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KV UHOLJLRXYV SHRSOH WUXVW HDFK RWKHU" $ V\Q
UHVHDUFK RQ UHOLJLRXV EHOLHIV DQG EHKDYLRU\

ODUWLQ /DQJ

/(9<1%$ /DERUDWRU\ IRU WKH ([SHULPHQWDO 5HVHDUFK RI 5HOLJI
S8QLYHUVLW\

$EVWUDFW

7KH PDLQ JRDO RI WKLV KDELOLWDWLRQ WKHVLV LV WR HO
HDFK RWKHU 7R WKLV HQG WKLV WKHVLV XWLOL]JHV DC
DSSURDFKHVY DQG SURYLGHV D PXOWL OHYHO LQYHVWLJDW
IDFLOLWDWLQJ LQWHUSHUVRQDO WUXVW $FURVV QLQH VW
ILUVW LQYHVWLIJDWHG ORZ OHYHO PHFKDQLVPV KDUQHVVH
7KH VHFRQG FOXVWHU Rl VWXGLHV H[DPLQHG PHFKDQLVF
UHOLJLRXV FRQWHQW SURPRWH WUXVWZRUWK\ EHKDYLRU
EHOLHI LQ PRUDOL]JLQJ JRGV SOD\V LQ QRUPDWLYH FRQGX
HIDPLQHG KRZ WUXVWZRUWK\ SHRSOH FDQ ILQG HDFK RWK
PXWXDO EHQHILW 7RJHWKHU WKHVH VWXGLHV VKRZHG \
PHFKDQLVPV VXFK DV PLUURULQJ DQG V\QFKURQ\ WR LQG>
QRUPDWLYH EHKDYLRU SHUFHSWXDO PHFKDQLVPV WR PD
PRUDOL]LQJ JRGV WR LQFUHDVH WUXVWZRUWKLQHVV WKU
DSSHDUDQFHV DQG EHKDYLRUV RU EDQ WKHUHRI WR U
DVVRFLDWLYH QRUP FRPSOLDQFH DQG RYHUDOO WUXVWZR

7KH FRPPHQWDU\ PXVW FRUUHVSRQG WR VWDQGDUG H[SHFWDWLRQV L
WKH LQYHVWLIJDWHG PDWWHU REMHFWLYHV RI WKH ZRUN HPSOR\HG Pl
authored works, a passage characterising the applicant’s contribution in terms of both quality and content.
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MUN I
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MUN I

1. Introduction

&RPSDUHG WR RWKHU DQLPDOV KXPDQV DUH DQ H[WUHPHC
RI KXPDQ SV\FKRORJ\ IDFLOLWDWLQJ FRRSHUDWLRQ LV LQV
OLYHV WR EXV GULYHUV RXU KHDOWK WR PHGLFDO GRFWR
IRRG FKRLFHV WR UHVWDXUDQW FKHIV 7KLV OHYHO RI WU
SHUVRQDOO\ NQRZ WKHVH WUXVWHHY QRW WR PHQWLRQ V
FRXOG H[SHFW WKLV OHYHO RI FRRSHUDWLRQ 7KH ODWWH
WKH YXOQHUDELOLW\ RI WKH WUXVWRU ZKR H[SHFWV SRVI
DO ,Q RWKHU ZRUGV WUXVW LV ULVN\ <HW WUXVW
UHODWLRQVKLS D IDFW ORQJ UHFRJQL]JHG LQ SV\FKRORJ\
WKLV UHJDUG VWHPV IURP WKH DELOLW\ WR FRPPRQO\ EHV
SULRU H[SHULHQFH QRU DUH JHQHWLFDOO\ UHODWHG

SRWHQWLDO H[SODQDWLRQV RI WKLV H[FHSWLRQDOLW\ V\
IDFWRUV 'LVSRVLWLRQDO WUXVW LV WKH SURSHQVLW\ WR
SULRU LQIRUPDWLRQ RQ WKHLU EHKDYLRU D FRQFHSW LQ
PXOWLSOH IDFWRUV JHQHUDWH WKH YDULDWLRQ LQ WKLV
WR H[SHULHQWLDO .UXHJHU OH\HU /LQGHQEHUJ LW |
DYHUDJH KLJK GLVSRVLWLRQDO WUXVW ZKLFK DOORZV W
HDVLO\ 2Q WKH RWKHU KDQG WKH VLWXDWLRQDO DFFRX
SV\FKRORJLFDO PDNH XS WKDW DOORZV WKHP WR UHOLDE
SHRSOH DUH TXLFN WR MXGJH WUXVWZRUWKLQHVV IURP V
IDFLDO H[SUHVVLRQV .UXPKXEHU HW DO DQG WKHYV
VWDEOH LQ FKLOGUHQ DIWHU WHQ \HDUV RI DJH &DXOILH
GLUHFW FRQVHTXHQFHV LQ UHDO OLIH )RU H[DPSOH LQPLCL
LQGHSHQGHQW UDWHUV UHFHLYHG PRUH VHYHUH SXQLVK
:LOVRQ 5XOH

$OWKRXIJK ERWK WKH GLVSRVLWLRQDO DQG VLWXDWLRQDO
ELQDU\ VFLHQWLILF FRQFHSWV LQ GLUHFW RSSRVLWLRQ
SURSRVLWLRQV UHYHDO WKDW QHLWKHU RI WKHP LV H[FC
LQGLYLGXDO YDULDELOLW\ LQ WUXVWLQJ LQWHUDFWLRQV
LOQGLYLGXDO SDWWHUQV LQ WUXVWLQJ GHFLVLRQV FDQ EH
ZRUGVY SHRSOH DFWLYHO\ MXGJH ZKRP WR WUXVW DQG \
SHUFHQWDJH RI SRVLWLYH WUXVW GHFLVLRQV

+RZHYHU WKH VWRU\ RI WUXVWLQJ DQG WUXVWZRUWK\ SF
PHQWDOL]LQJ DELOLWLHV )ULWK JULWK $SDUW 11U
MXGIJPHQWYV RI WUXVWZRUWKLQHVY KXPDQ SV\FKRORJ\ K
L Q W H Udognitivk éghanisms related to understanding others’ intentions, imaginative
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FDSDFLWLHV SHUWDLQLQJ WR SODQQLQJ DQG VLPXODWLQJ
PHFKDQLVPV DOORZLQJ V\PEROLF FRPPXQLFDWLRQ RI LQW
DO 'KLOH WKHVH PHFKDQLVPV DUH FUXFLDO IRU

LQFOXGLQJ JRDO VKDULQJ FRRUGLQDWLRQ DQG PXWXDO
VLIQLILFDQW VLGH HIIHFWV LQ DOORZLQJ SHRSOH WR S
WUXVWZRUWKLQHVV +DUH ‘H DOO OLNHO\ KDYH VRP
GRZQ E\ SUHWHQGLQJ WR EH VRPHRQH HOVH QRW PHHWLQ
FRQWH[W URPDQWLF UHODWLRQVKLS RU ZRUN UHODWHG
ORUHRYHU UHVHDUFK EHQ FrisBvDrilineksQ U DSVLWW Y F Z 8 VAW W K H
EHKDYLRUV Rl WKH UDWHG SHRSOH 5XOH HW DO IDL
WKHVH UDWLQJV DFURVV GLIITHUHQW FRQWH[WV H J SHRS
YV PLOLWDU\ KHURHV IURP WKHLU IDFHV $OWKRXJK WUX
IULHQGV FDQ EH VFDIIROGHG E\ D PXWXDO KLVWRU\ RI FR
DQRQ\PRXV SHRSOH ODFNLQJ VKDUHG KLVWRU\ FDQQRW U
WKHVH FXHV FDQ EH HDVLO\ PDQLSXODWHG 7R H[SODLQ V
DQLPDOV KXPDQ FRRSHUDWLYHQHVV ZH QHHG WR DGG DQ
7KLV PHFKDQLVP LV FXOWXUH 6SHFLILFDOO\ FXOWXUDO Q

&RQVLGHU DQ H[DPSOH IURP WKH OLGGOH $JHV %HIRUH WK
WKEHQW XU\ WKHUH ZDV OLPLWHG ORQJ GLVWDQFH WUDGH
QHWZRUNV XVXDOO\ IDFLOLWDWHG WKH WUDGLQJ RI VLQJ:
TXLFNO\ VSUHDG DORQJ WKHVH WUDGLQJ URXWHV QRW E\
E\ YROXQWDU\ FRQYHUVLRQV RI YDULRXV FODQ FKLHIV DQ¢
VR VXFFHVVIXO DV D FXOWXUDO LQVWLWXWLRQ LQ WKLYV

JXDUDQWHHG E\ WKH EHOLHI LQ D VXSUHPH EHLQJ DQG WK
HDFK RWKHU +RUWRQ 21 FRHPAPLHD@®G BGW W UH VW HKPH UZK H
OXVOLP HQWUXVWHG WKHLU PHUFKDQGDVPFLRGORPOKHYDO
ZLWKRXW D ZULWWHQ FRQWUDFW 7KLV PLGGOHPDQ ZRXO
UHFHLYH SDUW RI WKH SURILW 6KRXOG DQ\WKLQJ KDSSHQ
WR KRQRU WKH FRPPLWPHQW WR WKH RULJLQDO WUXVWRU
E\ ,VODP V PRUDO QRUPV KHOSHG LQWHQVLI\ WUDGH QHYV
URXWHV $QDORJRXV KLVWRULFDO H[DPSOHV DUH WKH VXF
5LFKPDQ RU WKH 5XVVLDQ 6NRSWV\ UHOLJLRXV JURXS

6 XUYH\V RI FRQWHPSRUDU\ VRFLHWLHY DQG H[SHULPHQWD ¢
DVVRFLDWLRQ EHWZHHQ UHOLJLRXYV DIILOLDWLRQ DQG WU:
FRXQWULHY SHRSOH ZKR YROXQWDULO\ H[SUHVV UHOLJL
FKDULW\ ZRUN FRQGHPQ O\LQJ IRU SHUVRQDO JDLQV DQC
I UDXG WKDQ QRQ UHOLJLRXV SDUWLFLSDQWYV O6WDYURYD
PRUH FKDULWDEOH WUXVWLQJ DQG WUXVWZRUWK\ LQ HFR
WKH VXEOLPLQDO SULPLQJ PHWKRG IRU LQGXFLQJ SDUWLF
ZLGHO\ FULWLTXHG :DWDQDEH IDXUHQW LW DSSHDU
UREXVW HIITHFW RQ PRUDO EHKDYLRU GHILQHG DV IDLU FF
LGHQWLILHG DV UHOLJLRXV /DQJ HW DO 6KDULII HW C
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7KHVH H[DPSOHV LOOXVWUDWH WKDW UHOLJLRXV LQVWLW
FRRSHUDWLRQ :KLOH WKHUH DUH RI FRXUVH RWKHU VHI
SROLFH UHOLJLRQV DUH RIWHQ WKH PRVW HIIHFWLYH EF
WUXVWZRUWK\ FRQGXFW ,QGHHG ERWRLKLRYRUDLED FRQNQ
SULPDU\ VRXUFH Rl PRUDOLW\ GHILQHG DV IDLU LQWHUSH
PXFK VR WKDW HYHQ DWKHLVWV H[SUHVV LPSOLFLW DQW
MXGJLQJ UHOLJLRXV SHRSOH DV OHVV OLNHO\ WR FRPPLW |
DSSHDO RI PDQ\ UHOLJLRXV WUDGLWLRQV WR PRUDOLW\ C
FRQGXFW DGG HVVHQWLDO HOHPHQWY WR KXPDQ WUXVW G

