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AR AT SR R ARL - 2P e, A T AR 237 SO0 = AR

A, X — GBI A R RL o AIFFE 2% F B AN ] i 52 3] R 5 — R A 27 e T L P ) R S LA
LA BERIH AP 118 %4 4~6 2 JLERBENL > BISCH 20 F O IR AR b o SER 251 T il S 1 44 R 1
EAESE AR BRI AR 1A (AR 3 AN(AF)ES AR ML 6 1Y), 25 #AE R BLE 57—
B A4 2 A SE IR RE B R TN B A AE R Bl R IO S8 D R R M o 2R A, AP ARE T A
BE FL Bl X B AR Z IBANAFAE 25 2257, T A FAASPE T F AAZ BOA 2 LU AT A% 1 DAt o B e 49 20531 v
TXRAAF T HARL L, FEMRMEAR T T 218 AR B 5 P04 B3R A — 200 Be 5 GARDIERE RE ) o X PRt
BT LZE 215 A R FIBRAE 0 PO, o B R 15 B 50t 9~ % i L 2 S A T RE AL B M 0 O

XA
2HES B4

315

PR AR (AN4% 57 40 IE . 3 A TELE At 2
et fE o EE, AN, AR HT L E RS i
17 H 3% H #(direct reciprocity). N, H X% %
i 5 3 % LE# AT 0 = & D Re s e A T =2 J5 Xt
ZE BN G AT R, BRA TR AT, AL X AR
¥ (Warneken & Tomasello, 2013), {H /2, 4/MA%
AL 5 Z 00 B3 #E AT B A, I
N, AR 2 Z T B R A C R
3 T e 7 AE BEUR 43 T A AE — B A% 338 R
(paying-it-forward), ‘& %8 B2 MATE I BN A X
B A7 IR it 5 5 AR [R) 5 =R R 5 = A4 TJE Gt
NHEL S (Gray, Ward, & Norton, 2014; Leimgruber
etal., 2014), BAKRICNAME A E R 3T EH 54K
B AT IR BN 21, BERS AR B R R R R G
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MR A GRS E, B E) AL 5K
C AT IR AT IE, MBAMA B 20K MK A X R H O
AR A UL 5 A C, U RIS A Y
H A 43 Bt (Gray et al., 2014),

33X T % R 53 LA X A A% Jek 280 s e Y e — o
] L H 2 (generalized reciprocity) (Gray et al., 2014),
EXTRAEEANBHGIERAEZEZE Y
(Hamilton & Taborsky, 2005). 1% iR N HE 7 7F PP
MAZ BRI AZ . 1, H1 35 PRl i 9 9 52 A Fir A
[] o PRI A VP PP 5 B T 22 Ml X pe) A 5 L8l niA%
128 2050 7 ) B A5 B ) i SN o LA BT AT
N 25 35 °F (Stanca, 2009) . 7L 2 ¥ B8 (Rutte &
Taborsky, 2007). fHZ:HLifil(Watanabe et al., 2014)
S5 AR BEXT AT T IRTE, ACHIE S i A A K A
AR X —BLG, XA B T it — 20 B X
H KRR
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DA G T 22 W8 iy L 28 % IR 40 FC AT o B I 9
W 3~4 ZRYJLEMERS =I5, GRS AR
AR B A T5] BT iR 25 1 28 SF 14 43 Tid 77 8 (Baumard,
Mascaro, & Chevallier, 2012); 7& H FH 35 E A0
O, 5 % 0YJLE R IEZFET A TAHE SRR L
1443 il /7 %2 (Grocke, Rossano, & Tomasello, 2015);
6 % 1YL EEH B RS AHE B B A £ R AT AP AT
A (McAuliffe, Jordan, & Warneken, 2015), iXZeHH,
JUEE B 2P AR 2 e i i S bRk & g, 31 6 2 A
AR A 4, 2422 AT L HAZ 55 53 TE (equity)
(- AR S A 1 4 B R AR vh 2 i, g4
MR A A FETEr A TR LB, TEMRR 4 %)
A A A Z W N, 4 %)L EME R K
(capuchin monkeys)3] 2 ¥t N 1A 24753 Be 4% i
T2, ARZAEX A SIS BT A AL
inequity) & & AN Fl AN A F
(disadvantageous inequity) (Leimgruber et al., 2014),
H2, FEIXFhIRFTF AT B B 4 0 F) 45 A 1 5,
AU L B AL B A N B BE R BCAR A T RE S T
A AT R, BARE as, RLE AR
(Leimgruber et al., 2014) . U153 Bl 5 GRS 52 1 L
HH SRR 55, B AT RE A TR S AL
Z: 5 BARR PR Y, i HAEX — Rl g s
W RN Z2 R R, R EA i — 25
HTABRIN T B e p At 23 e, 1k 4~9 % JL#AE
N BLE S 5 ME A A% (Dictator Game, DG), fili
MFFZEIERE T HOKN 10 DR 45 AL
A ARBERMT, FRERILECRZEA 2
M ECURBLZ T S I 2 A7 AR
T, FRETRILEORZBANL 8 DN
BCRBLZ T G 8 A0 AR R, 1R ARKLIE
TILE T T AR, PRI L
o] FHRHE TG, 10 H. 4~5 % (L L 8~9 & JLE I
0 1) T3Sy F FARLYE, T AR A AL JE (McAuliffe,
Raihani, & Dunham, 2017), [Af}, SREEEM AR
FAT AT REAEHE 3~8 % LMY FAT R (Salali,
Juda, & Henrich, 2015); {HEF| 9%, JLH L HMEM
HP R RS HE DU ) A T R (M Auliffe et al., 2017),
P AT, 7P A s s BAE B, AT
IUE B iz, RGN, iRA
AT RERS H— 7 L 1Y BE PR BB 3 R 25, i L
SR T JL B AL 1 B AL BEAR Y i ) AT RE
e AL B AR 23 PO i ]

