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JE T FIRLAE , %ok SE ¥ 72 AT e AR TH 7 F W3
R AT AU A A R (M F 55,2011 B0
- 4,2017) , FEAEGEIIBAERIRTHI ST B, B 5T & AT
FEREAF R S4T30 HE (AL Y
IRy REEEE 23 1FEX 5
(Caviola et al. ,2019 ; Sommer et al. ,2019) ., HFHfj,
TEEARTIEST S B B A R R AT R, X
KW RILHTF, W X —F AT a2 2t
& AEAT DU AL ) — A bt 3 (X4,
BEVI. 8%, 2021 ; Caviola & Capraro, 2020 ; Caviola et
al. ,2021),

BEE B2 BOR BTG & &, DL BT AN
Kt FHRZ AR EN R RE, RIETEILE
aATsh B (PR, EE,2021) , 28 AFKH
LR AN ZIEAFER B AR Z AL BEE AN SHLE
ANE SR, AR X P8 AR EE X
OB 4,2023) , REWE P AFTBERN A
KIEFEAT A B SEPREC T B8 H br ([ & 18 55,2022,
Banks & Bowman,2022 ; Schmitt, 2020 ) , M T H 35T
HTEPE RS, AANLEFE K 5T ( Gurney 2015 ; Zhou et
al. ,2023) . XREEW LTENS AL AL HLEH
ANZ VAT B3 B TE A8 RS 22 6] B ( Awad et al.
2018) . ATEZEZHLAS ABEANEE SR
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% ,2021 ; Greene ,2007 ) , H. i Z2 4% INATGE SIBBIA
hy R B BB R A\ 26 B ) A I 18 L I HE 18 ( Caviola
et al. ,2021 ;Kahane & Caviola,2023) , Z¥iEIA N
TSGR HR AW, A3 NS LA K JE AR
M ET R BIE SRR, PR E s
RAGEE L E TS 2R F TR 8 7N
(ENS %,2011) . BAAT &, BSOS A RA 24
XFIR, TR T AT & T a A M ERRE
B XRAEEM AL, 18 B R A RS , 1
A AT BEX HLAR L A5 EAT M IR 78 B AR
MoET R Bl T HEAS, ATET GG
FHEEMN BRI ST, By
17 RTEEE FEINER . LAAEMShY) At 2173
H YR E A W RIS T X — WA, Wilks
SFEA(2021) WBFSE R BL, AR B > $Eh 4 A
PRBOE 2B A3 Lo E DB DR BUE 240
BN IEH, B AATIA 4 3h #) AR RN
RIMAT L LA N 26 LAYR B3l 1 AT BB IE
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BN F LR BN TA RS Ao X LT
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i R B AUy AT REWE T AVUE BRI,
SR, Zhou S5 A (2023) IBFRALE £ T 1H BRI,
PO TEE RN 52 b #5417 BRI, ik
AH#HTEBEEMRETH. HET Zhou F A
(2023) , ZAAFRIEUU T WA T m#HT T 8#, &
S5, TERFE TR b IZ PSR T “IE B R AR
i, SEGEEMHEREERAALL, ZEREE T Rk
SR AR P B BEAR A BN (R, i ST R 4
T B0 S o ) TE A o8 (Awad et al. ,2018) , AT EE
AR A 15 4 B AHE S BT, R R PEAR
PSR, HR, ENZEMNE E,ZFRRA
THRZREW AL TEIr. BT 2 FmAtE ik
(Caviola et al. ,2021) ,iZHFRANEE TTHFIF X
TR E 5] ( BPRASATE P SR AT Ak 2 B A R R 2 B
fi5i[5] , Nijssen et al. ,2019) , 385 A T B FEIEH P
a3 CEDMAXT B B e SRTEIE T8 b B IE B EPEAY,
R 5%,2019) , X—-WEFREBTHELWHIE
AN TEF B E AW S IR AU KA EAE A, OF
BRARAT R0 ] 5 PRI 2 1R) AT BEAF 1 49 20 B A%
Mo MEAM, ZEANUEER S FF , MR E A
RBFFE 2 HMAGE OS FFIALA 75— 2
el