$ ORJLFDO FRQVHTXHQFH RI WKLV UHYLHZ LV WKDW WR XQ
RWKHU ZH QHHG WR WDNH LQWR DFFRXQW ERWK GLVSRVL
IDFW WKDW WKHVH IDFWRUV DUH HPEHGGHG LQ D ULFK FX(
RWKHU ZRUGV ZH QHHG WR VWXG\ KRZ FXOWXUH DIIHFWYV 1
WUXVW GHFLVLRQV 7KLV WKH PDLQ JRDO RI WKH SUHVHC
PHFKDQLVPV E\ ZKLFK UHOLJLRQV LQFUHDVH LQWHUSHUVRC
WKH FRPSOH[LW\ RI KXPDQ WUXVW GHFLVLRQV DQG HJ[SC
FRRSHUDWLYH VSHFLHV 7KH QH[W VHFWLRQ GLVFXVVH)\
DSSURDFKHV WR WDFNOLQJ WKLV DLP
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MUN I

2. Conceptual and Methodological Approaches: An Argument for
Interdisciplinarity

8VLQJ SV\FKRORJLFDO PHWKRGV WR XQGHUVWDQG UHOLJ
WUDGLWLRQ WKDW FDQ EH WUDFHG WR WKH LQFHSWLRQ R
WKH SURJHQLWRUV RI SV\FKRORJ\ SUHVHQWHG WKHLU WK
UHOLJLRQ 1HYHUWKHOHVV LQ FRQWUDVW WR WKH WRSL
WKHRUL]JLQJ ZDV IRFXVHG RQ XQGHUVWDQGLQJ WKH LQGI
DVVXPLQJ WKDW UHOLJLRVLW\ LV PRWLY DitWH& VirietiesQ WH U Q D
of Religious Experience”, James LQYHVWLIDWHG P\VWLFDO H[SHU
GUDPDWLF UHOLJLRXVY FRQYHUVLRQV DQG VXEPLVVLRQV W
HISHULHQFHY DUH WKH FHQWHU RI UHOLJLRVLW\ DQG PRW
DOVR 2WWR JUHXG RQ WKH RWKHU KDQG IRFXVHG F
DQG DQWKURSRPRUSKL]LQJ QDWXUH DV WKH NH\ IDFWRUYV
JUHXG > @ ,Q OLQH ZLWK KLV LGHD RI VXSSUHVVH
DZD\ LQ XQFRQVFLRXVQHVV UHOLJLRQ VWHPV IURP WKH S
L H WKH 2HGLSHDQ FRPSOH[ )UHXG > @ +LV LQ\
XQGHUVWDQG XQFRQVFLRXVQHVYVY DV QHJDWLYHO\ DV )
XQFRQVFLRXVQHVYVY WKH UROH RI D UHVHUYRLU RI FROOHF
HPSKDVL]HG WKH LPSRUWDQFH RI LQGLYLGXDO VSLULWXD!

-XQJ > @

'LWK WKH DGYDQWDJH RI KLQGVLJKW ZH QRZ NQRZ DERXW
ZRUN RI WKHVH HDUO\ SLRQHHUV PRUH RQ VRPH RI WKHVH
WKLV PLQL UHYLHZ ZDV WR VKRZ WKDW D UHOLJLRQ ZDV R
WKH LQFHSWLRQ Rl WKH GLVFLSOLQH DQG E WKDW GHV!
H[SHULHQFHV WKHVH HDUO\ SLRQHHUV FRXOG QRW EXW Q
UHJXODWLQJ KXPDQ L QWi JdiSel! BrtRighi@ pRyRdx6 KFWHQWLDO UR
LQ KLV GLVPLVVDO RI ULWXDO EHKDYLRU DV D IUXLWIXO W|
KH QRWLFHG WKH LPSRUWDQFH RI UHOLJLRQ LQ SURYLGLQ.
JUHXG GHVFULEHG UHOLJLRQ DV DQ LOOXVLRQ RU D QHXUR
VRFLDOL]LQJ LQGLYLGXDOV LQWR WKH QRUPV DQG FXVW
> @ 7KH UROH WKDW UHOLJLRQ DQG HVSHFLDOO\ UL\
HODERUDWHG E\ (ULNVRQ ZKR XVLQJ WKH SV\FKRDQDO\W
ULWXDOL]DWLRQ RI PRWKHU FKLOG LQWHUDFWLRQV GXUL
HQIRUFHPHQW LQ VRFLHWLHV (ULNVRQ 7KH WHQVLRC
H[SHULHQFHY DQG WKH UROH WKDW UHOLJLRQV SOD\ LQ VR
H[WULQVLF UHOLJLRVLW\ FRQFHSWV SURSRVHG E\ $00SRU'
VRFLDO OLIH LQ WKH PDLQVWUHDP LQWHUHVW IRU SV\FKRO

IHYHUWKHOHVYV GHVSLWH WKH SURPLVLQJ VWDUW WKH S
DGYDQFHPHQW RI VHFXODUL]DWLRQ WKHRULHV LQ WKH VHF
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WKDW UHOLJLRXV GHYRWLRQ ZRXOG VRRQ EH D WKLQJ RI
<HW DW WKH EHY"RHQWXWRI WWHLY FOHDU WKDW UHOLJLR>
SOD\ D IXQGDPHQWDO UROH LQ WKH OLYHV RI ELOOLRQV R
SROLWLFV DQG FRUUHVSRQGLQJO\ WKH UHVHDUFK RQ
LQWHUGLVFLSOLQDU\ MRXUQDOV ,VOHU HW DO 6 FKXC
7KLV UHYLYHG LQWHUHVW LV DOVR FKDUDFWHULVWLF RI W
WHUURULVW DWWDFNV 3DORXW]LDQ ZKLFK KDV SURC
IDFHWV FRPSULVLQJ UHOLJLRXV GHYRWLRQ VXFK DV P\VWL
DWWDFKPHQW IXQGDPHQWDOLVP VSLULWXDO LQWHOOLJH
Coleman III et al., 2019; Saroglou et al., 2020; Skrzypinska, 2021; Wilt et al., 2019)

,PSRUWDQWO\ D FRQVLGHUDEOH ERG\ RI SVA\FKRORJLFDO O
UHOLJLRXV EHOLHI DQG PRUDO FRQGXFW XVLQJ YDULLI
PHWKRGRORJLHV ;\JDODWDYV /IDQJ JRU LQVWDOQFH
DVVRFLDWHG ZLWK FKDULWDEOH GRQDWLRQV (YHUHWW H\
HW DO RU ORZHU LQFLGHQFHYV RI LOOLFLW EHKDYLRU

'"HVSLWH WKH WKHPDWLF EURDGQHVYV RI WKH SV\FKRORJ\
HQGHDYRU XQGHQLDEO\ UHYHDOHG WKDW XQGHUVWDQGL!
UHOLJLRQ FRXOG QHYHU EH DFKLHYHG WKURXJK WKH OH

$ YDULHW\ RI DSSURDFKHYVY DUH JUDYHO\ QHHGHG WR |
SKHQRPHQD LQFOXGLQJ WKHLU SV\FKRORJLFDO GLPHQVLR
IDFHV FKDOOHQJHY UHODWHG WR WKH GLIITHUHQW HSLVWH
sciences, dubbed the “two cultures problem” 6QRZ KLOH KXPDQLWLHYV
DVVRFLDWHG ZLWK DWWHQWLRQ WR GHWDLO DQG PLFUR
KROLVP VFLHQFHVY DUH EURDGO\ DVVRFLDWHG ZLWK D JOF
QDWXUH DQG UHGXFWLRQLVP 21 FRXUVH WKH VLWXDWLR:
WKH vwuDzZ PDQ YHUVLRQV RI WKHVH H[WUHPH SRVLWLRQ\
DSSURDFKHYV ZKLOH UHVHDUFKHUV LQ WKH KXPDQLWLI
JHQHUDOL]DWLRQVY UHGXFWLRQLVP DQG JHQHWLF GHWHU
KROLVP UHVLJQDWLRQ RQ DQ\ DWWHPSWV WR JHQHUDOL
VKRUWFRPLQJ RI WKH KXPDQLVWLF DSSURDFKHV /DQJ
HVVHQWLDO SRLQWYV UDLVHG E\ ERWK VLGHV WKDW VKRXOC
RIWHQ EORFN SURGXFWLYH VFLHQWLILF SURJUHVV

7KLV VLWXDWLRQ EHFDPH PRVW SURPLQHYRAHGWNUQ JZ K\HKQ
VFLHQWLILF DSSURDFKHY VWDUWHG WR H[SORUH SRWHOQ\
EHKDYLRUV 6FLHQWLVWY GULYHQ E\ WKH DOOXUH RI PRGF}
DQG DLPHG WR UHGXFH DOO YDULDWLRQV LQ UHOLJLRXV EI
UHJLRQ $OEULJKW +DPHU 7KLY DSSURDFK Z
HISODQDWLRQV OLNH WKH *RG JHQH RU WKH *RG PRGXO
P LV W DBfNohiwé reductionism but was in direct RSSRVLWLRQ WR WKH W\SL
DSSURDFKHV WR UHOLJLRQ LQ WKH KXPDQLWLHV $OWKRX.
WKHVH VLPSOLVWLF DSSURDFKHV *HHUW] DQG SRLQW
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IURP QHXURVFLHQWLILF VWXGLHV 6FKMRHGW (ON \W
RI UHOLJLRQ RIWHQ UHPDLQV

6LPLODUO\ WKH UHGXFWLRQLVW DSSURDFKHV WR KXPDQ
PDQLIHVW LQ JHRJUDSKLFDOO\ DQG UHOLJLRXVO\ OLPLW
LQIHUHQFHY DERXW JHQHUDO KXPDQ GLVSRVLWLRQV DQG |
HW DO $v D PDWWHU RI IDFW WKH WKHRUHWLFDO L
ZHOO DV VWXGLHG SRSXODWLRQV LQ WKH FXUUHQW OLW
SURIRXQGO\ :HVWHUQ EDVHG ZLWK WKH PDMRULW\ RI O
&KULVWLDQV &OREHUW 7KLV LV SUREOHPDWLF RQ
JURXQGV 5HOLJLRVLW\ LV RIWHQ FRQFHSWXDOL]JHG DV D ¢
YDOXH V\VWHPV VXFK DV SROLWLFDO RULHQWDWLRQ <HW
GHSHQGVY RQ WKH LGHD RI VHSDUDWLRQ RI FKXUFK DQG VYV
VRFLHWLHY OHWKRGRORJLFDOO\ WKH :HVWHUQ ELDV PD\
importance of God in one’s life, which would be surely puzzling in India for b RWK +LQ G XV

(which God?) and Buddhists alike (devas from the Artipyadhatu or Riipadhatu realm?).