M2, TEX it b, ASRA TR EE ) {2

(advantageous

T X AT AR ? Hi AKX S B R AT
BB, DA AR FE 2SI HIRE ) A] e £ 78 B2 IR 4 i
B LT M A I EI R RS, &k, 2015),
AR 43 BEAT A 0T BE 32 20 A HUR 25 9 Fhom T
R [EVE I (Beugré, 2009; FHr, JREHE, 2013).
fhn, PR AR (S & (false belief) A 24 WS i L3 £
O AT PR A R AR S I 2 AT L3 4y 4 A N
Z B M (Takagishi, Kameshima, Schug, Koizumi,
& Yamagishi, 2010; Wu & Su, 2014), i H., T
AN 5T L Ty 28 B 1A% 25 VK 55 (Paulus & Moore,
2015)fe 1F [n] F0I0 2% 8% 1iF L ZE 19 73 5247 R o X SRR
PAEIR, TEGTIRA AL L R rh, O PR A A
155 31X A B A 1 AL 2 N RE 1 AR 1T BEE IR AT
JUEEAL 8 At N FGER S PR = A5 o

L>BEHEE (theory of mind, ToM)J2+8 A HEN
b RO BRRZS I LTI At A4 7R B BE T (Premack
& Woodruff, 1978), 7E 2% I By B & &
(Wellman, Cross, & Watson, 2001), “# &1 JL #1943
AT R 50 BN A7 1E A OC 56 7R (Takagishi et al.,
2010; Wu & Su, 2014), Yu, Zhu Fil Leslie (2016)t. %
W, 3~9 ZILESMHEAREZ BN SET R SH T
U IS Z B AR IEAH O . IR LE — g R Bl
fif e ) R A, TS S i A A N B £ BE S & )
5 (Goldman, 1989; Yu et al., 2016), 1 4n<f (=% i)
AlRE A EIR 2 0 g A (i) LS, FRIX AR i
2 A (E )R ETF O AR R, OB
FS T DU SR A L3 B B AT . Bk
Uk, I A TR AE AT 5 B2 T L, 7E I e 3 R
W (Ultimatum Game) WAV b 35232 5 532 3143
B Je, A ) T 7 B %) 2 R 2 Wi AR HR 4 Z R
Pt % 43 e B 2 1) WS R (Schug, Takagishi, Benech, &
Okada, 2016), 4.0 HHERE L FE 24 R A L #E
At 388 A N BT R A BB 2k — ) SCE BT e 7 SR
TLA e, FRATHEM, 7 5EIR 3 B = 0y % s ik
FErh, SRS HTLE S M2 E 2 AR AR5
BeT R, ZIEERAEHE S A B —& 5% Bt
%5 o ANSRAAT A R B O FRERIS RE T, R AT BE
26 HOXAME B I BLUUR 5 Z MR A XFA
CL A4 BB S AT He A, A A O A JE Bl A ok
HAME B B E &, SEWREE AT A A (i R
AR TR BRI CA% 3 N 2o (H2, ARk
BTN RK—E0 45 8l an, £ Cowell, Samek, List
F1 Decety (2015)B9MF5E Y, 2A#8 R JL 2 7E 40 8k & Ui
P AT O 5O BB 2 R AE O G R o
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PR BCAT AR RIE

17 (empathy) i 1 /2 1> 14 BE % 4 45 1 B fift A
NI AZ 5 25 RS SORHE A 3R 5 4 TR VE 1) fig
J1(Decety & Lamm, 2006). X F{HE S 7EAR 5 i A
HAt 232 B 2] 4 2 A0 /R H (Davis, 2006).
HIAN KB, 4552 BIMERE 53 BC 194 25 7 A R A5 AR
W 1 26, X B 1% 25 RE 98 1 A 1K 1% 328 R A 40 i
(DeSteno, Bartlett, Baumann, Williams, & Dickens,
2010), A2 FAFIRA T GEfL A AL 3B B A 73 T
M H., Watanabe 5% A (2014)ifisC % B, SR %
YRI5 (anterior insula, AT)AYTS A2 B A1 E5 Bh 47
N B ] Z (B A AE EAROG . eAh, M N 5K
FI B B0 R B0 1 B % 4 i S A0 A A B9 1 (Lamm,
Meltzoff, & Decety, 2010). HiubH#EM, FHLIEHE J14%
U B9 A AR Sy 23 B 5 I S AT T RE DR Sy R 2 1 B
R AR IR A T T 2 Sl A O
Z A2 AR (ED, BRAVE sz, dEmifgid
NS S IEY: 3 1753 T N 5 T