HATERS, BEEAMTERE SR ad R
RGLH, MARETER R B R Rz
Ro MRIRIEFEANT B & RIS, 2R L2 Y E 1R
W7 3 AL T Al TE P BE, At AT A D R 2
B EAEM (F ki, 8 S0 ,2005) , [RI, T2
TS JL A0 R ) R B, A AT T TR B AL s A
Rl BB AE “ 12 R 87 fifl |7] ( Bartneck et al. ,2009;
Coghlan et al. ,2019 ; Pauketat & Anthis,2022 ), BlIA
LA NEER £ ik, Wi, EAVEER
i, 2R LE A TR LA Ay 5 A2
A AR G AL AT 30 X AR T RRRZ Wt AT T 7E
BATEEAIW BRI AR . B TR L £
TR EDWEZ , AR RGTPERETEHERR, BT LAAAT]
TEPRIN A 5 2 B 6 R R R W B W, B 2K
O R L , T AR B M43 A ( Dys et al. ,2023), JL
B PR I AOE TR T SR — D SRR Y
B, BEA AR R R BB i, % ) L ) TR i
TR A At 758 3 O o B R R B B (KA
A, Haligr,2005) , TR RS, iR L E A EE
HEFRRE I 1R , M1 R BARAT M S BRI S
OB RN AR AR ST EELHE

RS, SEATLEML, FRLEEEEA
W AR EAT MM B AR, i B PN IR I
a ARALRRZR D RIEEEZ W ERAR, 45
SH AR A 7 £ 0 A T (B v A, B SO, 2005) 6
e JLE T BB L NS W TE 1 A 4, BD
VNSRS S = B 5 8 1] R FAN U A
AR REESR] . TS M L2 B 2
R WA EE B (TRERE 55,2017) , X —
B, MR A S IR S E IR R B W L, B D4R
FRUGBSEAURL, R R B B B TE PRI
520 VEAR , F /D4 1 E A W S A T R Ak
RS TRER , NUOCTHEIT ARG R S5 65 B
BN Z A )E N (Caravita et al. ,2019) , 5%
JLEAR LG, 77 AR 7EE Pk 5w 5E 25 25 M fe 22 R 3
FIRE 8 M fEDVL ) A B HEAT 20T, At T30 BE A T Wi
M RBIPLEF AR T, R8T A R
WS E A W . B T BRI, AR R R
— 2 IR, AT BB S A RO V- R S i,
TFAL S HRVE T 8 (8 U3 17 18 A T (WL,
X5 ,2010) , EFFEY, L AVLEERE
i, H DS A BB EE 1E W AR B AR TR
ATIR, TS T ARG D A s T P i, o
B KL & e EL B B SE UE SR R B, XS A T I 7
BAEA BRI AR 5 REE B3 2 8 ## 1T
A HEE R BT, L7 1B S B 1 A% T
A (Wilks et al. ,2021) . Zhou % A (2023) th &3,
H5HEPEMBAM N, ZATLEEE R BIREEE
AETAELA AR BEAR . X SeubdfE 3k 25 30 F
TAMEAE AN LB R E R (FE A W] Refr e R’
ER

g5 b, T B A HLN XS ML AR A\ SRR P R
AN BRI TSR B H LR
BT A ik, AANIEPER S A VI L, R
TERFEBASEER, R ANE A T MAEE
FIWT R R R R R E R ILAh, 1R 58 BB TR i
RS 2 50 T A 7 18 75 TR 355 v i 1 D B (o
“OUACIRROE” ) (HAT R EIE B S H , TEEH
WrIF AR R T47 0 J25 T 19 R SRA v, 38 5 B A~ 14 %
R B AR PR, BRTE Y 24 3R -5 Th FIAS A ) L it
2 (Caviola et al. ,2021), & T 58 4 i Ho i L 18 £
FIWT B S R B SE 45 6 R T S SO T
BB B EMREDE A~ R 2 &, AT R RE A & 1
TRBAT BB, SREZE 22 H E E A
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2.1 #k

