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Abstract

Preschoolers are shown to cooperate more when being observed by another individual. In contrast,
adults calibrate cooperative motivations not only based on the presence of an observer but also on the
opportunity to cooperate with the observer in the future, suggesting a mechanism for managing one’s
cooperative reputation to be chosen as a cooperation partner. However, to our knowledge, it is unclear
how this mechanism develops afterward, as no studies have compared across school-aged children
using a single, standardized method. To explore the developmental trajectory of cooperative reputation
management, we conducted an online experiment to measure cooperation in elementary and middle
school children, controlling for the presence of an observer and the opportunity to interact cooperatively
with the observer in the future. Contrary to the previous finding in preschoolers and adults, upper
elementary and middle school children cooperated less when being observed, while a follow-up study

in adults replicated the observer effect. The results indicate that cooperative reputation management
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follows a nonlinear developmental trajectory with a drop in adolescence.
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At BEREEL 2o, 2R L TS NEHFE NP F—CERLZT TR, H
L5 Z)LEMTFLLEBENIMNELRD L, oM Ehsfvirrd 2@ FHTH 2
(Manrique et al., 2021; Roberts et al., 2021), Z Z CTaFfl &1z, H 2 kD H->, HloffEkoi->
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T = Za~DREI X S FSMHL 300 FAZihb sz, FEERICH 2 o 72 K1 10 AL 7Z - 7=,
mhDRE
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flicH & T 22k oni, BEMGTEDNERZ > 12830204, 61
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W7z 179 4 (23-73 7%, P44 £ 100%, ST 1304 &2 1294 &E3 604 Stk 4
60 #) DREIZEZZHL 7=,

w R

WmIREBEEED 3 2OFn2 Y05 b, FHROMAEEH AL T avo 2200, Bm¥ERICE
2N EFML Dozl ET ALY ErNT, BENAETAOMEIEFEEZL 2 ICRT,

18



IR B X ) = X 1 DFEFERERS RIS BT B T I RET

K2 BMPRICBIBHNETFATDEERE

8 b SE t p

71l 4.36 0.37 11.78 <.001
BPE 1.08 0.59 1.84 .066
hE4E 0.37 0.52 0.70 482
s 0.57 0.41 141 .159
RT -0.004 0.002 -1.65 .100
HREXREE -1.38 0.63 -2.18 .030
HFEEXDEL -0.89 0.58 -1.54 124

20X, FALYBAV, 2 VERELSAVEAICIE, MER I TFET10HKP 4.4 1K
DF—=27vEMFICHLL T, LAL, NNERSEETHE, BEEPCIGAEICEREEN RV
ALV O OWMKER 1.4 3P hoTwi (b= —1.38, p=.03), 7272L T35 LKA
AafflT 2 e, BEER VDLW FR20 BREIGIOREICHEL Tk o7z (b = 0.57,
p=.159),
BRATOEHR

BACBECTHRABOANITo72E 22, T2 0B3RS, KA 10 KhFE 3.4 o+ —
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Tw7z (b=1.62, SE =0.63,t =259, p=.02), ThUcHNHE2EEICTHE L ZZ2%ITRT
(2.63-557.3F, ¥ 22.3 +44.8%) 0ATHH, HEOEBREICH» 2 > LRHHEAREVIZE
SR E SV o7 (b= -0.01,SE =0.004, t = 2.46, p = .015),
MFERERADLILE

MERERADOTFT =2 2EGML, MERPEI A GRFEWRIZ 1, MAIR0) &I —ZKbHHE
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oo TNENML ZRMENRETAORIFGEEERIIC, BEES L OCFEROMEEROF 59 1c
JG U150 (rEAE) 21 ISR,
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x3 MPEREBALEITZH7EFAT HEIBHEEK

8 b SE t p
i)y 3.45 0.30 11.68 <.001
MER 0.81 0.23 3.56 <.001
BEE 1.20 0.57 2.09 .037
4 0.49 0.50 0.99 .325
g5RE 1.12 0.37 3.03 .003
HROMEER -0.47 0.27 -1.78 .076
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BREXEEE -2.27 0.73 -3.10 .002
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K20 51, FA2V2RVWES, KAZ 10 PTFE 35 Mo =2 vEEFCHEL TV iz
25, MERIZRALD S 0.8IEELCHEIL T (b=0.8,p<.001), t¥RD5ETH, /I
FREFFEZ 1L.2HIEEL R L w7z (b=1.2,p=.037),
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BHHEIrO LN (b =1.12, p = .003), T LT 0 OB REFE RO FHICIH U CHFHE
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nNTwi, BFER0 I b/ANEREFEUETE, BIEEPCIGACBHEERP AL LY LY
e 1, 2B e moTniz (B¥E b= -2.27, p=.002; F%E b= -1.06,p=
.048),