L5 ERTIR, S T HEBRAMA TN R Ok B E A Y
W (Fehr & Fischbacher, 2003), A5 E T E
ZAEEE . % I8 RN AT LB AT IR LG BRI Y
KB, MR BERE 4~6 & L3, AN IIEEW
3 2 19 P 44 T B2 & A5 A TE B R TR Y
iU, LA RO B A S AR R AR T . BF
G 4~6 2 JLE LRI 3) 3 AR A S8 S5 b
HAAGRA N LR B E B4 Be 7 2828 5 2 1(AD
SrEeE R s UM, JLEAR 1AM, A%
PRI R R 313, WA T I E N 1155
25, JLEME NI 5 5 — B4 452 34 5 A )
Y BENR A3 BCAT 55 o 1 B A0 RE SR 02 L2 A o3
BeE, SREAEZEEWITIALS . BT LR
g%, AT, W L B RE A5 Xt 1 B8 543 T
B AT L8 (H)); AR TR 2 e, i L&
A BE SR ] T A% 38 H AR P23 BL(Hy); O BB IS
AR LR FIREHE 73 TE ) 4% 328 rh 2 204 HT (H3)
2 Jrik
21 #ik

st —Fr 4 LB T 118 44 JLEE (20 61 445 Myge =
64.25 H,SD =6.76, HIRERHIN 55~78)Z L5,
JLEBBENL 2 AR . A PSR WA

X RS rp Ho, HARLASRA 28 N (& 13 N Myge =
64.96 H, SD =17.88, HIRILEIN 55~77), N F-44F

30 N(&H 17 A5 Mg = 63.30 A, SD = 6.30, A il
HEFEH 55~76), WA 30 AN(L 4 15 A5 Myge =
65.63 J, SD = 6.53, H iGN 56~78), Xf A1+
30 N(&eH 15 A5 Mg = 63.17 A, SD = 6.29, A il
T 55~76) FESC 50T o L WS4 N B 20 F 4 5
THIERIE .
22 XLWIERF

SIS TE L ILIE ) — A2 58 D ] N 58 . B
SeTE I — LU BB AT 55 (3 431 g0 BRELS
554 5381, ZJ5 58 IR AT 55 (6 4r%8h). L
T AE BE 900 BE AT o8 B RS B 9E T S 1
(Griffith Empathy Measure, GEM) (B4, 75 24,
2018)feflif it HALAE BB 7 -
221 —ZBEIRES

K B G i A M ST 55 (i, O3 E
2013), FIXAPOL AR H AN/
gl A O 3K T —opE: B 7 8 AR T 5. 4R
Ja/NEE i R BUT o XM Ik 25 B, A #)
P A — OB . G900 5645 A5 R ORI T, B e AR
T H b, g A 7 BL & R R T K AE
B, INHIESNEICR T, ORIz, >

S 32 3 ] i 2 A4l IR RERN 2 ST
AL A ) ] R T R R A B AR, AN T4
M A AR X 1 B6E 1 4), 195 E RN 0~2 43
P AL Ry (1) —FFIR/INB AR L ? (2))5 K
by f B k0 TR B DU R A R (1) IR ),
e S HEAETR L2 )/ MRS, M dess LR
Fewko
222 ZHDIBERES
& % Sullivan, Zaitchik £ Tager-Flusberg (1994)
W AT S5, FIRGPARYBR M /N4 K2
A H b B G STl R R BRAE AR H AL
Yo BT H/NH—AEE, SRR T T
B, MRS RS /NH, v, HR I /N
DLEN S SR R b i hgid, A RRRAAEH, KA
A RBRAE A HALY . IS i XA, ik
AHWREEER, HARET A4, it 3230
551 IR A o /NI o A 1 FLIE ) A H AL
YRA 42 EgaR S ER G, EikgkeihE: < F
PN RUNA AT KB, fhAfe 21 B2 b F Al
MM, SRR T IS i A AR B AR R EK . (H
S LA A B W, RN 2 A )
NBHERAE RIS HE 00 45 F C3K T 2 BR? EgOR
MU ERE, Falil: % B/ NREERE T, &
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I /N TE R 25 Ath A 55 19 A H ALY R R
BRAG? g g aEE 1 NI AR
2P EaE iy ZE EREED: a8 XH
Gl < /NBH G B AR UK 25 i E 25 B 2 H AL 2 AT
2We? B RS 2 AN R A a2 T
2B E SRR WA, 6RO TSy,
R X 1EE 1 0, #ERh 0~2 73
223 HTROWES