'HVSLWH DQ LPPHQVH SURPLVH RI WKH SRWHQWLDO FRQ
XQGHUVWDQGLQJ UHOLJLRQ WKHVH VLPSO%elLfl® \WLRQV DU
VFKRODUV LQ WKH KXPDQLWLHV +RZHYHU ILQGLQJ WKH F
KXPDQLVWLF DSSURDFKHV LV FUXFLDO LI ZH DLP WR DUUL)
SV\FKRORJ\ UHJDUGLQJ PHQWDO SURFHVVHV DQG EHKDYLI
FXOWXUDO LQVWLWXWLRQ WKDW LV UHOLJLRQ ,Q RWKHU
EHHQ VWXGLHG XVLQJ PHWKRGV FORVHU WR WKH VFLHQFH
FRXUVH PRVWO\ E\ PHWKRGYV FORVHU WR WKH KXPDQLWL]
DERXW WKH UROH RI UHOLJLRXV WUDGLWLRQV LQ IDFLOLWI
WZR VHSDUDWH DSSURDFKHV DYRLGLQJ WKH WUDSV RI H[F
UHVSHFWLQJ WKH FXOWXUDO QXDQFH RI LQGLYLGXDO U}
IHHGEDFN ORRSV IURP FXOWXUH WR KXPDQ SV\FKRORJ\ , S
FRPSOH[ DGDSWLYH V\VWHPV PLJKW SURYLGH D QHFHVVDU
/IDQJ .XQGW

7KH LGHD WKDW VRPH FXOWXUDO LQVWLWXWLRQV DUH FRP
FRPSOH[LW\ VFLHQFH DQ LQWHUGLVFLSOLQDU\ ILHOG WKI
VXFK DV QRQ OLQHDU G\QDPLFDO V\VWHPV DQG GHWHUP
SULQFLSOHV IURP WKHUPRG\QDPLFV IHHGEDFN ORRSV 11U
DSSOLHG LQ DQWKURSRORJ\ VRFLRORJ\ DQG HFRQRPLFV
JHQHWLFLVWY KDYH DOVR DSSOLHG WKH SULQFLSOHV RI F|
DGDSWLYH FKDQJH RYHU WLPH DGGLQJ DQ HYROXWLRQDU

6SHFLILFDOO\ WKH WHUP FRPSOH[ UHIHUV WR D V\\
WKDW LQWHUDFW QRQOLQHDUO\ DV RSSRVHG WR D FRPSO
DUH VWUXFWXUHYV GHILQHG E\ LQWHUFRQQHFWHG SDUWYV V
6\VWHPVY FRQYHUW HQHUJ\ LQWR VSHFLILF RXWSXWV 7KH
system’s composition and LQWHUDFWLRQV EHWZHHQ HOHPHQWYV FDQ
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HQYLURQPHQW WR LQFUHDVH WKH HIIHFWLYH FRQYHUVL
GLVLQWHJUDWHYV LI XQVXFFHVVIXO

2QH RI WKH DGYDQWDJHV Rl WKH V\VWHPLF DSSURDFK LV
VWXG\ IRU LQVWDQFH WKH KXPDQ LPPXQH V\VWHP DV D
PDUNHWYV IRU WKDW PDWWHU GHSHQGLQJ RQ ZKLFK OHY
LOQWHUDFWLQJ FRPSRQHQWV RI WKH V\VWHP )RU WKH S.
KDELOLWDWLRQ WKHVLV LW ZLOO EH XVHIXO WR XQGHUYV
V\V W WRiIN a system’s boundaries are often difficult to draw, we may think about D
UHOLJLRXV V\VWHP DW WKH OHYHO RI D UHOLJLRXV FRPP>
RWKHU 5HOLJLRXV V\VWHPV DUH XVXDOO\ FRPSRVHG RI
DXWKRULW\ P\WK VDFUHG VXSHUQDWXUDO DJHQW PRULCL
5LWXDO LV WKH NH\ FRPSRQHQW KHUH EHFDXVH LW DOO
expenditure to enter the cultural system, which can be transformed to produce the system’s
RXWSXWYV

$PRQJ WKH NH\ RXWSXWV RI UHOLJLRXV V\VWHPV DUH WKH
Lwvy PHPEHUV WKHLU KHDOWK DQG UHSURGXFWLRQ ,Q R
EHLQJ SDUW RI D UHOLJLRXV FRPPXQLW\ ZKLFK LQYROYHV
WDERRV EHOLHYLQJ LQ VXSHUQDWXUDO DJHQWYV GHPDQG
WKHPVHOYHV WR VDFUHG DXWKRULW\ 7KH H[WHQW WKD
FRPPXQLW\ GHSHQGV RQ WKH VHWXS RI VSHFLILF UHOLJLR
DQ LVVXH ZH ZLOO UHWXUQ WR ODWHU LQ WKLV FKDSWHU
FKLHI LQWHUHVW RI WKLY KDELOLWDWLRQ WKHVLV LV KRZ
7KDW LV KRZ WKH FXOWXUDO LQVWLWXWLRQ RI UHOLJLF
PHPEHUV GXULQJ FRRSHUDWLYH GHFLVLRQ PDNLQJ WUXVW

+RZ FDQ WUHDWLQJ UHOLJLRQYV h&lp/ovErebRSteH{woDcEIXSW LY H V)
problem”™ 7KH ILUVW NH\ REVHUYDWLRQ LV WKDW V\VWHPV H)
VRFLR HFRORJLHV DQG ZH VKRXOG H[SHFW V\VWHPV WR E
WKHLU SDVW GHYHORSPHQW EH LW DGDSWLYH RU VWRFKD
:KLOH WKLV SDWK GHSHQGHQF\ GRHV QRW PHDQ WKDW ZH (
pattern of systems’ development, historical stochasticity offers ULFK PLFUR KLVWRULHV
WR EH XQGHUVWRRG E\ KLVWRULDQV DQG DUH RIWHQ W
L P S O L FdlMWih@RfEdm the system’s dynamical nature is that GLIITHUHQW VRFLR HF|
ZLOO PROG VA\VWHPV GLITHUHQWO\ 3XU]J\FNL 6RVLV

YDULDELOLW\ LQ UHOLJLRXV V\VWHPV 7KXV HDFK V\VWEF
FRPSRQHQWY DQG WKH H[DFW VDPH IHHGEDFN ORRSV EHW:z
VA\VWHPV XVXDOO\ VKDUH PRVW RI WKRVH FRPSRQHQWYV EX
VSHFLILF $JDLQ WKLV FRQWH[WXDO VSHFLILFLW\ LV WKH >

5LWXDO EHKDYLRU LV D NH\ FRPSRQHQW NHHSLQJ UHOLJLRXV VA\VWHP\
EHOLHIV DQG SUDFWLFHV RI DQFLHQW UHOLJLRQV WKH IDFW WKDW QR
UHOLJLRXV VA\VWHPVY DUH QR ORQJHU DFWLYH 2QO\ E\ UHYLYLQJ WKHVF}
DV LQ FRQWHPSRUDU\ QHR SDJDQ PRYHPHQWY ZRXOG ZH VHH WKH V\VY\
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XV XQGHUVWDQG WKH VWUXFWXUH RI SDUWLFXODU UHOLJL
FRPSOH[ WKH\ FDQQRW EH UHGXFHG LQWR D VLQJOH FR
FRPSRQHQWY QRQ OLQHDUO\ LQWHUDFW JLYLQJ WKH V\VW
WKDW UHOLJLRXV VA\VWHPY FDQQRW EH GHFRPSRVHG TXLW
careful when studying the system’s part in isolation EHFDXVH ZH DUH GHVWUR\LQJ
RQ WKH KLJKHU OHYHO RI FRPSOH[LW\ ,Q RUGHU WR IXOO\
X Q G HUV W Dlpdar iMtekadtiofd Betyeen the system’s component V. ZKDW VFKRODUV |
KXPDQLWLHV XVXDOO\ VHH DV WKHLU KROLVWLF DSSURDFK

7UDQVODWLQJ WKHVH SULQFLSOHV LOWR FRQFUHWH UHVHL
TXHVWLRQ RI WKLV KDELOLWDWLRQ WKHVLV ZK\ UHOLJLF
LGHQWLI\ WKH PDLQ FRPSRQHQWYV RI D UHOLJLRXV V\VW
XQGHUO\LQJ PHFKDQLVPY WUDFN WKHLU GHYHORSPHQW
ZHOO DV KXPDQ HYROXWLRQ KRZ KDV EHHQ WUXVW WUDG|I
YDULDWLRQ DFURVV FRQWH[WYV KRZ UHOLJLRXV VA\VWHPYV
FXOWXUDO FRQWH[WYV 7TRIHWKHU WKLV KROLVWLF DSSUR
LQ PRUH GHWDLO DQG QXDQFH DQG ZLWK KLIJKHU SUHFLVL
VKRXOG LGHDOO\ FURVV ERVH® BARKUD WH FHDMK HRPABKHDW LV R Q
LW LV QR VXUSULVH WKDW ZH PD\ ILQG WKH HTXLYDOHQWYV
FRIQLWLYH SV\FKRORJ\ HYROXWLRQDU\ KLVWRULFDO SV\
UHVSHFWLYHO\ &RPELQLQJ WKH PHWKRGRORJLFDO DQG FR
WKH FRQYROXWH RI VWXGLHV LQ WKLV KDELOLWDWLRQ
DSSURDFKHV PD\ FURVY IHUWLOL]H HDFK RWKHU

$W WKLV SRLQW PDQ\ UHDGHUV ZRXOG SUREDNE®s BRORLQLHQWHK H &MD

RQ P\ DSSURDFK ,QGHHG KLV YLVLRQ RI Wakthand RdbldMatR.l, VFLHQFHYV
WHQG WR VHH P\ DSSURDFK DV D PRUH UHDOLVWLF HQGHDYRU FRUUHFV
FRQVLOLHQFH 60LQJHUODQG &ROODUG
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MUN I