BAFHEEORERR

AR X, W IBRHESE D F 2320 D ICIE L CHA MR I TH 2 & v ) G & B3 2 1 ) 3R H
BUCDOWT, INFEED L PEEE TORFEREZMBIICHRETL, 2o AL KT 200K 5%k, &
T, BIEFOFED XD St IBRMEEO F23 5 0 2378 R TIE, ZhFE T2 b T 2D
(Hao et al., 2016; Murnighan & Saxon, 1998), KA X Y b RT3 MmN TH 572, 72721,
INEBMERPEAL» S R ZBL0MINTH 2 L IFFHAESRICLTW S0 TP 57,

Rk e ANICE T 2EFEOME (e.g., Barclay & Willer, 2007; Engelmann et al., 2012) &
BT, NEREEE (AEE, 9T 10 MU Eom R, BRE0FEL I HHE
HEEDOT B2 Y BB I, Ao THHEEAZHEACSH /-, LarL, BEREFELFEEH
WA TOERTIE, EROMAEY, BREDCIERICX VBT 2 & v ) B E A 5
B HNTz, WMALHMEREEDE CHN LD, WAL /NERKEE (344) UTIichw izl
REOHFIEIC X VI BINL 7= —77, NEREFAEU RIcs W TR IAEY 3 592 — v 23558
Iz,

INFIR B LRI B W CBIEE OFEEIC X o TR 128 2 A X, AP EEFEICE VTR
THE Y B B2 2B Ao N2 h b, REFRO-TITASH L 0IEA Y 74 vERE WS
FRICIVEL AT =T 4772 e EEZRG, 9L 15 mETCoORENOMERICH T 2
SROFRIE, CNETHROREL CWBEHICET 2B EROMm 2 KBS 2 L E 2 b
na,

DI - AN A A =X L33 LD BIE O FEGERIE 25 & TR S v, Fl 2 3RS ) =2 27
TA XY 7R ESKRET, BERICZ ORI STHREMET LX) IR bhro
Tw: % (Cracco et al., 2017; Somerville et al., 2010), AMFEOFEERIL, HHFHEHE A =X 4
YHBFICHEST 20 TEEL, BEHACwCzo@E il n 2 TREELZRBL TS, TiE
TOWHATHEERA S = X LM EMART O R L HACRON T a7z0, AH =X L8R
LA, BRAAICE 2 £ TORAICHIEL T < L HER & LT 7z (Engelmann & Rapp, 2018), L 2 L,
RFFICE D iF LD CZOPHEICH 7 2 EH - BEMICH T 2 1 P HE ARG S iR, 2
HZRLPIGICFEL T L RRS T, B R RERIE 2 W2 ATREEA R S e L B 2 %,

BEHCECTHAFHEHEAME T N2 K Z WL 22F 2L 6N 5, Y ILHIC 20 FiL b2
PEEVWTFEb T MCHAETH S A (Tomasello, 2019), FTHEEHIITED 2 LBMA~OH
fTIich Y, ThWZOMAOHEIGIENEL B L EA LN, BEMHICAZ L HBRLMHE, MoK
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Eov—2%llz, ARSLCHAMEEN O THRANED L ZFTida <, FRMRIC X 2 R0 RME
FEMRAREICR 2 L bic, BECHMB~OBLAEEY, HEESL IR T4 Xy 7L vo kLR
BTHEEIKEL %S (Del Giudice et al., 2009; Del Giudice, 2018), 2% v, JE T > )&
DA D HEE %S 2 B FHNMITE 22—, AFERPEREHE L ol colitMiksa
BBEERZ O CDHF L VI H 2 RECHRENRET 2 L E LN,

WAICEEBI T 2 EE, v kEREMHT2rLBEN 2L I BEE, HAMTFCETI LD
ML ZEE 2R iIcT 2, Mo —FF—L LTHFENZIBHEICIE, WHhof—FF—L LT
INBHAOED L) RBE L BHANA Y, HIfoFm S22 roBEs&En 5 (L et al.,
2002; Lukaszewski & Roney, 2010), ¥ 7z, E&EHICIZFAEO KA L 0BG s T, Bk
LMK T B RAAE RS Z T IC Lo TARER/CT L, 2O LABE~OFHERMAELZ L
BRENT W3S (Allen et al., 2005; Lopez-Romero & Romero, 2011), 2% h BHEMHICH T, i
EBIR £ 72 ZRENR L O IBIRIEE D - o it NIEUS O TR E B 3 2 FFHE A BEHE L 0 2 —77
<, MR IS B E DE < 75 o 7 i 7 SRH S BE A X N B W BEE S 2 2 b B, S, 1L
DE OFFHERAS BEMATZRICV A ICHKET 22, £, ZAXBAFHERL OAICHETZ IS
B LIl TR I T RETHS I,