IR AT 552 % B A WF5E(Gray et al., 2014;
Leimgruber et al., 2014) 17431, L5054 T 9k
B E N EZE R ME 2 S A LT R, 25
YER I 5 05— B A2 # 2 BT  BeAE 55 .
B\, FilE PRI SR il, ZairA A/
A (T2 38 5 B 5 1 ) P ) () 8 1 L2 R )it o
o 7 —Pr R, () B 294 1T —2F, #T
(1) B8 25 1Ok D O 400 B 44 40 I 5 w7 F 1 i
e B TR AR 4 ), PRAF 2 e AT, AT DU R 4
B Z%, 1A TR AT DA 148, 528 mlkZ,
fe g Y G 2%t 1 22 (1] B 32 3K 22 A T G AR
LSRR 2 5 2408), BT AP LM 4~5 %
JLE 4 RE % PE A% £% 1Y ) BE (McCrink, Bloom, &
Santos, 2010). Hf AR PR 7 XL A0 J5 Bk B AT
5E W PF IR - 2 5 FilE i — M E ISR,
P 44 4 L S R e 6 AN T (P [ Ui 3K 1 2 ),
FE NS EE AP T (AR . A5
PR A5 1 T s AR T B = s o 1AL 34
A5 AN, ElEw K A CEHENRAm Lk
B— T T3 5 9l el o BB A BN 42

Fe 35 B Y D LI X8 I 381 R o — A
IR (F R E S B E HE 8  — ik JLE R A
Kl FIRGI RO PR TR, K5
BB IH R, AU — D A B
LA R R, Frageilsekax 6 MU, E
IRE S B ORR (5 B, IF45 UReialaT LA
T A () B & AR HEAT A0 T, 7R B 32K
St B A, Db 320 Y B I AN 23 0 38 I Y T
(Blake & Rand, 2010)., SEEZ5 45, wil R Mk
O, TR, A TN E ARSI T R
AR RN AT A 5.0, AT 7E 5250 245 55 4 B
Uty ey, 2B S e A A ) 2 T IR TR
B, X Z TN A B — 5 B UR A3 BCAT: 55 rh Y
STECEDER Y, HORICUE RS B T fEX R4
P, Bl 5 S S5 S AN ER LE SRS
PRETIERR, 3 o e o0 BRI R SR A BT 55 -

224 PUIRIEEIFEHHIFER

B H L K T D AE A S JEL R S 1 4R A
(Bryant’s Index of Empathy for Children and Adolescents)
(Dadds et al., 2008; Zhang et al., 2014; i, 7=
$E,2018), MBI TERER M PE RS , Rt
5 17 5 H, HE RIS (affective empathy)
842 H, INHIFLNS (cognitive empathy) 5 5755 H,
17 M1 (behavioral empathy)f 4 N5 H ., 5 Rk
FNE/ BN AR BN —R B, XA T
SRR mFR A 9 s (-4 FoRAER
AFFE, +4 FoRARE T E) o AT RN AR —
HMRE o 0.89, HAFEILNE | INENILE FTT
R LA A JEE B — EE R B 0.89 077, 066

3 4%

T, BAMER AA R FIRAE AR R
797 22500, IRk AR S5 4 22 0] B 3 4 0 A7
TERE 2SR, p=0.406, [FIFER), R &IAF S
Z 1) 4k A O B B S A A7 TR B 25 R (ps >
0.050), &AM 1L FEHL S B 2025 55
31 H‘ESEEXFEBEIN

DL A 2 50 B I 0 B AT 55 v 0 i 45 A
AR T B R AR i, 64T 45k AFL . AF-.
PREME . X HR) < 2(MEBN) PR R 7 22 0 i R PG T HE
DR 1), S50 A, M0 800 83, F3, 110) =
9.19, p < 0.001, na = 0.20; i P4 51 A4 32 850 A k3,
F(1, 110) = 2.74, p = 0.101; & HEAEFHHBA B3,
F(3, 110) = 0.82, p = 0.485. % X} & {F 17
Bonferroni /5t 56, KB E KL F o0 Bl 4h
A FH RS, B0 T XA
4 (p = 0.035) R 25 F(p < 0.001), SAFEKMFZ
) 25 SR B 2 i 3 (p = 0.085); XF BRAF A
AT RO g R R, A R Z RS
AR 225 (p = 1.000); BRIEACEF #GA0 Fom)
HeEkz, BEZTARKEMATEAME@P =
0.037), SXFHFEMZ MM 2ZESBEN%GEEp =
0.091),

R1 FTREFHTHRAILESEAEANKTHE

[M (SD)]

ELS B I Bt
X} HE 2 A 2.87 (0.52) 2.87 (0.35) 2.87 (0.43)
EES Y48 2.00 (0.78) 2.57 (0.65) 2.29 (0.76)
A s 2.77 (0.60) 2.82 (0.64) 2.80 (0.61)
PS5 1 3.20 (0.78) 3.53 (1.46) 3.37 (1.16)
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TEARMIET, 17.86% (5/28)f#ki4h Hi ik 4y
fidh 51, BiSAT— AR E e &—FE; 35.71%
(10/28) B IR 25 H 43 B M 4 2 2, FESr R Bt
EE e —, B AR 46.43%
(13282 I Bl 3 0 3, BURAG AT — 2
BLH I AR L. TEATFARMET, 6.67% (2/30) 18k
WG R 5 21, B A AAVATEL; 10.00% (3/30)
BB LA AT 42 2, Wl AFLASTEL; 80.00%
(4/30)IBRLA AT 3 1 3, RIS RT—2 41
B & 584 —FE; 3.33% (1/30) AR 28 i 0 e Ky
24, ARG TEMERESRAE T, 6.67% (2/30)
R 2 AR 501, B AR BL: 6.67%
B30 BIR G T BLh 402, W H RS
53.33% (16/30)A B4 A Bd A 303, BlARfE
3 HI— 43 BC A B9 IRAE 43 BT 13.33%(4/30) I ik 45
WS ELH 2 0 4, FESYELECE: IR S T — Bl
SEA—FE, (HAEEEA S B 16.67% (5/30)
BIBAR LA AN 10 5, BV R — e o0 e o8
1 3.33%(1/30) PR s 06, R
Fb I — AR 0 Lo R . Ol T — BRI R Ay
BOBE A AL s, FRATTHS =520 254 T ARk o
SR 5 BT 5 A o0 ) S 6 BR AR R A T H A o X
T H RS AR B A A, gk F B /N T 3,
W A FA RO, A Be AR K T a5 T 3,
W aE B AR . R J7 K %6 (Chi-square test)
MZE R R, FRASE TR0l A FA S BoRE U BT 5
EL A1 (53.57%) . 3 i T X R A& 1E(16.67%), *(1) =