3. The Convolute

7KH FRQYROXWH LV D UHVXOW RI PRUH WKDQ D GHFDGH RI
wuxvw 7KH SUHVHQWHG UHVHDUFK SDSHUV LOOXVWUDWH
DSSURDFK ZKLFK , DUJXHG IRU DERYH 7KH UHVHDUFK DOV
EHWZL[W WKH KXPDQLWLHVY DQG WKH VFLHQFHV :KLOH P\
SURYLGHG D KXPDQLVWLF SHUVSHFWLYH RQ UHOLJLRXV SK
([SHULPHQWDO 5HVHDUFK RI 5HOLJLRQ DW ODVDU\N 8QLYHL
and Cognitive Sciences, and Harvard’s Human Evolutionary Biology department equipped

PH ZLWK ULJRURXV VFLHQWLILF PHWKRGY DQG H[SHULPHQW
GHILQHG E\ D FRPELQDWLRQ Rl H[SHULPHQWDO PHWKRGYV
VHWWLQJV E\ FURVV FXOWXUDO FRPSDULVRQV WR XQGHU
HITHFWYVY DQG E\ D WLJKW HYROXWLRQDU\ ORJLF WKDW PRW

$V LQWURGXFHG DW WKH EHJLQQLQJ RI WKLY KDELOLWDW!
SUHVHQWHG FRQYROXWH Rl VWXGLHV LV ZKHWKHU DQG KR
UHOLJLRQ , PHDQ FXOWXUDO EHOLHIV SUDFWLEFHV DQG V
VKDUHG E\ D FRPPXQLW\ %)\ L@WihthSHMRD @HEr padbplexsV W, P H
JRRG LQWHQWLRQV RIWHQ PDNLQJ WKH WUXVWRU YXOQH !
FRQYROXWH FRPSULVHVY LQGHSHQGHQW VWXGLHV WKDW GR
LV VRPHWLPHY DGGUHVVHG GLUHFWO\ DQG VRPHWLPHV XQ
FRRSHUDWLRQ RU PRUDOLW\ 7KH DVVXPSWLRQ LV WKDW
EHWZHHQ SHRSOH WKDW LV UHIOHFWHG LQ WKHLU PXWXTE
FRRSHUDWLRQ ZKHUH SHRSOH QHHG WR LQYHVW LQ WKH

FULWLFDOO\ GHSHQGHQW Re@g RiXal i B, adhttigvidVa grioupNsH Z L V H

PRUDO QRUPV FDQ XVXDOO\ EH HTXDWHG ZLWK EHLQJ WU
WKHVH WKUHH WHUPV LQWHUFKDQJHDEO\ VR WKDW , FDQ (
VWXGLHV ,00XVWUDWLQJ WKH SUDFWLFDO DSSOLFDWLRQ
VNHWFKHG DERYH WKLY FRQYROXWH SURFHHGV LQ WKH IR

,Q WKH ILUVW FOXVWHU P\ FR DXWKRUV DQG , LQYHVWLJD\
IDFLOLWDWH WUXVW DQG DUH RIWHQ IRXQG LQ UHOLJLRXYV
WKHVH EHKDYLRUV DUH QRW WKHPVHOYHV UHOLJLRXV 7K
VHEXODU V\VWHPV XVXDOO\ IXOILOOLQJ WKH VDPH IXQFW
LOQYHVWLIDWH WKH EHKDYLRUDO DQG SHUFHSWXDO PHF
VSHFLILFDOO\ LQ UHOLJLRXV VI\VWHPV ,Q RWKHU ZRUGYV
SURPRWH WUXVWZRUWK\ H[FKDQJH ,Q WKH WKLUG FOXV'
TXLQWHVVHQWLDO DVSHMEMHARIHUHQL YRR RWVWAKWIROVWON DR H @Y
FRRSHUDWLYH H[FKDQJH )LQDOO\ LQ WKH IRXUWK FOXVW
DIIRUG WKH FRPPXQLFDWLRQ RI WUXVWZRUWKLQHVV U
WUXVWZRUWKLQHVYVY DV LQ SUHYLRXV FOXVWHUV DOORZL
FRRSHUDWH IRU PXWXDO EHQHILWYV
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&OXVWHU

7KH ILUVW FOXVWHU LV LQVSLUHG E\ WKH QRWLRQ WKDW Z
OHYHO EXLOGLQJ EORFNVY GR QRW QHHG WR EH UHOLJLRX
WKRXJK ZH DUH XOWLPDWHO\ DVNLQJ DERXW WKH IXQFWLR
KLIJKHU OHYHOV RI FRPSOH[LW\ LQ WKH QH[W FOXVWHUYV 1
REVHUYDWLRQ WKDW UHOLJLRQV VKDUH PDQ\ VRFLDO ERQ(
VXFK DV VSRUWYV PLOLWDU\ RU PXVLF PDNLQJ 'XQEDU HW
DO 2Q0H SURPLQHQW EHKDYLRUDO PHFKDQLVP WKDW
DFURVY GLIIHUHQW FRQWH[WYV LV PRYHPHQW PLUURULQJ D
PRY HP #HQ¥&Risen, 2009; Miiller et al., 2012)

OLUURULQJ LV GHILQH GtheK’Hbrtm®ny, podukeWy PeWlite dr verbal

H[SUHVVLRQV 7KH SXUSRUWHG HIIHFWV Rl PLUURULQJ RC
PHFKDQLVPV WKDW DVVHVV WKH NLQ PHPEHUVKLS EDVHG
'"H% UXLQH )RU H[DPSOH UHVHDUFKHUV ZKR SXUSRVH
OLNHO\ WR UHFHLYH KHOS FRPSDUHG WiRert-tWHDUFKHUV Z
3DUWLFLSDQWY DUH DOVR PRUH OLNHO\ WR LPLWDWH WKH
WR WKH EHKDYLRU RI RXWJURXS PHPEHUV /LNRZVNL HW D
RQ WKH RWKHU KDQG LV GHILQHG DV WKH SXUSRVHIXO PD
ORFNHG UK\WKP &RPSDULQJ SDUWLFLSDQWV ZKR WRJHWK
PDWFKLQJ ZLWK SDUWLFLSDQWVY PRYLQJ LQ DV\QFKURQ
VIQFKURQL]JHG JURXSV ZHUH PRUH FRRSHUDWLYH LQ HFR
'LOWHUPXWK +HD WK ,PSRUWDQWO\ DV PHQWLR!
SHUIRUPDQFHV DUH RIWHQ SDUW RI FXOWXUDO FHUHPRQL
UHOLJLRXV ULWXDOV DUH QR H[FHSWLRQ )RU H[DPSOH &
NQHHO VLW WRJHWKHU FKDQW LQ WKH VDPH UK\WKP RU
LOQYROYH V\QFKURQRXV PXVLF PDNLQJ HJ GUXPPLQJ R
HWKQRJUDSKLFDOO\ ZHOO GRFXPHQWHG &XUUDOQ '"HOR

+RZHYHU LI ZH DUH WR DUJXH WKDW UHOLJLRXV V\VWHPV
PRYHPHQWYV WR LQFUHDVH WUXVW EHWZHHQ WKHLU PHPE!
SUHVVXUH RQ FRRSHUDWLRQ LQFUHDVHV WKH XSWDNH RI V
DFWLYLWLHYVY LQFUHDVH LQWHUSHUVRQDO WUXVW I[RU D

+HQULFK HW DO 7UDQVODWLQJ WKLV FDXVDO FKDLQ
IDFW WKDW PLUURULQJ LV RIWHQ VXEFRQVFLRXV RU QR\
FRQVFLRXV JRDO RULHQWHG DFWLYLW\ 8VLQJ PLUURULQ
SUHVVXUHV RQ FRRSHUDWLRQ QDWXUDOO\ LQFUHDVH LPL
FRQVFLRXV GHFLVLRQ ZKLFK ZRXOG QRW EH IHDVLEOH ZL!
VFULEHG <HW E\ SUH VFULELQJ VIQFKURQ\ RU QRW ZH F
RFFXUULQJ PRYHPHQWY PD\ LQFUHDVH WUXVWZRUWKLQHVV

7KH IRUPHU SDUW RI WKH FDXVDO FKDLQ ZDV LQYHVWLJD
\JDODWDV HW DO +DUQHVVLQJ KXPDQ FURVV FXOW
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FRQGXFWHG WKH VDPH H[SHULPHQW DFURVV VL[ GLIITHUHQ\
RQH FRQWLQHQW ,Q HDFK FRXQWU\ ZH LQYLWHG SDUWLF
VSDFH DQG DVNHG WKHP WR VHOHFW RQH SHUVRQ IURP D ¢
DW DQ LQWHUQDWLRQDO FRQIHUHQFH UHODWHG WR YDULR
D VXLWDEOH FDQGLGDWH DQG ZULWH GRZQ WKH UHDVRQV |
GLVFXVVLRQ ZH XVHG WKH +LGGHQ 3URILOHV WDVN ZKHU
LQIRUPDWLRQ DERXW WKH FDQGLGDWHV WKH EHVW JURXS
LQIRUPDWLRQ VKDULQJ &UXFLDOO\ ZH PDQLSXODWHG V
VSHFLILFDOO\ WKH QDWXUH RI WKH WKUHDW RQ ZKLFK \
EHWZHHQ VXEMHFWYVY GHVLJQ ZLWK WKUHH FRQGLWLRQV D
GLVDVWHU WKUHDW HDUWKTXDNH DQG D FRQWURO JURX
'XULQJ WKH GLVFXVVLRQ SHULRG ZH DVVHVVHG WKH U]
SDUWLFLSDQWY ZLWK WKH KHOS RI 6RFLRPHWULF %DGJH
GHWHFWLRQV WR LQGH[ SDUWLFLSDQWY UHODWLYH SRVL!
ZHUH DEOH WR WHVW ZKHWKHU D WKUHDW VSRQWDQHR>
PLUURULQJ UHIOHFWLQJ WKH QHHG IRU LQFUHDVHG FRRSH

‘H IRXQG WKDW PRYHPHQW PLUURULQJ ZDV ODUJHU LQ WKH
WKUHDW FRPSDUHG WR WKH FRQWURO FRQGLWLRQ ZKLOF
FRPSDULVRQ Rl WKH RXWJURXS WKUHDW DQG FRQWURO FR
FRQGLWLRQ ZLWK JHQGHU ZH IRXQG WKDW WKH RXWJURX
PHQ EXW QRW LQ ZRPHQ LQGLFDWLQJ WKDW QDWXUDO GL'
WKUHDW RQO\ PHQ 7KH ODWWHU UHVXOW DJUHHV ZLWK
VXJIHVWLQJ WKDW WKH PLUURULQJ PHFKDQLVP LV LQGHHC
FRQWH[W VSHFLILF 1RWDEO\ RXU UHVXOWVY DOVR YDULHG
GLVFXVV LQ PRUH GHWDLO LQ WKH IXO0 DUWLFOH