K G = Power 3. 1. 9.7 2GS AT300 BT E
(Faul et al. ,2007) , T HEZME T 2040, BE
BEEKT « NTET0.05, K1 -8 K
0.90, B EKF(f=0.25), RIFFTE, &
AMER A T 7 W ES O E N 37 A, BB AR
148 NS HRSEA IR IE 161 2, FHitk, R
PERT AR & R B B R 43 (BESR, 7R B
$,2021) RECT S lAF :, N KT B 3
Frgly U B 40 4 AT JLE (M =4.78,8D =
0.53,Range =4 ~6;26 Z B4 ; AT /NFiEE 42
2w JLEE (M =8.24,8D =0.43, Range =8 ~9;20
ZBHEAE) KPR 41 B FDE(M =15.61,
SD =0.59,Range =15 ~17;20 & B 4 ; i K1k
Bl38 Z AN (M =21.84,8D =2.50, Range = 18 ~
27;10 BB ) . BHEBIRE R S, Lk
A, AR ZMBFRE . X THarLE . #
B ILE AT RO, LR T T R B HE g m A
HIFIE R . AR JLE MRS LEHORE T 58
Sy, H A S RABOAE A RSB R B
SEHY
2.2 BRI

KA AERA FATPILE. SRILE. F D
FURA) x 40T E SHREA S A - APl
A =g AL A - HLEs AL PLE A - ) MPTR R IR
BRKBH. Hi, ME SEREE A e Heal N
R, R AU PO R R, WA R Y IR 32 ik
A A BB PR P .
2.3 HrRAA

SFRIHLE RS )L SR TE M TR 2
IR IEAT, i T X S . EERIT
YT, FIA S B 5 1 /5 = 10 gl A RSl T
55, FFdE bl 1 35 B ) B AR o SRR B . A
PRBEATE - AR SE B AL W FIAE 55 20K )5 , A R IR IE
AFs, LT ES, FIREFNEIHRIEFTE
ROLE S, LA R, N T EMm T RE™ A AR
BETRIESS, P LR AT S X ILE B RSN E
ER, LSRR — BB B Sl E 23l
XA BT E S E R P BE , RE S H 1A
HRZS . X TH D FM AR, L5058 o % 5
LT, BT LB TRBETFAER. T
EESRLR 1 SLI rh R AR B T R ARG P O S T

FE55 BRAR AN HERR 1 R) R, WIS e 1138 T W 194
1871, RO ZA BN BE SR G B .
2.4 FBREXEAHARLLTE
2.4.1 ERFHINE

SR PRI B = 3 R 5 i 0 0 S R
(Awad et al. ,2018;Zhou et al. ,2024) , ZIEREF
P TR =X 2 U B S PRI 5, i e 2 D o PRI 5
FERIF O PR AR . T8 2R S 55 B R iR
EAREE T ORBIE LA 1) REHE 3 & Fh
SCEE, A E R AR R R . RS
OUF , — R AR EATHE, AR 1E], ZERI IR HT
FAMET BN T —ERREXS R, o, wLh
THRER G R o1 J bl sh B 4, KRR H AR ok 4 45
XA, REIEPIFAT S 1. AT H0RE,
RS B ERT T AT, IERT T BB LAs A4 52.
THORZE, ME AR 7 10, 1A MIFT 7 173, AT
RINBHLAS AT . A3 (I 1 200 48 2K
FEMHMME(TIBRALERNAZN) . R
BORERE AT, 15K BT E R Mk,
T R MR A YRR 7 (I 1 ) M
RSO TH0” VR4 A 7 1l U iy i
&, NTHRBUERT B Ak, s SHREmAaa
HIREAT IR T 8 R E , BT BAEWI & Z A 1T
AU , ) A B 1 SRR S LA B 4%
IR S LA ATRRL T Ao S T BB 78 70 i 38
IR, B EE RS U R BRI AT A2,
IEFSEI T MG T o i gl e B R AT
e PR B A, 2 A0 IR) 0 4% WA O ) AR IR
TN A MGE BRA TR0 7 Hext L B 7 1) 88 («—/—) [ 2%
Bpar” o e s & 5 A ] AT IR 858 .