a W R 4k B RAMEE
A RS 46.43%
hof B & 83.33%

0% 20%  40%  60%  80% 100%

8.73, p=10.003, ¢ = 0.39 (4Nl 1.a Fi/R). X FIHAE
ZRAF RN RS, B e r s KT 3, WESh
PRI B SRR /N TE ST 3, Wil
AN S BB MRS F T Bk A e o oA =X
i HO I (33.33%) f8 3 8 X AR 4R 1 (3.33%), 2(1) =
9.02, p=0.003, ¢ = 0.39 (U 1.b FrR). X F2AF
ZRAFRIRT BRSSO e ry g S 3, Wil
P, A ECRECE NG T 3, WHE A AEA -
IS5 A3 e L1 (80.00%) 5 4 FR Z& 7 24
- 43 Tt HE A1) (80.00%) Z 18] 8 A5 i 3 24 5%, (1) =
0.00, p = 1.000, ¢ = 0.00(4N&l 1.c Ir/R). HE— 1k
B FA SR T A 33 3 R AR AL 33 2 B o LA A R
PR Z AR . RN ER, A
R BC A% 356 LA (53.57%) 5 IEAE 9 B 1149 4% 356 LG 151)
(33.33%)Z A4 25, (1) = 2.42, p= 0.120,
¢ =0.20,
32 LEEPAMEFENER

S | IG5 5 5 AR S E SR
TR BCAT S R 4 ) — T A4 B 2 Ay L R B
AT B2 IR b (Pearson) AH G/ M, A5R Nk 2 oy
TN o i, — 20 BB 15955 1) M JE (skewness ) FillE
JE (kurtosis) /91 h—1.85 . 1.78; 4.0 B PSSy
) g JEE TS 85 40 331 S —0.30 . —1.23; Lo PB4 3 4%
149 O 2 TG B2 43031 S —0.91 . 0.21,

AP B 45 AR, 00 FEEE A GA )
L AT B 5 IR OB AL B T A O, AR
O IRIRE . A S AL RN Z R R, XA

b. RIS JeAR A A

E s 66.67%

TR B.33% 96.67%

0% 20% 40% 60% 80% 100%

=] Bl
.. [ A B[S L

BFF&AE 20.00%

Xf B 20.00%

0% 20%

60%  80%  100%
LAl

Bl 2% 5280 20 19 08 B 2 AR ] 0 BO AR S A B o L]
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Fz2 LEER. HESHEBENR RBEXRELY
IS ELISoN IfE
LA R * : LR—
—% % ey e N 1T H 2455
X B4 0.13 0.12 0.17 -0.03 0.26 0.19 0.14
SRS 3GE 0.08 0.24 0.24 0.09 -0.24 -0.07 -0.06
WA —0.04 -0.01 -0.03 -0.23 -0.10 -0.11 -0.18
TR 451 -0.06 0.31" 0.18 0.27 0.32" 0.29 0.41"
JIr A B3l -0.02 0.18" 0.11 0.03 -0.05 0.05 0.00
. 'p=<0.10,"p<0.05
#3 ATRZHETEHRAIILENOEELSHIERBS[M (SD)]
MRS kL e
S 5 b S _ : \ -
—% "/ B 1% 2% N 1THh T4y
R P = 28) 1.75 1.18 2.93 0.64 1.59 1.80 1.20
2N n=
(0.65) 0.72) (0.94) (1.32) (1.38) (1.14) (1.13)
1.77 1.38 3.15 0.65 1.37 1.77 1.13
EfLEEH (n=13)
(0.60) (0.65) (0.80) (1.15) (1.53) (1.24) (1.16)
1.73 1.00 2.73 0.63 1.77 1.83 1.27
f&i# 35 (n = 15)
(0.70) (0.76) (1.03) (1.49) (1.26) (1.08) (1.15)
1.57 0.97 2.53 1.05 1.45 2.11 1.42
IEAE(n = 30)
(0.77) (0.85) (1.48) (1.47) (1.42) (1.17) (1.24)
1.33 0.67 2.00 1.17 1.53 2.21 1.52
efLid 3 (n = 6)
(0.82) (1.03) (1.67) (1.75) (1.61) (1.45) (1.56)
1.63 1.04 2.67 1.02 1.43 2.08 1.39
&35 (n = 24)
0.77) (0.81) (1.44) (1.43) (1.41) (1.13) (1.19)
) 1.67 1.27 2.93 0.49 0.70 1.78 0.85
PR 551 (n = 30)
0.71) (0.79) (1.11) (1.08) (1.10) 0.73) 0.71)
1.70 1.05 2.75 0.24 0.39 1.67 0.62
JE1L3EH (n = 20)
(0.66) (0.83) (1.21) (1.15) (0.89) (0.80) (0.61)
1.60 1.70 3.30 0.99 1.32 2.00 1.32
&35 (n = 10)
(0.84) (0.48) (0.82) 0.72) (1.26) (0.53) (0.69)
1.73 1.27 3.00 0.88 1.25 2.21 1.30
X BE &5 (n = 30)
(0.58) (0.69) (0.95) (1.29) (1.44) (1.10) (1.01)
o 1.68 1.17 2.85 0.77 1.24 1.98 1.19
A BN =118)
(0.68) 0.77) (1.14) (1.30) (1.37) (1.05) (1.05)