AREDRALSEHEDORE

W NEEHIE R, BICBIRER VL E T T, BIEENFTHICE STk L S 285A&IC X
DAELRTVwEDLI2>T S (JRATOHA : Barclay, 2004; Barclay & Willer, 2007; Sylwester &
Roberts, 2013 5 412 : Engelmann et al., 2013), KL Td, BEEFOFEICMA T, BELELD
FkoMAEFEH S X R ROMEMEATCOBRER 2R+ 7 avivd, 2008 AFD
O ERERREMEL ez, LaLl, BERICBVLWTHORACENTH, ZNH5DF020IC Lo T
NP pIsEHI N2 RITEA SN d o7z,

BEECHET 22BN ARTE2 0 OMERR LN R > 72013, KfFEics T ZEL 2%
VIR 254 v T4 v Ep 2RI TH o lcopd Lhv, KEBRTRERICSMER L3P
WY 2 7w, ERRERBICPLHVIY COFERHMME L CSXhbzd DD, SINHEIFERHICITA
WO EER L LIE L, HFEORKIGIKXZFIGOZ{L A ORI o, 2E Y, HFEH
FEL Tl IBARZSEE 5 2 L O BEDH I BIRICIZL TS RN LF 200 813 L AR o
722, XOVHRND2OERDOFRP VB A N LICX > THIH I NI 2o AR D B,
SHOFEBRICEWT, MAHTOARCHR L Vo 2 HIMZRRLAZY, HiToRTE2RTIHTD
FIGICHAD S 74 = F Ny 7% 5270 LCREE2RELZ LT, BIMNEFR» 0 MR LK
AT L MEND D,

AR, B 2o ERE OB EER X 5, SMEOYEIIC X & FH—D KR
TV TAERCCTWE, 207D, NEBIKFAEDOSINHFIC L > TENEOBFES S - 72 —J7
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LIz, AV 74 Vv TORBICEEROBRIELLBIMTE 2720, REFICLIZBME~DNAL, &
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9 2 WRIFATRE R HiFH CHIE L, ATics» CREMMIcHFI L zd oo, b2 b T AEL R
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LlEwvi, AV IAVTOIERBINERVED & v SEOFEEHGRTNIE, BIE RO
FWREHK T 2EKBOEF2 A M IFERE 2D, HATHERORERIEE MG T 2 < & i3dEHIcH
HThotEx D, b %, TNETRIMFER, MEREED TH O EEATRER ik 2 v
THERBKZWO 2 ICT 2MENERMINTI A o2DES 5, AMEOMAIE, SEmERics
FANHEBRCOMABEONEERIC, WO TENLLLADETHRRINEIRELES S,

75 5 O W L N & BT IC H L 2 AR oA BT, 1 IR B A A A LTI
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51 RSk

Allen, J. P., Porter, M. R., McFarland, F. C., Marsh, P., & McElhaney, K. B. (2005). The Two
Faces of Adolescents’ Success With Peers: Adolescent Popularity, Social Adaptation, and Deviant
Behavior. Child Development, 76 (3), 747—760.
https://doi.org/10.1111/j.1467-8624.2005.00875.x

Barclay, P. (2004). Trustworthiness and competitive altruism can also solve the “tragedy of the
commons.” Evolution and Human Behavior, 25 (4), 209-220.
https://doi.org/10.1016/j.evolhumbehav.2004.04.002

Barclay, P., & Willer, R. (2007). Partner choice creates competitive altruism in humans. Proceedings
of the Royal Society B: Biological Sciences, 274 (1610), 749-753.
https://doi.org/10.1098/rspb.2006.0209

Cracco, E., Goossens, L., & Braet, C. (2017). Emotion regulation across childhood and adolescence:
Evidence for a maladaptive shift in adolescence. European Child & Adolescent Psychiatry, 26 (8),
909-921.
https://doi.org/10.1007/s00787-017-0952-8

Del Giudice, M., Angeleri, R., & Manera, V. (2009). The juvenile transition: A developmental
switch point in human life history. Developmental Review, 29 (1), 1-31.
https://doi.org/10.1016/.dr.2008.09.001

Del Giudice, M. (2018). Middle childhood: An evolutionary-developmental synthesis. In N. Halfon,
C. B. Forrest, R. M. Lerner, & E. Faustman (Eds.), The handbook of life course health

development (pp. 95-107). Springer.