:
/%

1 BRI REE
% BT ABFSE (Zhou et al. ,2024) , IF X525 fu
32 M AT AFI AR S R R R R, X
SRS 4 FE AL (RREIILE 2) . F—FEL
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NHEE TR 1000 A28, 5 AR L o A
MREE B LA, 28 =018 S0 AR o A6
TPORE FPLAS A, 26 PO R D0 i D HLAs A
TIRRE ALK N T HEHITOR LB BRI, L5
VBT X ROE (M AR GRERAE (£
) LA R A 3 AR B EL B (1vS, 5v1) 6
T, FiEEaE 8 Mk, 23t 32 Mk,
SRR PP S8R B RN 3K 32 U ) S B R
AZEekEtbRNE . EXLRLETS, gilH =R
BEANEERSE R BE RS SR T T
), B [E2E A © B8 2 D A 3 SOk sk (i —
AR APRROE 2RO AME) o RIEPURAE A
AAF T O B DA £ SRR IRER LB AR T Y
RS SEL TR BB PR EA R T
M SRR LB ( Nijssen et al. ,2019) o FJm, #d
XA SRR 18 ER T IEMELT 7 RIS,
“17 (TEEfE LX) 2477 (TR f8 B 43 IE
B A0 0 Ul B D R — AT A AR B 18
IEB (RE4EAR 45,2019) o IERSCRIT AN TR
o HER BAE R IE AR PRI R, SR B0, 35
Wik 7" R EAURIEERE LR xR <27
BY RN, SUXIEM EE A HTE

“17 (EiBME E#BNHR)
“77 (FEIBME LN IER)
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T

2 EREMARESREE

3 &R
3.1 HAELRK

XA T2 SRR LB AT 4 (SEI 4 - FRTHA L
HOFRLE FAE A ) x4 GRS 380
HE: AN - AN BB -PLEALA - PLEE AL PLEEA
- N) B E R EE W E Dy 207 (iR it 4
RWED) . RE/R(LE 3)  FEHMR FRNA
BF[F(3,157) =0.84,p =0. 48,1712; =0.02], sk
EEWRBEHENERNM BE[F(3,471) =
771.21,p <0.001 ,7712; =0.83], HGLEER, FE
HHHRE A G AN - AR BITF] £ SGRE
BEEBTA - AN(t=4.09,Cohen’ s d =0.20) HL
s A - Plas A (1 =4.49,Cohen’ s d =0.27) FI A -
Hlas A (2 =32.02,Cohen’ s d =4.05) , A\ - HlLZEAN
RIZh A E R BI (M = 0. 14, SE =0. 02) BEAK
FAN - A(t=-28.82,Cohen’s d = -3.85) HL&s
AN -Hlgs A(t= -31.47,Cohen’ s d = —3.78) Fi#l,
A = No G AR E SHBCEH SR ER
MEBE[F(9,471) =17.52,p <0.001,1712,::0.25:|O
G RN, i E SHRE Ha LA -
Plas AR, 55 R 9 LE M b, 28 )L (1 =3. 90,
Cohen’ s d = 0.83) Al 1 T A 32 S e S 11 LU ) B 5
LR SRR ARG A - Dlas A, 53 ETH
JLEAL, FRIILE (1= -7.65,Cohen’ s d = -
1.94) . F P (t= —6.68,Cohen’ s d = —1.70) Fl
WA (t= -6.45,Cohen’ s d = —1.68) fif HThH| I
MHIRH LB AR . X A5 R, M LT 218 L
E . FPOEMBA , T JLEE IR A SLES
N o B o) Al e B R 32 SO

