 MPE K (Mark 3). i RIEF
(4.4.1 WRA)FATGETTH 00T, RS9 BTt X 4% 2514
ARG 2T AR R B AR A (A[HDO, ) - ¥ E i 47
MSTREA ¢ K25 . B 7 22 T AL X AEAS ¢ 4G
5o bt 22 30 38 R ARG 56 Y 22 B B AR ), SR A

TR PR E P RUE BH TR, AIE)R p < 0.05 A
2 (Noble, 2009),

HAE R F R o BAPAE A ) H 3R A R
T4 “dR 1) F IR IEARIE 4 AR R e 3
WK EZ W, R EdEIE 102 MKk, &fF9 5
WA, MERES FEARWIRKE, AR 89
A RORIR T 53 (B O B % 87.3%).

42 R
421 BIERIE

(OIE LR IE B AT R BE AR AR A 56

KFMSTREAS ¢ KT TG 45 ) 3l 0 A Uk,
SR, U 25 4L FTH S 25 A e B ER 56 |
G415 5y AR & 25, «(87) = 31.16, p < 0.001,
Cohen’s d = 6.63, 95% CI [3.17, 3.60], F1lt, 525 3
ICEAEEI AP

Q)T L5331 Y RS A 5

FENG 25 RN “Fg n] H 3 &AE T, SR HEA
¢ KIS Ay BT R ] [ 30 BRI 45 4S5 T A 1 25 Al
Z A HbO, ¥ AR AU AE 25 5 . 45 R (WLIE 7, Mark1:
4 Iashh B, Wil 37 (Riis 3 X iz shil B
J2)Z, Pre-Motor and Supplementary Motor Cortex)F#
ZH ] F2 2407 3 («(87)= 2.84, p = 0.005, Cohen’s d =
-0.60, 95% CI [0.04, 0.23]), J& sh$5 ) H I F%
15 25 B 40 ) LTEB 18 37 f) HbO, W B 78 AL (8 & & T
Ja Bt 1) H IR THE 28 4 L 13X R 2 T IE
B T A5 455800 I shERE A e, BUAIS 46 )0 2h 5%
PFT TS 28 I s 250 T i 37 (ATiE s X flis
B4 B K 23 ) 230 H R 1) I A o
422 BIANRRHITHER

TENG 4 RN 48 ) A3 FAE T, LU 230
AR, ZHJLB AJRSEO =RBIA, 1 =B )RR AR
BT R R R, “FRm AR BRI
P 100% (42/42)% LRI, Ti“t8 1m)

0.03
0.04
006
0.10
0.16
0.25
0.40
0.63

Bl 7 5 Sh A 2 RN T AR 1 26 0 2 LT SR 22 52 1A
W iEIE 37 iz s X RS ST Bl 2 2
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IR NS G b A 47% (22/47) 4 Lk £ Bh
N, A8 A TR RS A 2 LI Bl AR B2
Fedgm AR PEWMIELEL, (1) = 2849, p <
0.001, 95% CI [0, 0.59].

423 BIANRFHGELAMNER

TS 3 AT NS R (4.22) R, “48In H
BB G G2 LTk A . RIS 2
AN MBI NSRRI, #5925 3 B ik sr o =
21 <R 1A ARSI AN (n = 42), “F5 10 A
BTG AR B AL (n = 25) R4 171 H FHITH
WA 25 B N2 (n = 22) TEIE 45 SO0 A ) H 3 461
T, XS LB L IS B L TR
AR B O HbO, W B AR fb (AT B R 207 22 53
Mro 853 Bon, PANINIX GRIE 6 5iliE 15)8 HbO,
e B A AR Y A7 e B 3 A R 25 57 (UL TR 8):