7KH VHFRQG SDUW RI WKH FDXVDO FKDLQ FDQ EH WHVWFE
PRYHPHQWY 7ZR VWXGLHV LQ WKH FRQYROXWH UHSUHVHQ)
ZH LQYLWHG SDUWLFLSDQWY LQGLYLGXDOO\ LQWR D ODEF
DQRWKHU SDUWLFLSDQW WKURXJK D YLGHR WUDQVPLVVLR(
VHFROBUWTL FABW @WYLGHRUHFRUGLQJ Rl RXU FRQIHGHUDWI
DPRXQW RI VIQFKURQL]DWLRQ ,Q WKH KLJK VI\QF FRQGLW
SUHVFULEHG PRYHPHQWY ZLWK H[DFW WLPLQJ VXFK WKI
PRYHPHQWY DQG ZHUH LQ VtQdaKdR @e\ confQerdicks HP R R PVH\QW

WLPLQJ ZDV VRPHWLPHV VKLIWHG UHVXOWLQJ LQ SHULRGC
SHUIRUPLQJ WKH SUH VFULEHG PRYHPHQWY DQG WKH FRQI
SDUWLFLSDQWY SHUIRUPHG WKH VDPH PRYHPHQWYV DV LQ )
YLGHR WUDQVPLVVLRQ WKDW LV QR VRFLDO DVSHFW RI Wi

$IWHU HQJDJLQJ LQ WKH PRWRU H[HUFLVH SDUWLFLSDQWYV
SHUIRUPHU DQG SOD\HG D WUXVW JDPH ZLWK KLP LQ WKH
WUXVW JDPH ZLWK DQRWKHU DQRQ\PRXV SDUWLFLSDQW ,
ZLWK D VXP RI PRQH\ IURP ZKLFK WKH\ FDQ VHQG D SRUWLEF
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VHQG LV WULSOHG DQG UHFHLYHG E\ WKH VHFRQG SOD\HU
RI WKLV WULSOHG VXP WR WKH RULJLQDO VHQGHU ,I SOD!
ZKHQ WKH ILUVW SOD\HU VHQGYV WKH IXO0 DPRXQW ZKLFK
KDOI EDFN +RZHYHU LI WKH\ GR QRW WUXVW HDFK RWKHI
EHFDXVH LI WKH\ ZRXOG VHQG HYHU\WKLQJ WKH VHFRQG
REVHUYHG WKDW SDUWLFLSDQWY LQ WKH KLJK V\QF FRQ
HQGRZPHQW FRUUHVSRQGLQJ WR WKH IDFW WKDW V\QF
FRQIHGHUDWH ZDV DOVR UDWHG DV WKH PRVW OLNDEOH LQ

6WXG\ IRFXVHG RQ ZKHWKHU WKH HIITHFWV RI VIQFKURQ\ F
VRFLDO SUHIHUHQFH IRU VIQFKURQL]J]HG FRPUDGHV RU D J
HYHU\RQH &KYDMD HW DO ‘H XVHG WKH VDPH SUR)
SUHYLRXV VWXG\ /DQJ HW DO EXW UDWKHU WKDQ D'
ZLWK WKH FRQIHGHUDWH ZH DVNHG WKHP WR MXGJH WK
6SHFLILFDOO\ DIWHU WKH V\QFKURQL]J]DWLRQ SHULRG SDI
PRUH GHPDQGLQJ WDVN WR RWKHU SDUWLFLSDQWY GHVS
FRQGLWLRQ SDUWLFLSDQWY MXGJHG WKLV EHKDYLRU DV C
ELQGY SHRSOH WRJHWKHU LW GRHV VR RQO\ LQ WKH FLUF
RI RXWVLGHUYV

TRIHWKHU WKHVH VWXGLHV VXJJHVW WKDW LPLWDWLRQ L
XQGHU SUHVVXUH IRU JURXS FRRSHUDWLRQ DQG WKDW WK
SHUVRQDO WUXVW 7KLV FDXVDO FKDLQ KHOS XV ZK\ UHOL
VIQFKURQRXV PRYHPHQWY DV D PHDQV WR ERQG SHRSOH V
HITHFWLYHO\ DFKLHYLQJ ODUJHU FRRSHUDWLYH EHQHILWYV
HITHFW LV WKDW WKH HIITHFWV RI VIQFKURQ\ DUH ERXQG WI
WUXVW WRZDUG RXWVLGHUV ,Q RWKHU ZRUGV WKH HIIHFW
EH\RQG WKH SHUIRUPLQJ JURXS F | SHGGLVK HW DO

&OXVWHU

:KLOH WKH ILUVW FOXVWHU RI VWXGLHYV ZDV GHGLFDWHG V
E\ UHOLJLRXV VA\VWHPV EXW QRW WKHPVHOYHV UHOLJLRXYV
PHFKDQLVPV WKDW DUH RIWHQ DVVRFLDWHG ZLWK UHOLJL
UHOLJLRXV QRUPV WKDW UHJXODWH LQWHUSHUVRQDO FRC(
PDNLQJ SHRSOH WUXVWZRUW K\

7KH ILUVW VWXG\6MXBHLIPEQKVWHREZ UHOLJLRXV ULWXDO T
RI PRUDO QRUPV DV REMHFWLYHO\ H[LVWLQJ &KYDMD HW
FUXFLDO IRU DQ\ VRFLHW\ EHFDXVH D TXLFN QRUP WXUQD
OHDYHV SHRSOH OLYLQJ LQ XQFHUWDLQW\ QRW NQRZLQ
H[FHSWLRQDO LQ WKLV UHVSHFW EHFDXVH WKH\ RIWHQ HY]
D YHLO Rl HWHUQDO DQG REMHFWLYH H[LVWHQFH ,Q RWK
JRGV DQG LQGHSHQGHQW RI KXPDQ ZLOO :KHQ PRUDO QRU
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DUH OHVV OLNHO\ WR EH GRXEWHG DQG SHRSOH DUH P
IRUWKFRPLQJ

+RZ GRHV UHOLJLRXV ULWXDO DIIHFW WKH SHUFHSWLRQ R
DUJXHG WKDW WKLV SHUFHSWLRQ LV DIITHFWHG E\ WKH VSH
uLJLG DQG UHSHWLWLYH SHUIRUPDQFH RI DFWV DQG XW!
SDSSDSRUW 7KH IDFW WKDW ULWXDOV PXVW EH SHU
QRUPVY DUH PDWHULDOL]HG LQ WKH DFWV DQG XWWHUDQF
VZHDULQJ DQ RDWK WR HDFK RWKHU PDWHULDOL]HV WKH H
WKH RDWK ZRXOG EH RQO\ SUHVHQW LQ LQGLYLGXDO PLQC
PDNHV LW FOHDU ZKR WRRN LW DQG ZKR GLG QRW IRU
FRPPLWPHQW WR D VSHFLILF PRUDO QRUP /LNHZLVH WKH
LV WKH IDFW WKDW WKH\ DUH SHUIRUPHG LQ WKH VDPH P
LQFUHDVH WKH SHUFHSWLRQ RI WKH HWHUQDOLW\ RI PRUD!

7R WHVW WKHVH K\SRWKHVHV ZH FRQGXFWHG VL[ VXUYH\

focusing on the frequency of ritual performance and participants’ perceptionV R1 PRUDO QRUP
‘H IRXQG WKDW WKH PRUH SDUWLFLSDQWY DWWHQGHG FRO
QRUPVY DV REMHFWLYHO\ H[LVWLQJ )XUWKHUPRUH ZH DO\
DGGUHVVHG WKH YDULRXV ULWXDO DVSHFWV DQG WKHLU

ULWXDOV PDWHULDOL]H QRUPV ILQGLQJ WKDW KLJKHU VF
REMHFWLYLW\ ,PSRUWDQWO\ ZH REVHUYHG DQ LQWHUDF
DVSHFWV VXJJHVWLQJ WKDW PRUDO REMHFWLYLW\ ZDV W
UuLwxbov DV ULJLG UHSHWLWLYH DQG PDWHULDOL]LQJ I
DWWHQGHG ULWXDOV IUHTXHQWO\

,Q WKH VHFRQG VWX&GN XRZW KHN\D FIOXWGVAKWHWKHU PRUDO QF
LQWHUSHUVRQDO WUXVW PLIJKW EH HYRNHG E\ UHPLQGHU"
QRUPV 1LFKROV HW DO $FURVV WKUHH FRXQWULHV
WKDW DUH DVVRFLDWHG ZLWK ULWXDOV HJ WKH $YH 0DU
FRPSDUDEOH VHFXODU PXVLF DV FRQWURO FRQGLWLRQV

O D E R U D ¥WékedthertQ €hgage in a “dots task.” ,Q WKLV WDVN SDUWLFLSDQ
ZLWK D VFUHHQ GLYLGHG LQWR WZR KdsCP¥rttiparidsQdsk il DF K KD (
WR VHOHFW WKH VLGH RI WKH VFUHHQ ZLWK PRUH GRWV |
WKHLU VHOHFWLRQ &UXFLDOO\ RQH VLGH LV DOZD\V PRU
WKH QXPEHU RI GRWV VR SDUWLFLSDQWY DUH LQFHQWLYL

,Q D EHWZHHQ VXEMHFWV GHVLJQ SDUWLFLSDQWY OLVWH
ZKLWH QRLVH RU QR VRXQG GXULQJ WKLV WDVN :H IRXQG
DPRXQW RI FKHDWLQJ ZKHQ ORRNLQJ DW WKH IXOO VDPS
UHOLJLRXV DIILOLDWLRQ ZH VDZ WKDW WKH UHOLJLRXV V
UHOLJLRXV SDUWLFLSDQWYVY 7KLV UHVXOW LV LQ OLQH ZLW
ULWXDOV RQO\ SHRSOH ZKR DVVRFLDWHG UHOLJLRXV PXV
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WKHLU FKHDWLQJ /RJLFDOO\ UHOLJLRXV VWLPXOL GLG Q
QHFHVVDULO\ DVVRFLDWH UHOLJLRXV PXVLF ZLWK SDUWLF>