R EERFFHEAESRITER

B SFRIBLE il LE T A

M SD M SD M SD M SD
HH_UP 0.84 0.28 0.97 0.11 0.88 0.23 0.92 0.17
HR_UP 0.40 0.37 0.02 0.05 0.07 0.19 0.07 0.18
RH_UP 0.87 0.22 0.99 0.10 0.95 0.19 0.96 0.10
RR_UP 0.79 0.28 0.96 0.12 0.88 0.18 0.92 0.16
HH_MR 5.08 1.34 4.21 1.21 4.21 1.41 3.97 1.10
HR_MR 3.55 1.66 2.80 0.95 2.02 1.34 2.23 1.05
RH_MR 5.47 1.29 5.40 0.96 6.19 1.25 6.12 0.93
RR_MR 4.97 1.31 5.12 1.01 5.69 1.19 5.33 1.11

I CHH” = 4 Z g RoE 208 AR “HR” = kg AEMRE e A “RE” = BdkE gl ae AT geRs v A
25 “RR” = & FIBoRCE 3 0 PLAR A “UPT = TR SCRHE LB “ MR = JHAEIE# 4
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3.2 EIBEAMN

XPEEIER AT 4 (R AT LE 2
WILE FDE RN x4 (FiEE S UREAE:
A= A LEs A - Hlgs AL AN - Blgs AL Plds A -
N) WP E R E E W& 200 (Rt gE T4 R
WE ) . FERERE4) , FRAHN TR 5E
[F(3,157) =2.69,p =0.048 7% =0.05], 5248
JLEAALL, AT LE DA IR 3= SO RAEEE |
BIFERG(t =2.58,Cohen’ s d =0.32) , fifkE 54
REHE W TERN BE[F(3,471) =227.51,p <
0.001 77 =0.50]. F/5 HARET, HLEA - A4
WIEEEMME D E R TGS A - Plas A (1 =7.02,
Cohen’s d =0.43) N\ - A(t=14.36,Cohen’ s d =
1. 18) FI A - HLEs A (1 =18.64 ,Cohen’ s d =2.60) ,
IR A SRBE A G EMN BEF
(9,471) =8.53,p <0.001,'r]§ =0.14], HFL®
BR, YR SHREEAE WA - AR, 5B A
H, RTHA JLE (1 =3. 86, Cohen’ s d =0. 92) AT
) F SGRIRTETERE IR 2 SRR A
EHAN -Vles ANBT, 5F /DA (1 =5.41, Cohen’ s d
=1.27)Y R A (t =4.56, Cohen’ s d =1.09) }H L,
AT LE AN IO A = SR SRE B F IR, X
TEAHULEN S, EHSEE SHEHG A -
PR A B A ED DA 3= SCHR SR IR IE PR A 4 B AR T
AN - A(t=-5.06,Cohen’s d = -1.26) ,HLag A\ -
AN(t= -5.66,Cohen’s d = —1.58) ,Hlas N\ — P28
A(t=—-4.48,Cohen’ s d = = 1. 17) ;X T2 )LE
MaE,EMHE SHBEHAEGAVEAN - AN =
6.12,Cohen’ s d =0.98) FIHLAE A - PLEs A (£ =

4.79,Cohen’ s d =0.75) i ff H Th A1) 32 R 3K W) B
BEMERERTA-AA-ABERFTA -
A (t =4.81,Cohen’ s d =1.17) ; 3P FH /D EW
SEMHEESHERELAGANEZAN - A =
10.07,Cohen’ s d =1.63) Fitlgs A - Hlas A (¢t =
7.73,Cohen’ s d =1.22) BH i B Th A 3= X e3R8
EEREREESTA-AA-ABEGTA -
AN (t=7.35,Cohen’s d=1.81), ST RAME,
TEAIREE 50RO & hPLas A - A (1 =10.52,
Cohen’s d =1.77) Fiflgs A\ — Hlgs A (£ =6.85, Co-
hen’s d = 1. 13) Moy it D] 3 SCHR SR ) T8 75 10 7 1
BERTA-AA-ABERFTA-IBAG=
5.61,Cohen’s d=1.44) , XSLLER L] M T2
W ILE FEMBA =T LE BB T 0
PR LR RHLAS ATEE TS FE ERRY
4 iFig