WHWE 6 (¥ AT A it K2 )2, Dorsolateral
Prefrontal Cortex) f 2H 1 20 b . %, F(1, 33)=
5.616, p = 0.005, n; = 0.12, 95% CI1[0.03, 0.25], &
J& HA (Tukey) 7, “fgIn] {37 BTG 2T B A
4 JLFEIEIE 6 1 HbO, R AR fb Al b 3 5 48 1n] H
FOMIHMAELE T ARBI AL L = 0.004), “f5H A
FOMTHAG 25 T B A4 L5 <48 a1 3 3 FRUBCS
2 T AZLZ A1) HbO, R AR {22 57 K 1k 5
WEAKF(p = 0.06), “fg1n H IR ATHAELE T A D)
NAE<4gm AR R IELE T AAZH(p =
0.33) 2= R B3

A AEEIE 15 (#h A, Middle Temporal
Gyrus) i F R0 W W2, F(1, 33)= 4.023, p = 0.02,
ny = 0.09, 95% CI [0.02, 0.22], &5 H.4% (Tukey) i
7, TR IR BB 4 T Bh & LAEEE 15 1)
HbO, ¥k FEAS AL 8 b 25 5 T4 ) F 3R A TH IS 26

WiHE15

FARBIAZIL( =0.02), Wi<fga [ 3-8 WA %
TEIAZILS “F5 M B ARG 25 T B A4 L
ZI(p = 0.88), LAR g1 H I MIHMRIE L T AR B)
AL g1 ARG 2 T B AZLZE @ =
0.12)19 HbO, ¥ FE AR (22 AN I 3

A, SCE 3 S EOREAS ¢ K I E AR T R
TEWLEE BT R (Mark2) -5 0 17 2 D3R (Mark3)
A B[] 5 A BB AR Ak o TE S ] 1 TR AT A 2
ZRAF T IERE B B 4 LA A7 R D SR (Mark3) B 38
i 6 (DLPFC)HJ HbO, ¥ B AR A (E W]t &5 T WL 8¢ B
PR (Mark2)R (¢ (21) = 2.333, p = 0.030, Cohen’s
d = 0.50, 95% CI [0.02, 0.32]), WMifE“$51a] [ I M
TH BRI 26 25 N R38R B N8 &1 JLAE PR A B ] 85
(Mark2 Fll Mark3)[H] JC {3 2% 5 (¢ (24) = —0.413, p =
0.684, Cohen’s d = —0.08, 95% CI[-0.19, 0.12]). 7E
“Fam HIR BT AT, GLEEBEMA,
HL7E 8 AT Syt 5 (Mark3) P 3 15 (MTG) 1)
HbO, 1 A5 A8 W 2 25 T WLE% BLfH T ke (Mark 2) st
(¢ (41) = 2.090, p = 0.043, Cohen’s d = 0.32, 95% CI
[0.01, 0.34]).
43 NG5

SEES 3 L LLAMIN AR F AR R T, TR 2
JLIE 8 ) H 3 4R A s Xk 4 LB AT
SEUA AR 2 WL 22 5 0 SR 2 IR LU BRI ZH 9 LAY
GERRW], TEHR ) H PTG 45 A N LIk
FF I Bl 05 09 SN AR B Z GRIE 6)30E
IRV, — BRI b SRR T AN A DG B AR AR iR
(% 3a); TAEHE A B IR AE 4 550 T 4L
TR B NP RETE = A B GETE 15)30E K, —
FERRBE b SR T R R A B AR A OC BE AR 1 R 1A
(&% 3b).

0.02
0.03
0.04
0.06
0.10
0.16
0.25
0.40
0.63
1.00

K8 AETEZE T BB 04l LIN s 22 5 F
TE: I 6 N AMIHTAT B R Wi 15 g ful
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5 Bihig

51 #MELLHEMELE ARBEEEERRERHALDILY

BAITH

ARWFFEE L 3 A —BUL I, A A4,
TR I 5 BEREAR 2 4~6 2 B LB NAT Jy . 528 1
KW, T ZE 4% 5BibE 6%, HLIERRI I
T AR P e 2 R B E 2 B B A AT .
S 2 BRI ARG RN TR e H K
ZAF R ECAR A ST, BRI 4 LT AR 1 2
R REMEHE 4~6 2 A LI B AAT R o 525 3 AT N
ZERPEUCR I, TR 2 SOV T [a] H 3 4508 T B
175 285 LI I I 25 BERe A 2k 5 2 2 LB AAT 28 .