&OXVWHU

7KH WKLUG FOXVWHU RI VWXGLHV LV IRFXVHG RQ—H[DPLQL
EHOLHI LQ VXSHUDQ® XIWWD\W HIHRWWQ WUXVWZRUWKLQHV
PRWLYDWHG E\ WKH ZRUOG ZLGH UHFXUUHQFH RI FHUWDL(
QDPHO\ WKHLU LQWHUHVW LQ KXPDQ LQWHUSHUVRQDO FR(
ZRWBOBRVW SRSXORXV UHOLJLRQV JRGV DUH RIWHQ EHOLHY
RWKHU PDQGDWH FHUWDLQ EHKDYLRUVY DQG RU DGKHUH W
DQG LPSRUWDQWO\ SXQLVK WUDQVJUHVVLRQ RI WKHVH QF
EHOLHYHG WR EH VHW IRUWK E\ WKH &KULVWLDQ *RG VXPF
&KULVWLDQ FRPPXQLW\ ZLWK VSHFLILF LQVWUXFWLRQV

,PSRUWDQWO\ &KULVWLDQ *RG LV EHOLHYHG WR EH RPQLYV
observe people’s adherence to WKH 7HQ &RPPDQGPHQWY DQG SXQLVK W
GLUHFWO\ LQ WKHLU OLYHV RU LQ WKH DIWHUOLIH 7KLV PL
D JRG ZKR FDQ REVHUYH DQG SXQLVK KXPDQ LQWHUSHUVRC

,(QWHUHVWLQJO\ SUHYLRXV VWXGLHV ZRUNLQJ ZLWK HWKQ
EHOLHI LQ PRUDOL]LQJ JRGV LV DVVRFLDWHG ZLWK D FHU
WKDW WKLV EHOLHI DSSHDUV PRVWO\ LQ ODUJH VFDOH VRF
DO 7KLY REVHUYDWLRQ ZDV LQ OLQH ZLWK D FOXVW
EHOLHI LQ PRUDOL]LQJ JRGV HYROYHG DW WKH RQVHW R
SUHVVXUHV RQ FRRSHUDWLRQ ZLWK DQRQ\PRXV SHRSOH

LWK WKH DUULYDO RI DJULFXOWXUH SHUPDQHQW \
VRFLHWLHY SHRSOH VWDUWHG WR LQWHUDFW ZLWK DQRQ'
FRXOG QRW UHO\ RQ PHFKDQLVPV IDFLOLWDWLQJ WUXVW
UHSXWDWLRQ 6XSHUQDWXUDO DJHQWYV ZKR ZHUH EHOLHY
DGKHUHQFH DV ZHOO DV EHOLHYHG WR KDYH WKH DELOL\
VROYHG WKLV SUHVVXUH EHFDXVH WKH SRWHQWLDOO\ KI
WUHVSDVVLQJ H J HWHUQDO SXQLVKPHQW LQ WKH DIWH
NQRZLQJ WKDW RWKHU SHRSOH DOVR EHOLHYH LQ WKH VI
DPRQJ DQRQ\PRXV FR UHOLJLRQLVWY IXUWKHU SURPRWLQ.
VHH %HKHLP HW DO

7R WHVW WKLV WKHRU\ LQ 6WXG\ /IDQJ HW DO ZH
VRFLHWLHYV ZKR GLIIHUHG LQ WKHLU UHOLJLRXV EHOLH
UHOLJLRQV VXEVLVWHQFH I[JURP KXQWHU JDWKHUHUV W
JHRJUDSKLFDO ORFDWLRQ IURP 6RXWK $PHULFD RYHU $
VHOHFWHG D PRUDOL]JLQJ JRG WKDW FDUHG DERXW KXPDQ
ORFDO JRG ZKR ZDV QRW LQWHUHVWHG LQ KXPDQ LQWI
LQGLYLGXDOO\ LQYLWHG LQWR D VHFOXGHG DUHDBD DKHUH W
5DQGRP $OORFDWLRQ *DPH 5%$* DQG D 'LFWDWRU *DPH '*
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,Q 5$* SDUWLFLSDQWY DUH HQGRZHG ZLWK FRLQV D ELC
FXSV 7KH\ DUH LQVWUXFWHG WR WKLQN RI D UXOH DVVI
SDUWLFXODU FXS WKHQ WLPHV UROO WKH GLH DQG DO
,PSRUWDQWO\ WKH FRLQV LQ HDFK FXS DUH LQWHQGHG IR
WKLY JDPH DORQH VR WKH\ FDQ DOORFDWH WKHLU PRQH\
WKH GLH UROO UHVXOWYV '* LV PXFK VLPSOHU WKDQ WKDW
FDQ DOORFDWH WKH FRLQV EHWZHHQ WKH WZR FXSV KRZHY

,PSRUWDQWO\ ZH XVHG GLIIHUHQW ODEHOV RQ WKHVH FXS
3DUWLFLSDQWY SOD\HG ZLWK FXSV ODEHOHG DV 6HOI YV
YV 'LVWDQW &R UHOLJLRQLVW 6HOI YV 2XWJURXS DQG 'L
SXUSRVH RI WKH JDPH FRLQV LQ WKH 6HOI FXS ZHUH GHOL
&R UHOLJLR QL paficifaxt’S rdlikRusWKRIPPXQLW\ LQ WKHLU YLOODJ
'LVWDQW FXS WR D UHOLJLR Xatici®R REKIQtEoM/But PFoBxiaiF K QQD W K H
GLVWDQW DQRQ\PRXV YLOODJH DQG RXWJURXS WR D GLVW
UHOLJLRXV DIILOLDWLRQ 6HOHFWLQJ WKHVH GLIITHUHQW F)
LQ PRUDOL]JLQJ JRGV KHOSV H[WHQG FRRSHUDWLRQ WR

UHOLJLRQLVW FXS EXW QRW WR RXWJURXSV RXWJURXS
HYROXWLRQ RI PRUDOL]JLQJ JRGV 1RUHQ]D\DQ HW DO

2XU UHVXOWV PRVWO\ VXSSRUWHG WKH WKHRU\ $FURVV V
WKDW D JRG PRQLWRUV KRZ SHRSOH WUHDW HDFK RWKHU
FRQWULEXWHG WR WKH GLVWDQW FR UHOLJLRQLVW FXS LC
WUHDWHG GLVWDQW FR UHOLJLRQLVWY PRUH IDLUO\ UDWK
FRPPXQLW\ ,QWHUHVWLQJO\ WKH VDPH HIIHFWV ZHUH QRYV
DQG UHZDUGLQJ VXJIJHVWLQJ WKDW SXQLVKPHQW DQG PRC
ZKLFK EHOLHI LQ VXSHUQDWXUDO DJHQWYV DIIHFWV WUXVW
JRGV RQ DOORFDWLRQV WR RXWJURXSV ZHUH TXLWH YDUL
GLVFHUQ DQ\ VI\VWHPDWLF SDWWHUQ H[FHSW IRU D VSHFX
FRQWULEXWHG PRUH WR WKH RXWJURXS FXSV +RZHYHU |
GLVWDQW FR UHOLJLRQLVWY ZKLFK ZDV UDWKHU V\VWHPI
UHODWLRQVKLS WR RXWJURXSV SURYHG PRUH GLIILFXOW
RXWJURXSVY ZHUH GLUHFWO\ LQ FRQIOLFW RYHU UHVRXUFH)

7KH VHFRQG VWXGY6MXGAKLI/PEQMNEGWMKHKIH H[SODQDWRU\ SRV
IXVLRQ LQ KXPDQ FRRSHUDWLRQ DFURVV HLJKW GLITHUHQW
WKH VDPH GDWDVHW DV LQ WKH SUHYLRXV VWXG\ EXW DEI
IDFW w&/ iidaswed participants’ identity fusion with co UHOLJLRQLVWYV DQG RX
H[ISORUH ZKHWKHU WKH FRQFHSW RI LGHQWLW\ IXVLRQ
participants’ behavior PRVW RI WKH SUHYLRXV HYLGHQFH ZDV VHOI
EHHQ GHVFULEHG DV D YLVFHUDO IHHOLQJ RI RQHQHVV Z
LGHQWLWLHYVY LOWHUFHSW HDFK RWKHU 6ZDQQ HW DO

FRPSHWLWLYH FRQFHSW WR VRFLDO LGHQWLW\ WKHRU\ 7D
LV DEVRUEHG E\ JURXS LGHQWLW\ OHDYLQJ JURXS PHPEHL
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DUH PRWLYDWHG WR DFW SHUVRQDOO\ RQ EHKDOI RI WKH
IRUP RI VHOI VDFULILFH $WUDQ HW DO 8VLQJ WKH Y
SDUWLFLSDQWY VHH FLUFOHV WKDW HLWKHWGoGeRetQIRW RYHU

ZH DVVHVVHG ZKHWKHU IXVLRQ ZLWK FR UHOLJLRQ
UHOLJLRQLVWY DQG RXWJURXSVY LQ WKH 5%* $OWKRXJIK Z}
IXVLRQ SRVLWLYHO\ SUHGLFWHG FRQWULEXWLRQV WR WK
QHHGHG HYLGHQFH WKDW WKH FRQFHSW RI LGHQWLW)\ IXVL

&OXVWHU

:KHUHDV WKH WKLUVW WKUHH FOXVWHUV RI SDSHUV H[DP
JHQHUDWH WUXVWZRUWKLQHVV WKH ILQDO FOXVWHU RI
IDFLOLWDWH WKH FR BPoth€ Lwoeidds\WHoiR Ghe Woikirhibiiddtidnh of one’s

FRPPLWPHQW WR D UHOLJLEHMmtU® el thaditiBn@Q nbrQGthaF DW HYV L
RWKHUV FDQ UHO\ RQ )RU LQVWDQFRP RHGXBAALW IV WRV WK HI
FDQ PHUFKDQWY UHFRJQL]H WKDW WKHLU DJHQW LV D W
PDQGDWHG E\ $OODK" 7KH ILQDO WZR VWXGLHV LQ WKLV FF
YLVXDO PDUNHUV RI UHOLJLRXV DIILOLDWLRQ DIIHFW WU X\
HVSHFLDOO\ UHOLDEO\ LQ ULVN\ FRRSHUDWLYH GLOHPPDV

SHOLJLRXV WUDGLWLRQV RIWHQ UHTXLUH WKHLU PHPEHUV
PDUNHUVY RU NHHS WR VSHFLILF GLHWDU\ UHVWULFWLRQV
E\ WKHLU WUDGLWLRQDO JDUE ORQJ EODFN VXLW D KDW

RI KHDG FRYHULQJV IURP VFDUIV WR EXUTDV DQG QLTDEV
D QHFNODFH RU URVDU\ EHDGY DURXQG WKHLU ZULVWV -F
SRUN DQG +LQGXV GR QRW HDW PHDW DOWRJHWKHU RU DYV
LQGLFDWH PHPEHUVKLS LQ D VSHFLILF UHOLJLRXV JURXS