LR I W B B, RE IR T R
JUE AR LE K DEMRAEANEERE T W
EEAWR AR RRESR ., TR, &ERHN
BB m i) TR AR T IEALER AL IR
XA EEEEE O IER . ST, RV LE R
“ NZEOLSE” R T HAB SR 4
4.1 AHLE 1 B 3 T 848 1) 6 4 5

BHIRETHEBFYREEAEE T MEEAN
PUBETEREE T B T, 25 R R HANTEANLE
TR RS54 PR RO 2 0 T TR, ORI
XASTEE TR 5N R A, X 5 1% G0 i 8 18 A W i
FRERM—F X7 PV LA BT R o
B 55, AR AR ZPINBEE SGE WA, BIA [ 4L
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PLBA-AK PLEBA-HLEEA

wRESREEAS

B4 BEEHENZRES

TS E W B A A TE S P 2 7 (Caviola et al. ,
2021 ;Kahane & Caviola,2023), #HEb A2, HlEs A
PO BB AR B AR AL, PR A A 0 o o 1
B SGEAREE (Zhou et al. ,2023) , ZHFFTHYSE
BES5 E— DI T 3 — WA, BV AE ML A8 A B R
T B IEREET , AR BR AL
SHEME AW, HIK, AL A E AR
TASTT BN T 31X — AW 1R 45 b, Dlas At
oA A i T B, A B 458 18 #b v ( Coeckelbergh,
2010) . #RTM, BEE AN T8 At S PLE8 AR ARK
PP W8 N BT (BRI PSHEESUr N F 25
JZ, AT AL 2 A 6 B0 IA R 7 52 24k (Ni-
jssen et al. ,2019) , DML R, LMl AR
R RLEE B FE R AR S I, NS 78 5 X H ™
A TE1E 5 F ( Sharkey & Sharkey,2012) , R& izt
SRS NS B FEHI T, (HX — B
BRHEE AR KR —L B, G #H— ST,
AN, BRATHBI R G R 5] & T X s 302 = 1 8
#. AR, MEARBEEA W 228 s
SRR , AN TE AR A 3 SOk AT ]
THSRFRABE ISR, ATk,
TR SRIF A AUF] (Henrich et al. ,2010) , KRR
W] DL — 2B R, AR U6 5T AT LA
NIEFEHAL FPA RS B TR 2, DL M S
W) G 8 3 AT TR 1 R 35 B R SR )
4.2 AMEZBRTEEA MG LREF
BRI — 2B RO T AHLIE R W 1 & R 2=
5, FEARIAETF = SCHe SR 1) 18 7] i 1E A
MR, SRRY, S S SHRREHE N
A - BLas AR, 22 FT LR 592 F) 32 SO 30 ) 2

R T HARES R, T 42 0 A ) 58 5 ] T
ey AL, X -BHESUEHTRER -
(Zhou et al. ,2023) , FEIEAEAI W IE#HETT I, BEA
R, MR L AS A F B 7 IE 2 MR\ Al BE
B . X—RREX XA &
23 VLR R BRE R f At Rl