X— R —TJ7 15 AT FE 4 R —2, BRI
HREEIGMM AW EAE AT, EAEIIAN . =
S54GRS 4, 2023; Isen & Levin, 1972);
T3 —J7 M5 I — 2L )L 45 R — 2, B E 4
o BB 8 1G T 22 LN 270 LB 1Y oAt AT oy, e
B . 4% . 81 (Aknin et al., 2012; Petkova &
Brownell, 2022). 1% %P i B8 (Fredrickson,
1998)IA 2, TR 1 28 RE S ¥h T8 14 1 B ik L AR A7
HARETT, MR AR NS, IO At 2 E
SR, e AR F R U AT s, BT,
AHICTE A TS 25 T, RIS 25 T 4 LAY IR
G IRWAA T8, B S R AR L A A5 5K, E
MaRMHEZ B ALT N
52 #MEkkEm B WIEREE, “HEEb A E

HIREEERRRHELS LB ANITA

SEHG 2 I, AR I A AT B 4 L AR 1]
B I AT 45 T REfE i 4~6 & GBI AT A -
X255 LTS A5 R R R — 2, T8 A
TS & a1z A B ARG 4 D) 2 i L
(A5 04 R B N AT S, T 1o At A B T AT 4 (i
WA AT o | AR e S5 WA LA Sz, e it
JLE A HE B . A2 S R AL 2547 2l (Svetlova et al.,
2010; Van der Meulen et al., 2016), Rosenhan YN
(198 DAY B A MBSy, HMAEE TN A &
PN ERAR S B ) SR R B S At NI, BT 25 B v 52 3T ikl
VR (WA N PUE 25 KW SRS KIS T e e LR
N HE IS4, #hLaf 18 m A FLEIT,
WD H 3 rhuCMBi[E] (Cha & Song, 2024), RIS, 24001
SE B N RITEAICN 26 (48 A B TH AR 1 25), 4
JLES 5 38 3o 17 4 R g ol T 9 38 (LA 1 4IRS,
B RN K DO K (NG I SR e L8

(Thiede et al., 2023), [Kitk, “$& [l fth A 0 I 1% 26
REAS TG A0 S JLE S PR AR AR o, AT & 4 )L
A BB o BE AL, <48 1l At N8 T BT 26 1 401 L
REfS 5 H B PR A0 B A ff 5 FE 5, X FhIs 25 R
B BT 4 LR el R ZU A K 28 e, TR
FEXTRSE A1 28RS, T RS2 d M P4k Al 5
SR IFAC B AT (MacGowan & Schmidt, 2021).
L Z T, M LR ) <F8 10 [ 30 5 1S 45
B, TEETEESES T A B BIENERSZ X R
FUmy A FRIR LT RE S B LU TE B 5 I 26
O 5 H, AT I 55 G N8 | b AR5 2R R ik
BENE RN SCTE B, & T B4 LB A AT N 1 e
(Thiede et al., 2023),,
53 “EmBEFEHRERRBFEX 5 54/