JLYHQ WUDGLWLRQ $V VXFK RWKHU FR UHOLJLRQLVWYV F
FRRSHUDWLYH SDUWQHUYV

7R WHVW WKLV K\SRWKHVLV ZH FRQGXFWHG D VWXG\ LQ
6KDYHU HW DO ZKHUH SHRSOH IURP GLITHUHQW UHO
RQ D GbLO\ EDVLV \HW UHPDLQ UHODWLYHO\ VHIJUHJDWHG
UHOLJLRQLVWYV ORUHRYHU UHOLJLRXV DIILOLDWLRQ LV W
ZLWK ,QGLDQ DQFHVWU\ DUH PRVWO\ +LQGXV SHRSOH Z
&DWKROLFV ‘H KDUQHVVHG WKHVH QDWXUDO DVVRFLDWLR
DQG SUHSDUHG D VHW RI SKRWRJUDSKV RI PHQ ZLWK ERWI
WKH PRVW QHXWUDO IDFHV 7KHQ ZH SKRWRVKRSSHG UHOI
ZLWK D &KULVWLDQ FU-DWQVDD/EGPD UGN REXWKIHODRNUHKHD G

‘H LQYLWHG SHRSOH RI ERWK HWKQLFLWLHYVY LQGLYLGXDOO
WKHP ZLWK D FRRSHUDWLYH GLOHPPD XVLQJ WKH 7UXVW *
ZHUH HQGRZHG ZLWK D VXP RI PRQH\ DQG ZHUH VKRZQ WH(
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IURP ZKLFK RQH IDFH DGRUQHG WKH FURVV DQG RQH WKH
ZKHWKHU WKH\ ZDQWHG WR LQYHVW WKHLU HQGRZPHQW LQ
WKH WULSOHG DPRXQW WR EH UHWXUQHG WR WKHP 7KH L
DQFHVWU\ LQYHVWHG WKH PRVW PRQH\ LQ ,QGLDQ IDFHV Z
DQFHVWU\ LQ $IULFDQ IDFHV ZLW KpaNi&gdnt& thiRaeénts:ilo DOV R L C
IDFHV ZKHUH WKH UHOLJLRXV PDUNHU ZDV LQFRQJUXHQW Z
FURVV ILQGLQJ WKDW WKHVH SHRSOH ZRXOG XVXDOO\ E}F
WKH K\SRWKHVLY WKDW UHOLJLRXV PDUNHUV KHOS FRPPXQ
VXFK E\ FR UHOLJLRQLVWYV

'KLOH UHOLJLRXV PDUNHUV VHHP WR EH HIIHFWLYH LQ

LQGLYLGXDOV WKH\ FDQ DOVR EH IDNHG D SHUVRQ PLJKV
&KULVWLDQ DIILOLDWLRQ ZLWKRXW FRPPLWWLQJ WR WKH
SRWHQWLDO XQUHOLDELOLW\ RI WKHVH PDUNHUV PD\ KHC
DIILOLDWLRQ PDUNHUV DUH PRUH FRVWO\ WKDQ RWKHUYV

DSSOLHVY WR ULWXDO SHUIRUPDQFH HJ WDNLQJ D EXV W
VDPH URXWH RQ NQHHV 7R H[SODLQ WKH FRVWOLQHVV RI
WKHVH SUDFWLFHV UHOLDEO\ FRPPXQLFDWH D FRPPLWPHQ\
RXU PRGHO UHOLDEOH FRPPXQLFDWLRQ RI FRRSHUDWLYH
VLIQDO SURGXFWLRQ DV VXJJHVWHG E\ FRVWO\ VLJQDO
2ULJLQDOO\ GHYHORSHG WR H[SODLQ QRQ KXPDQ DQLPDO F
LI 3HUVRQ $ ZRXOG EHQHILW IURP UHOLDEO\ DGYHUWLVLC
3HUVRQ % ZRXOG EHQHILW IURP UHFHLYLQJ WKLV LQIRUF
WUXVWZRUWK\ SDUWQHUV 3HUVRQ $ ZRXOG SURGXFH D \
ZDON RQ NQHHV 6LQFH LQGLYLGXDOV ZLWK ORZ TXDOLW\
SD\LQJ WKH FRVW RI WKH VLJQDO DQG ODWHU JDUQHULC
H[FKDQJH LV SURILWDEOH RQO\ IRU LQGLYLGXDOV ZLWK KL.

*RLQJ EDFN WR FRVWO\ UHOLJLRXV EHKDYLRU SUHYLRXV |
ZHUH DVVRFLDWHG ZLWK KHOSLQJ RWKHUV 3RZHU |
SRVLWLYHO\ SUHGLFWHG VXEVHTXHQW DQRQ\PRXV FKDUL\
&RVWO\ ULWXDOV DUH DOVR UHFRJQL]JHG DV FRPPLWPHQW °
RXU VWXG\ RQ WKH SHUFHLYHG WUXVWZRUWKLQHVV RI SLC
DO IRUWKFRPLQJ VKRZHG WKDW UHOLJLRXV SLOJULPV

VHQGLQJ FRVWOLHU VLIJQDOV DUH WUXVWHG PRUH +RZH)
WKHRU\ WKLV HYLGHQFH FDQQRW GLVHQWDQJOH ZKHWK
VLIJQDOLQJ RU ZKHWKHU FRVWO\ VLIJQDOV FDXVH WKHVH L
ZRXOG KDYH LW $URQVRQ O0OLOOV

7R WKLV HQG ZH GHYHORSHG DQ H[SHULPHQWDO IUDPHZ
ODERUDWRU\ VHWWLQJ /DQJ &KYDMD HW DO 8VLQJ
ILUVW VFRUHG RXU SDUWLFLSDQWY RQ WKHLU FRRSHUDWL
PHPEHUVKLS LQ GLIITHUHQW JURXSYVY 7KH JURXS WDVN ZDV
HDFK SDUWLFLSDQW UHFHLYHV DQ LQLWLDO HQGRZPHQW
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HQGRZPHQW WR D VKDUHG FRPPRQ SRRO ZLWK WKUHH RWK
doubled and equally redistributed among the four players. Thus, while everyone’s full

cooperation would double participants” earninJV NHHSLQJ WKH HQGRZPHQW D
EHQHILWY RI LQYHVWPHQWY RI RWKHUV LV DQ HYHQ PRUH
IDFHVY D GLOHPPD RI ZKHWKHU WR WUXVW RWKHUV DQG H¢
GRXEOH WKHLU HQGRZPHQW RU ZKHWKHU WKH ULVN WKDV
HITRUW LV WRR KLJK

2XU SDUWLFLSDQWY FRXOG FKRRVH EHWZHHQ WZR JURXSV
RI WKHLU HQGRZPHQW WR VLJQDO WKDW WKH\ ZLOO FRQW
FRQFHDOHG ZKHUH QR VXFK VLIJQDO ZRXOG EH VHQW 7KI
vVLIQDOLQJ DV REVHUYHG LQ WKH UHDO ZRUOG ,PSRUWDAC
KLIJK FRVW VLIJQDO FRVW RI WKHLU HQGRZPHQW DQG
HQGRZPHQW FRQGLWLRQV H[SHFWLQJ WKDW WKH KLJK FF
DVVRUWLQJ SHRSOH ZLWK FRRSHUDWLYH LQWHQWLRQV DOQ¢
FRVW FRQGLWLRQ 7KH UHVXOW RI WKLV WHVWLQJ UHYHD
LOQWHQWLRQV ZHUH OHVV OLNHO\ WR FKRRVH WKH FRVWO\
WKH ORZ FRVW FRQGLWLRQ DQG SD\LQJ WKH FRVW WR VL
ZLWK ODUJHU FRQWULEXWLRQV WR WKH FRPPRQ SRRO
HISHULPHQWDO HYLGHQFH IRU WKH IXQFWLRQDO UROH RI F
FRPSOHPHQWY SUHYLRXV TXDVL H[SHULPHQWDO VWXGLHYV
VLIQDO FRVW ZRXOG EH XQHWKLFDO WR PDQLSXODWH
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4. Summary and Future Directions

$W WKH EHJLQQLQJ Rl WKLV FRPPHQWDU\ , SRQGHUHG WKHI
RQ RWKHUV DQG VXJJHVWHG WKDW DQ H[SODQDWLRQ VKF
SVI\FKRORJ\ DQG FXOWXUH ORUH VSHFLILFDOO\ DW WKH L
KDELOLWDWLRQ WKHVLV SUHVHQWHG IRXU FOXVWHUV RI V)
DQJHOV DQG DW YDULRXV OHYHOV RI FRPSOH[LW\ IURP OR
UHOLJLRXV EHOLHIV QHVWHG ZLWKLQ SDUWLFXODU FXOWX|I
KXPDQ UHOLJLRXV SUDFWLFH KDUQHVVHVY PHFKDQLVPV VXI
WUXVW DVVRFLDWLYH OHDUQLQJ WR LQVWLOO QRUPDWL"
UHOLJLRXV QRUPV REMHFWLYH EHOLHI LQ PRUDOL]LQJ JR
IHDU Rl SXQLVKPHQW DQG VSHFLILF DSSHDUDQFHV DQG
FRPPXQLFDWH PHPEHUVKLS LWV DVVRFLDWLYH QRUP FRP
RWKHU FR UHOLJLRQLVWY , DUJXHG WKDW DOWRJHWKHU
DGDSWLYH V\VWHP WKDW IDFLOLWDWHV LQWUD JURXS FRR
DQG SUDFWLFHV ,Q RWKHU ZRUGV WKDW UHOLJLRQV HYR
EHQHILWY E\ VWDELOL]LQJ ULVN\ FRRSHUDWLRQ

7TKURXJKRXW WKH SUHVHQWHG VWXGLHV , KHDYLO\ UHOLH
:KLOH SV\FKRORJ\ VHUYHV DV WKH XQLI\LQJ DSSURDFK R
WKHRULHYV IURP DQWKURSRORJ\ EHKDYLRUDO HFRORJ\ F>
ELRORJ\ DQG UHOLJLRXV VWXGLHV /LNHZLVH WKH VWXGLI
I[IURP ODERUDWRU\ H[SHULPHQWY RYHU H[SHULPHQWYV LQ W
GDWD VHWV 7RJHWKHU ZLWK P\ FR DXWKRUV ZH H[SHULPH
LQ FRXQWULHV DFURVV WKH VWXGLHV LQ WKLV FRQYR
DFNQRZOHGJH DOO WKH KHOS DQG VLQFHUHO\ WKDQN DOC
VHH WKH $WWDFKPHQW IRU WKH VSHFLILFDWLRQ RI P\ FRQ
LOQWR WKH YDULRXV IDFHWV Rl FRPSOH[ SKHQRPHQD LV
DSSURDFKHV DQG WKHVH DSSURDFKHYVY DUH LPSRVVLEOH ZI