S SR B A SR T S . Hoh, A
BT, AicEE/NT 3, Whd ks &, /i
B KT T 3, Whd hdefGib s . A& T,
SrECEGE 3, WC G, HRBEAET 3,
e R AL 3 AR, Al KT 3, W
W, lEcE/N T ST 3, il hIEfLE
H o F AN O BHNE 5 HE S R R G
fHANFE 3 s, MRS PImEE R, DURA1LE
HAR R, LIS AR R, XIS
MR AT R R Oy 225007 o S5 AL WoR, WERESR
AL E N L BB (M = 1.70, SD = 0.48,

95% Cl = [1.38, 2.00])\2 & /= TAEML £ 4 (M = 1.05,
SD =0.83, 95% Cl =[0.68, 1.43]), F(1, 28) =5.24, p=
0.030, ny = 0.16. X — 2 FEAES ] T ¥R 12
JE ik Eh % B &K, F(1, 26) = 3.50, p=0.073, 1) =
0.12, #HF— R 250 T Z 90BN 0
IR RS2, 00BN 1~2 I8k
WA A B 504 . Fisher K145 (Fisher’s exact test)
KEL, Gt IR o A P IR A3 AL s T
LU A1) (10/24) 5 1% 43 20 v 8 0 43 T A% 366 5 9T o5 L )
(0/6)Z[A] ) 22 ik Bih Zx 2, p=0.074, ¢ = 0.35,

[FIAEHE, DR A AR, 40 LU AL



1024 N H

L

%50 %5

5 R i 3RO 38 43 Sy DR AR St A IR A% 1 v 2R AT
HRR T 225001, WA T, 15238 2
(M =1.32, SD = 1.26, 95% Cl = [0.56, 2.18])Fid:{E
FEEHIH(M = 1.32, SD = 0.69, 95% Cl = [0.87, 1.80])
¥yl 205 TARMEG 3 N E M = 039, SD =
0.89, 95% CI = [—0.03, 0.74])FIdLIE 5 F 40 M =
0.62, SD = 0.61, 95% CI = [0.34, 0.88]); F(1, 28) =
5.55,p=0.026, 02 = 0.17; F(1, 28) = 8.13, p = 0.008,
ny = 0.23, FEFSH T YRR A W25, WS Fo A
AL 338 3 5 A A% 338 35 70 DA AL 1 N g i R 7
B1o3 22 A ARAEAE, F(1, 26) = 4.69, p = 0.040,
ns = 0.15; F(1,26) = 6.26, p=0.019, > = 0.19.,

4 e

il RS E 238 L TR B i W 58
R AT FLTE AR, %8 T 2# I8 HT L B AE SR 4 Pl ok 72
WAL RSN, DL RO BB G S A 2 ]
FIMAER . 25 EI, X T2 ar JLE R UL, 58
FEAE B A B AR s R . Bk UG, ML T
X HE S, Z HiAS 2] [ AL Y 4 8 i L 2 S i 1)
TRA AR R X Z G0 —E A
A FREHL, Z A4S SN 3 e ) 2 T L
052 1] >R PR %) 23 c 7 O J5 — 4552 38 A
WS SE T L F AL 35 2 43 B 146t 1] 5 % ]
Mz A BEER . WAk, R LEX A R
53 T AR 2RI P ARE 43 P 5% X 9 4% 38 il i) =2 1) B8 A Y
H2ES . TEWMEARIET, (G AR R E A
I G0 LS 5 QA L IE BB
41 HEEXHEIBBN

H AL 5T A 2 43 e 3 45 T 52 AR 3 T
(AR il /D T X BRSNS 25 A8, A 2R T
P 25 1 32 5 43 E 09 B0 ) & 2 22 T ) BRZR A R
ISR, W BRI R A 250 T 9 i o Pl B i
ol 2 5 FWIEA T L A %) 5% 5 4 B s
PRk, i H, A EE XIS, A RASR R
FEAETE 5 LU F RA A BOAR S, DRI 2 1 v AE A T
e EAG R DR ARE A BB . X UREH, ARIE R AE F R4
Xt ) 25 AN 32 2 m A 15 L (Leimgruber et al., 2014),
W EFE S B SRR R 1 R 48 6 A 28 B B, A%
L E AR AL A R EOA S, AT EE 2= &AL i i
A RO o 3 2 I U 43 PO = 1 £ 3 A8 1 A
WL P 2 L iaat o 1 H 2 L E X
4 RO e Rk, B — A NfiidE RZ 5N
M T 597 3 Bl X — AP RLE A — B 4 B AT