B AT AZEmMHEIHER

SEHS 3 LD RS T, 5 2L
NATRAE G W ARG 45 5 e ) 3 3 AI R
W4 T 122 A s A5

(1) 15 S i 5 B2 J= (DLPFC) 78 “ 45 ) A 387
HITE G 46 251 5 2 2 LB AAT M iAE

SEEY 3 BT LLAM SR B R R W, AEedg ) 3R>
MTH RS 45T, BB gl LA Bh AR %)
JUFERE S B 1Y F SR %5 - B2 2 (DLPFC) B 7K
V-, HAE DR R bt e Bl o R 9 S MO A
B )2 (DLPFC)¥IE K- o X — & IS BEAE AP 28
Bl2# W 5E 2 B — & 19— M (Strang et al., 2015).
5 AMI AR Bz JZ (DLPFC)AE Ry KRt 60 42 il 19 4%
IR X, AU 5], WS 515408
(Ochsner & Gross, 2005) 7£“%§ [n] H 3814 1H A% 1 24
AT 52 G LB NAT R AR BT 0 S M i
i B 2 (DLPFC) B0 P RE S e T Z2 A Bt 72
TG, TAMUETHE B JZ (DLPFC) R B vl fE-5 %))
JUFR) I 4 R SRR A G o A SRy 15 28 03119 7 DB ik X,
B AMI TR Bz 2 (DLPFC)i@ i [ b ifi F Ad il i
FRVH T A% 4% 520 (Buhle et al., 2014; Piretti et al.,
2022), DIfeMEph &2 5E B, Y T B B
il 1% 48 S 0 s, A I DX Jk 25 B TS (Ochsner &
Gross, 2005; Phan et al., 2002), HR, 5 FMllFi%i
it ¢ 22 (DLPFC) R I vI e 5 4l LY v 2 0 s ik
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Abstract
Helping behavior, a typical form of prosocial behavior, refers to voluntary actions in which individuals
attend to and assist others in escaping from undesirable situations. Early childhood represents a critical period
for the frequent occurrence of helping behaviors in young children. Although various factors influence children’s
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helping behaviors, emotion may serve as a key factor. Individual emotional experiences encompass not only the
emotional valence dimension (positive vs. negative) but also the emotional response orientation dimension (self
oriented vs. other-oriented). However, little is known about how emotional valence and emotional response
orientation jointly influence helping behaviors and the underlying neural mechanisms in young children.
Therefore, this study systematically investigated these questions through three experiments.

In Experiment 1 (N = 259, M = 5.48 years, SD = 0.76 years, 127 boys), 4- to 6-year-old participants were
randomly assigned to positive, neutral, or negative emotion conditions. We used the gift paradigm to induce
corresponding emotions and then examined helping behaviors using a spilled-pencils task. Building on
Experiment 1, Experiment 2 (N = 180, M = 5.39 years, SD = 0.79 years, 98 boys) randomly assigned 4- to
6-year-old participants to positive or negative emotion groups, with emotional induction under two emotional
response orientation conditions (self-oriented vs. other-oriented). Participants then completed the spilled-pencils
task. Building on Experiment 2, Experiment 3 (N = 34, M = 5.38 years, SD = 0.33 years, 17 boys) focused on the
neural mechanisms underlying the effect of emotional valence on 5-year-old children’s helping behaviors under
self-oriented conditions. Five-year-old participants were randomly assigned to self-oriented positive or
self-oriented negative emotion groups. After emotion induction using the gift paradigm, helping behaviors were
examined in the hill paradigm involving puppet characters displayed on screen, while functional near-infrared
spectroscopy (fNIRS) was used to record brain activation throughout the process.

Experiment 1 revealed that compared to negative and neutral emotions, positive emotions significantly
promoted helping behaviors in young children aged 4 to 6 years. Experiment 2 found that other-oriented
negative emotions elicited more helping behaviors than self-oriented negative emotions, whereas no significant
difference was observed between self-oriented and other-oriented positive emotions. Experiment 3’s fNIRS data
revealed differentiated neural activation patterns underlying helping behaviors under self-oriented emotional
conditions in 5-year-old children. Under self-oriented negative emotions, children’s helping behaviors were
accompanied by higher activation in the dorsolateral prefrontal cortex (DLPFC), whereas under self-oriented
positive emotions, helping behaviors were accompanied by higher activation in the middle temporal gyrus
MTQG).

These findings indicate that helping behaviors are influenced not only by emotional valence but also
moderated by emotional response orientation. Under self-oriented negative emotions, 5-year-old children’s
helping behaviors may primarily rely on a cognitive control pathway, whereas under self-oriented positive
emotions, helping behaviors may primarily rely on an empathy-altruism pathway. These findings have important
implications for understanding the development of prosocial behavior in early childhood.

Keywords helping behaviors in young children, emotional valence, emotional response orientation, functional
near-infrared spectroscopy (fNIRS), dorsolateral prefrontal cortex (DLPFC), middle temporal gyrus
MTG)