TEDH| £ PSR 7 T, 2 Hi ) LB 7R T X 2 1
PN LAS AT, A G T 1 73, T
i LE F DS A DA 3 PSR o] W
FEfR. X—IR A RE S ATHLE Rz R A
K, ARG S LE AL R T Hlas A ar@ ik, B
Xof L 77 A B R 1 B 2 58 44 ( Okanda et al. ,2021),
Di Dio 55 A (2020) B)BF5E 2 B, S i W LB &5
TR 55 P X A FORL AR AR AR A 221
PEFI W, FREA AT T7E R 0 R B B X pL e AR
HERAMB EGE . R, BEE ARG KRR,
ILEBEHARBI LA NS5 A BA R, T ik
PAE AL 23 0 AT 18 S I (Saylor et al. ,2010)
AN, JLE IE TR 2 17 A b B T TR B 1) B AR
TEFEG B RS (8, 5K 75 ,2016) , X — S AR g
AT XHE AR ST, B e T8 L 2, Tk
WO Lo R B DA 3 SR . TETE PR R M
a3 b R R, AVLEEHAIWT B KRR A L
HYr BT IR BB, TR R E PR 5 218 L
B, AL I E A Wik — 20 b i
BT R G BEA £ SR, (H7E B2 IE
AN b AT IOA R AR RN 8 AAETEE |
BORIEM . FRLEMT DEMNE RERER A
ROUSE EEW, A HHE N 14T I A ALAEFT 3
LA TR TR P Lt DA 2 . B IE TS
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FIWTEE A, A TA L 2R AR R B AETE
& F RN IEFIIESE ., X —FRSF T 28 M
T8 i ( Caviola et al. ,2021) , RpAMATE B S g o
SRIEA LT 30 F BEE M AT A . BT
PLas A A BAR A T8 fl kb A7, B A0 25
Viki 3 &L LR INDEL S PN

G54 Wilks %A (2021) X JLEM A KBS,
PLK Zhou % A (2023 ) X5 i JLZ . 75 2 47 R B
ABIESE, AT DATREI L ZE o 30 ] BB 2 A DLIE 8]
RIRIRBEYT mo MAh, X R BB R
BT SR SR E S . FRIL R B 3
BB E R IE RSN, A] R HLAs ASP I ERZE A
10975 A= B S ( Danovitch & Keil ,2007) , T
I U IR PR SR U B S0 AR B e 4 T A1)
AR HL T AL S HVE E S AT £ UM k1T
AT (Zhou et al. ,2023) . X Fh P15 BRIK 50 2 2 1
P BRI EEA W R R R .

R ARG R T X &3 E R BB
EARPRRI], UL 5 AT GBS A X AL A A
BN B0, AR oL gE SR AL 3]
FE, A A 32 SO B 26 1 A R AR (Henrich et
al. ,2010) o ARWFF ] LA — 2B 3R A [6] SO 35
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Abstract . With the rapid advancement of technology ,robots are becoming increasingly integrated into human society,leading to complex
ethical and moral challenges. Although robots are not living beings , people still tend to express moral concern toward them,which raises
the possibility of facing new moral dilemmas—specifically ,human — robot moral dilemmas. This study aimed to explore the characteris-
tics of moral judgments made in these dilemmas and investigate how these judgments differ across various stages of development. To ex-
amine these questions,a road accident dilemma paradigm was utilized,, wherein participants were asked to make life — or — death deci-
sions involving either the saving of a human or a robot. The study included a wide range of participants, including preschool children,
school — age children, adolescents, and adults, allowing for a comprehensive comparison across different developmental stages. The re-
sults revealed that,across all age groups, participants consistently favored saving humans over robots, deeming the choice to save humans
as more morally correct. However,the degree to which individuals prioritized human life varied by age group. Preschool children, for in-
stance ,demonstrated a lower tendency to prioritize humans over robots compared to school — age children, adolescents, and adults. This
suggests that moral reasoning in the context of human — robot interactions undergoes significant developmental changes, with older par-
ticipants showing a stronger moral preference for humans than younger ones. These findings contribute to the understanding of how moral
judgments evolve in relation to technology and its increasing presence in daily life. Furthermore , they highlight the importance of devel-
opmental factors in shaping moral decision — making processes when individuals are faced with dilemmas involving robots. This study
underscores the need for continued research into the psychological , social ,and cognitive factors that influence moral judgments in human
—robot dilemmas,as well as the underlying mechanisms driving these developmental differences. Such research is crucial as society
continues to integrate advanced robotic technologies into more aspects of human life , posing potential moral and ethical questions for fu-
ture generations.

Key words ; robot ; moral judgment ;road accident dilemma;development