Sy, MRS FL OO R L 2 Z Bl R . X — & B
T TN AE S HAE (R Z BN E 25 M5 45 2R
(McAuliffe et al., 2017). 5 LAfE BSR4 ST R
33 YA 5T (Stanca, 2009)AH HL, AHIF 55 FAH R 4
PRI 88 T 2RI AT L EE T [ FA ) e A 20 B i
f&id, A B TR 0 04 1 M B ) R

TP AL 3 RN AT R 2 F T A A s B Y
HESF(McAuliffe et al., 2017), “FIETILHE & SS/E R
e H AR AN 43 B, A Y T A1 TR
J5 V£ B Y& (descriptive norm) (Kallgren, Reno, &
Cialdini, 2000)#9 N %, HTMABATLE H A 0F T
B A RAGTC, I E AR S5 AR AR A T o (EU,
A FE I A e B 0% A7 L3 X At 28 43 e i 1%
RN, T Gray 28 A (2014)00) & BB AT FAFI S
Ay FL AL 36 . X — 25 55 1T BB R IS8 AN
[f, Gray % A(2014)F1 McAuliffe %5 A (2017)% ]
(8 R AR B R, A BCAT R E T oy AT R AR
S8 2E IS T L Sy FCAC T BT HEAT T A 1E D 1R Xk
(FTH578h), HBHES SR RES rIcEsh . &1
175 1% RE A5 (i F 2% IS AT JL B 11 74% 57 73 Bt (Warneken,
Lohse, Melis, & Tomasello, 2011), XX} R &4 T
B 2 BCAT R B T < RACARBN (O BE 2%
PR A4 BE A Lo ik 80%,  HL AT 43 P 45 At
NS 3 TREZER). XU, 5 1Ef
RIIEEE T, LIS I B A T RIRE 4
JEH B, AT RS W LB AT BT IR 4 T
Bl A BRI ME D (Blake, McAuliffe, & Warneken, 2014;
Warneken et al., 2011), X—I IR, LS FEX}
SR AT L RIS LR R T L, AP leE R
— ANEBENFE S, RREZ S A SR B AR
SEHBHEATEESE (TR, ARFIIE, 2010),

Ji4h, ASIEGE R IR T L 2 X e 43 B i
ks, It HABAIE R ARV (L) 54%) RN 53
Bl (29 33%) M fiim 2 M EABFEER, HE
McAuliffe 25 A (20171 & HR, 4~5 % L= IRM H F
TR 0T 1] 2 TR ARE RN . 33K P R R Dy 1 SR )
PIRFFEEORTR], DL RS [ 22 ) % 5% 6 %) o T
PR PR 93875 )7 2 (Blake et al., 2014)4 fT 22 5% .
TEA G 15 B 1 52 9015 B2 v 32300 oK ) Bl 1l 3
A TR T—T7; 2R, mr AR i
B 5 e 0T A SR E T A © (McAuliffe et
al., 2017). T H AR SA BT LB, AH EL 0 i H
FACHREL, 05 mEE gl mEfERr, 5 2
JLEE 243 45 b A\ £ (4 U i (Wu, Zhang, Guo, &
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Gros-Louis, 2017), 737, ASHF5T H 2z T LEEAE N
L R e — 4 B 3 Bl Ak, PR R & 1
AL R 43 BOASE AL 30 0 1) =2 (0] 9 22 5% G 2R
W R LE AT 25057, AR A% 328 A 43 P AR
A 1) AR A AT B 23 AR T A% 33 1 A J3 e AR = i i
Mo KA LMERBER &, Bt ny 2 o
17 R O AR o3 R4 S PR RO AR R 46 o
Bi b 1 7E 250 SR A Bl Y, T R A Y A
S b il In) A S AR SRS E FEAE, PRI RN BE 44 0K
AT R A% s A0 ) U] 2 HH B0 — 5 R E 9855 (Horrita,
Takezawa, Kinjo, Nakawake, & Masuda, 2016). 7EHg
WA, A —FRGEE ST 24 AW
S BeA AR 5 A — R BT (1 5). X —
PR 6] 2= W8 i L B AR sk AT o JT AR e A TR
FEBELs, AT IAR A W] 683 T Ath A9 4 oA Ui 17
T 4 %€ 5 P77 (anchoring and adjustiment) (Wansink,
Kent, & Hoch, 1998). [ 1tt, 243 Ay JL & X A 43 Bic
B AL BT A AT RR S B T A A At
SN Tad B2, A B Al s .