23



Engelmann, J. M., Herrmann, E., & Tomasello, M. (2012). Five-Year Olds, but Not Chimpanzees,
Attempt to Manage Their Reputations. PLoS ONE, 7 (10). Article 48433.
https://doi.org/10.1371/journal.pone.0048433

Engelmann, J. M., Over, H., Herrmann, E., & Tomasello, M. (2013). Young children care more
about their reputation with ingroup members and potential reciprocators. Developmental Science, 16
(6), 952-958.
https://doi.org/10.1111/desc.12086

Engelmann, J. M., & Rapp, D. J. (2018). The influence of reputational concerns on children’s
prosociality. Current Opinion in Psychology, 20, 92—95.
https://doi.org/10.1016/j.copsyc.2017.08.024

Hao, J., Yang, Y., & Wang, Z. (2016). Face-to-Face Sharing with Strangers and Altruistic
Punishment of Acquaintances for Strangers: Young Adolescents Exhibit Greater Altruism than
Adults. Frontiers in Psychology, 7, Article 1512.
https://doi.org/10.3389/fpsyg.2016.01512

Leimgruber, K. L., Shaw, A., Santos, L. R., & Olson, K. R. (2012). Young Children Are More
Generous when Others Are Aware of Their Actions. PLoS ONE, 7 (10), Article 48292.
https://doi.org/10.1371/journal.pone.0048292

Li, N. P., Bailey, J. M., Kenrick, D. T., & Linsenmeier, J. a W. (2002). The necessities and
luxuries of mate preferences: Testing the tradeoffs. Journal of Personality and Social Psychology, 82
(6), 947-955.
https://doi.org/10.1037/0022-3514.82.6.947

Loépez-Romero, L., & Romero, E. (2011). Reputation Management of Adolescents in Relation to
Antisocial Behavior. The Journal of Genetic Psychology, 172 (4), 440—446.
https://doi.org/10.1080/00221325.2010.549156

Lukaszewski, A. W., & Roney, J. R. (2010). Kind toward whom? Mate preferences for personality
traits are target specific. Evolution and Human Behavior, 31 (1), 29-38.
https://doi.org/10.1016/j.evolhumbehav.2009.06.008

Manrique, H. M., Zeidler, H., Roberts, G., Barclay, P., Walker, M., Samu, F., Farifia, A., Bshary, R.,
& Raihani, N. (2021). The psychological foundations of reputation-based cooperation. Philosophical
Transactions of the Royal Society B, 376, Article 20200287.

Murnighan, J. K., & Saxon, M. S. (1998). Ultimatum bargaining by children and adults. Journal
of Economic Psychology, 19 (4), 415—445.
https://doi.org/10.1016/S0167-4870 (98) 00017-8

Okumura, Y., Ikeda, A., Kobayashi, T., Matsuda, M., & Itakura, S. (2016). Yoji ha tasha ni

mirareteiru koto wo kini surunoka: Yoi hyoban to warui hyoban nikansuru kédé chosei [Do five-

24



IR B X ) = X 1 DFEFERERS RIS BT B T I RET

year-olds care about their positive or negative reputations?]. Japanese Journal of Developmental
Psychology, 27 (3), 201-211.

Roberts, G., Raihani, N., Bshary, R., Manrique, H. M., Farina, A., Samu, F., & Barclay, P. (2021).
The benefits of being seen to help others: Indirect reciprocity and reputation-based partner choice.
Philosophical Transactions of the Royal Society B: Biological Sciences, 376, Article 20200290.
https://doi.org/10.1098/rsth.2020.0290

Somerville, L. H., Jones, R. M., & Casey, B. J. (2010). A time of change: Behavioral and neural
correlates of adolescent sensitivity to appetitive and aversive environmental cues. Brain and
Cognition, 72 (1), 124-133.
https://doi.org/10.1016/j.bandc.2009.07.003

Sylwester, K., & Roberts, G. (2013). Reputation-based partner choice is an effective alternative to
indirect reciprocity in solving social dilemmas. Evolution and Human Behavior, 34 (3), 201-206.
https://doi.org/10.1016/j.evolhumbehav.2012.11.009

Tomasello, M. (2019). Becoming Human: A Theory of Ontogeny. Harvard University Press.

Wu, Z., Chen, X., Gros-Louis, J., & Su, Y. (2018). ‘She is looking at me! Shall I share? How
Chinese and American preschoolers respond to eye gaze during sharing. Social Development, 27 (2),
447-460.
https://doi.org/10.1111/sode.12278

25



	p13_26_hdr39_sakuraarai.pdf