42 LEERAEEEREMNPHIIER

R R K], BDAEEWRMSAIET, LB E
AL 136 5 VT BEHI A 4 1 — 900 FREES 5 A At
THREST o BERE AL AT WAL B ROV AT R, 2
FSEAL AT AR AR 277 A B G 45, T AE
FET R N B Bl rh 5T 22 b DA Y A B R, i
OB 5% 4k 247 M A& i3 T 22 (Nowak & Sigmund,
2005), T BRI, ARG TP o Bk X i 1%
PR | E 2 S/ QIS LB N ol B U = P R e
AR RN S R B G 2 KCE, H0N R
S5 K/IN(Cohen, 1988), Z5AHIANRIBITE, FATHENT,
TGO PRI RE ) B Y A A L B AR oy
i BE B8 TT 47 M DA A 1) £ B2 2% & 7] 8 (Goldman,
1989; Yu et al., 2016), SEAEAS B2 35 1O L
T R A OIDIRAS, PN A ] 58 A% 328 f A% A 2
FAR S o AR s Ay R i 1 v DAY Bl 43 BC 3 T A b
PRAR A 32 5 A0 0 B 7 S8 s I 45 AR 56 (fg) 2, <<
SRk ) AR 5 A, ARSI —REEE] T
A7), TR A A RARE 43 PO AR X — 2k S5 4 7R
B .

SR, AHFFE IR & BRAE F RASR A LA - 254
il 5 AR 3 Z M TE AL 2N R ) (O 3
AL E 2SR — O, ATRER S ENIEE
Pt 70 BRI B 585 1Y 2% W T L 2 A 2 F 43 T
(Warneken et al., 2011), KR & BLA 7 fio AL 3

HRARAG 3 F AR OIS LG Fi2E 5 X —a%
FEXT IR AR B T UIE . SENEE T, IS
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FERRIS . YOS Z RIMARAAEAI G, S1—TF
T, B A2 N HIRE 7, 2 08w L 3 0 410 ) 42 )
(inhibitory control)#E A [] B¢ i 43 Fe s =X 1) 1% 28 1 72
s & 1% 325 75 B A (Steinbeis, Bernhardt, & Singer,
2012), BIAWFFE LI, B EAT A AL G HE25h
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& Su, 2014), AR T 4 i 9% il (Aguilar-Pardo,
Martinez-Arias, & Colmenares, 2013)., HRSMF
MR BIE N A S AT A ES T A
IE” (McAuliffe et al., 2017), 1336 A BRA# 1V %
B, mREEHAME A S A AASIHL(Steinbeis et
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AR SR AT M R A
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H R4 GNEIFEE) (Paulus & Moore, 2015), B
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Pay-forward effect of resource allocation in preschoolers:
Role of theory of mind and empathy

XIE Dongjie; LU Hao; SU Yanjie
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Peking University, Beijing 100871, China)

Abstract

Previous studies found that children would reciprocate those having benefited them previously, a behavior

termed direct reciprocity. When there was no opportunity to reciprocate, the recipient would pay it forward to a

third one. The current study aimed to find whether preschoolers would pay it forward if their absolute gains

would be dependent on their allocations and its potential socio-cognitive mechanisms. We hypothesized that

preschoolers would pay forward others’ selfish, fair or generous allocations, but this tendency would be stronger

in the selfish and fair conditions; theory of mind (ToM) as well as empathy would play a role in it.
Children aged 4 to 6 (N = 118, 63 females; M,z = 64.25 months, SD = 6.76) were randomly assigned into 3
experimental groups and 1 control group. In the experimental groups, each child was firstly asked to help an

anonymous partner complete a jigsaw game (the child and the partner were to make equal contributions in the
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game), and then was allocated a reward of 1 token (selfish), 3 tokens (fair) or 5 tokens (generous) as the partner
proposed (allocating a total of 6 tokens); subsequently, each participant completed another jigsaw game with
another anonymous recipient, to whom the participant then acted as an allocator. In contrast, participants in the
control group only completed the resource allocation task once as an allocator after cooperating with an
anonymous partner in the jigsaw game. Participants’ abilities of ToM were measured with first-order and
second-order ToM tasks. Their abilities of empathy were assessed with the Griffith Empathy Measurement
(GEM), filled by their teacher-in-charge.

We found that preschoolers would pay the selfish allocations forward, and even generous ones in spite that
their absolute self-interests were dependent on their decisions. Specifically, compared with children in the
control group, children in the selfish or generous groups were more likely to propose a similar pattern of
allocation for the anonymous recipient, which indicated that others’ patterns of allocation exerted influence on
children’s decisions. In contrast, there was no significant difference between the proportion of fair allocations in
the control group (80%) and the fair group (80%). Moreover, children in the generous-allocation group who paid
it forward had higher levels of second-order ToM and (cognitive) empathy than those who did not do so.
However, there were no such differences between these two types of participants in the selfish-allocation and
fair-allocation groups.

It was suggested that preschoolers were sensitive to the patterns of allocations made by others, and they
would pay it forward whether the allocations were advantageous or disadvantageous to themselves.
Socio-cognitive abilities (e.g., ToM, empathy) could be important explanatory factors for this pay-forward effect.
Besides, preschoolers in a collaborative context were more likely to comply with the norm of equity. Future
studies might test other moderators, such as group membership of the partner, the way children acquire the
resources, and explore other explanatory factors like executive functions.

Key words resource allocation; pay-forward effect; theory of mind; empathy; generalized reciprocity.