5HIOHFWLQJ RQ WKH PHWKRGRORJLHV XVHG , ZRXOG DOVF
SUDFWLFHV LQ P\ RZQ UHVHDUFK DV ZHOO DV LWV LPSRUW
DQG VFLHQFH LQ JHQHUDO %\ PHWLFXORXVO\ GRFXPHQW|
PDWHULDOV DORQJ ZLWK GDWD DQG VWDWLVWLFDO FRGH
GDWD DQG UHVRXUFHV WKDW DOORZV RWKHUV WR WDNH X
DSSOLFDWLRQV /LNHZLVH RSHQ VFLHQFH SULQFLSOHV D
LPSURYH RQ RXU SRWHQWLDO VKRUWFRPLQJV ZKLFK DUH
WRS RI WKH RSHQ GDWD DQG RSHQ FRGH SROLFLHV WKL
UHJLVWHUHG UHSRUW /DQJ &KYDMD HW DO ZKHUH
DQG DQDO\VLV ZHUH ZULWWHQ XS DQG SHHU UHYLHZHG EHI
SDQDFHD VXFK D FDUH I ¥%&cinSBURilidationRidis” KnpGSHology
DVVRFLDWHG ZLWK SUDFWLFH YV (MotKet BLV2037)KDFNLQJ KDUNL®
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$ VLPLODU DUJXPHQW FDQ EH PDGH DERXW WKH LPSRUWDC
SV\FKRORJLFDO UHVHDUFK 7KH DFURQ\P :(,5' LV D FDWFI
(GXFDWHG ,QGXVWULDOL]HG 5LFK DQG 'HPRFUDWLF DGM
LQ SV\FKRORJ\ $SLFHOOD HW DO +HQULFK HW DO
FRQYHQLHQW VDPSOLQJ XVXDOO\ VWXGHQWY DVVXPLQJ V
WKH WRWDOLW\ RI WKH KXPDQ SRSXODWLRQ +RZHYHU D\
+HQULFK WKLV DVVXPSWLRQ GRHV QRW KROG D
GLYHUVLW\ LV WKH QH[W FKDOOHQJH IRU SV\FKRORJLF
JHQHUDOL]DELOLW\ RI UHVXOWYV VKRXOG EH EDFNHG XS E\
DOZD\V IHDVLEOH DV , FDQ SHUVRQDOO\ WHVWLI\ DIWHU
LQYROYLQJ GLIIHUHQW ILHOG VLWHV /DQJ HW DO 3
LQIHUHQFHVY VKRXOG EH PRUH PRGHVW DQG UHODWH RQO\ "

'"HVSLWH RXU EHVW HIIRUWV WKH FRQFOXVLRQV WKDW FDC
DUH OLPLWHG LQ VHYHUDO DVSHFWV DQG DV LV FXVWRPD
UHVHDUFK ,Q WKH UHPDLQGHU RI WKLV FRPPHQWDU\ , ZL
ZRXOG KHOS XV WR EHWWHU XQGHUVWDQG WKH G\QDPLF U
UHOLJLRQ LQ FUHDWLQJ VXVWDLQLQJ DQG FRPPXQLFDWLGC

7KH ILUVW IXWXUH GLUHFWLRQ GLUHO\ QHHGHG LV ORQJLW
G\QDPLF UHODWLRQVKLS $00 RI WKH VWXGLHV LQ WKLV F
ZH RIWHQ XVHG H[SHULPHQWDO PDQLSXODWLRQ WR DUUL®
YDULDEOHY WKHVH PDQLSXODWLRQVY DUH UDWKHU DUWLIL
SUDFWLFHV H J E\ IRUFLQJ SHRSOH WR SDUWLFLSDWH LC
JRG LV HLWKHU KLJKO\ XQHWKLFDO RU VWUDLJKWIRUZDU
VWXGLHVY ZRXOG EH FRPSOHPHQWHG E\ ORQJLWXGLQDO VW
REVHUYHG QDWXUDOO\ )RU LQVWDQFH XVLQJ WKH ORQ.
investigate how changes in religiosity change people’s trustworthiness and WU XVWZRUWKLQH
SHUFHLYHG E\ WKHLU SHHUV ,QGHHG ZKLOH UHOLJLRVLW)
SUHGLFWHG E\ D ZLGH YDULHW\ RI FRIJIQLWLYH GLVSRVLWL
VXFK D VWDWLF YLHZ Rl UHOLJLRXV EHOLHI LV DW RGGV
FRQYHUVLRQ RU DEDQGRQLQJ IDLWK DSRVWDV\ ZKLFK D
D KDQGIXO RI ORQJLWXGLQDO VWXGLHV RQ WKH G\QDPLF
VXIJIIHVW VXEVWDQWLDO YDULDWLRQ DFURVYV WKH OLIHVSD
D FRQVLGHUDEOH GHFUHDVH RI UHOLJLRVLW\ YRODWLOLYV

ODMRU 6PLWK HW DO OF&XOORXJK HW DO T K
HYLGHQFH IRU WKH QRWLRQ WKDW UHOLJLRXV GHYRWLRQ °
WKLV YDULDWLRQ RQ WUXVWZRUWKLQHVV FRRSHUDWLRC

XQNQRZQ

7TKH VHFRQG FKDOOHQJH IRU IXWXUH UHVHDUFK SHUWDLQV
EHKLQG WUXVW GHFLVLRQV DQG KRZ UHOLJLRXV EHOLHIV
7TKHUH LV QR IRUPDO PRGHO RQ KRZ UHOLJLRXV EHOLHI

GHFLVLRQ PDNLQJ WKDW ZRXOG DOORZ H[SODLQLQJ WKLV 1
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&KDQJ '"HVSLWH DQ DYLG LQWHUHVW RI QHXURVFLHC
6FKMRHGW YDQ (ON DQRG RI VFKRODUV RI UHOLJLRQ
VHH & KL Wthtse research lines are mostly orthogonal and do not use each other’s
HI[ISHUWLVH WR WKHLU IXO0O SRWHQWLDO O5HFRJQL]JLQJ WKFE
FRIJIQLWLYH VFLHQFHYVY DV HYLGHQFHG E\ UHFHQW VSHFLD
&XVKPDQ *HUVKPDQ IDQJGRQ 6FKRHQEDXP
GHYHORSLQJ D FRPSXWDWLRQEDO FRIQLWLYH PRGHO WKDW
WKH FRPSOH[ PDSSLQJ IURP VHQVRU\ VLIQDOV WR D EHKD
FRPELQH IRUPDO VSHFLILFDWLRQV RI KRZ DUH LQFRPL
FRRSHUDWLYH GLOHPPD DQG FDWHJRUL]JHG EDVHG RC
NQRZOHGJH HQFRGHG LQ PHPRU\ H J UHOLJLRXV SUHVFU
ZHLIJIKWHG DFWLRQV WR IDFLOLWDWH WKH PRVW UHZDUGLQ

7KH WKLUG FKDOOHQJH UHODWHV WR WKH UROH RI UHOLJL
VHFXODUL]HG VRFLHWLHV :ULWLQJ WKLV—KRIEL ®RLWIKML RR U
VHFXODUL]HG FRXQWHUDIE\H UQ MWEXGRXEWMHGEG O\ SRQGHU KRZ W
LQ WKLV WKHVLV WUDQVODWH LQWR VHFXODU VRFLHWLHV
VI\VWHPV IDFLOLWDWLQJ FRRSHUDWLRQ DUH WKHPVHOYHYV
FRXUWV DQG HIIHFWLYH HQRXJK WKDW WKH UHOLJLRXV IL
H[DPSOH SURSRQHQWYVY RI WKH DERYH PHQWLRQHG PRUDOL
1RUHQ]D\DQ HW DO VXJJHVWHG WKDW LQ WKH DEVH
FRRSHUDWLRQ WKLV UROH LV IXOILOOHG E\ WKH EHOLHI

+RZHYHU LI VRFLHWLHY FRPSULVH ZHOO IXQFWLRQLQJ VHF
LV XQQHFHVVDULO\ H[SHQVLYH 7KLV XQQHFHVVDU\ H[SHQ\
QHHGHG WR SHUSHWXDWH WKH EHOLHIV WR VXEVHTXHQW
&5('V  B6XFK GLVSOD\V DUH FRVWO\ HJ SDUWLFLSDWLR
RSSRUWXQLWLHV LQ RUGHU WR SHUVXDGH VRFLDO OHDUQ
DQG VR VKRXOG WKH\ +HQULFK 1RUHQ]D\DQ  *HUYL
VHFXODU LQVWLWXWLRQV LQ WKH :HVW UHOLJLRXV &5('V
HIITHFWLYHO\ GHFUHDVHVY WKH WUDQVPLVVLRQ RI UHOLJLR}
VKRXOG WKHUHIRUH LQYHVWLJDWH ZKHWKHU UHOLJLRXV

WUXVWZRUWK\ WR VLPLODU OHYHOV DQG ZKHWKHU VHFXOD

$00 WKHVH WKUHH IXWXUH GLUHFWLRQV DUH FXUUHQWO\
P\ FROOHDJXHV DQG VKRXOG SURYLGH IXUWKHU LQVLJKWYV
DQG FXOWXUDO LQVWLWXWLRQV 7RJHWKHU WKHVH LQVLJ}
DQG UHODWHG GLVFLSOLQHV EXW ZLOO KDYH DQ LQWHUGL
KXPDQ HYROXWLRQ DQG HFRQRPLFV )XUWKHUPRUH XQGH!
WUXVW LV FUXFLDO EHFDXVH LQWHUSHUVRQDO WUXVW LV \
UHJLPHV 6XOOLYDQ 7UDQVXH ([IDPLQLQJ IDFWRUV T
PRUH LPSRUWDQW LQ WKH FXUUHQW WLPHVY FKDUDFWHUL]J}
PLVLQIRUPDWLRQ DQG GLVLQIRUPDWLRQ DV ZHOO DV E\
RQOLQH ZRUOG )LQDOO\ ZKLOH PRVW RI WKH UHVHDUFK
TXHVWLRQ RI KRZ UHOLJLRXV V\WWHPV EXLOG ZLWKLQ JUF
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UHVHDUFK DOVR WRXFKHG RQ EHWZHHQ JURXS UHODWLRC(
GHPRFUDWLF UHJLPHV XQGHUVWDQGLQJ KRZ UHOLJLRXV V
WKH H[SHQVH RI RXWJURXS KRVWLOLW\ LV RI XWPRVW LPS
UHOLJLRXVO\ PRWLYDWHG ZDUV EXW DOVR KDQGOLQJ IRU
PXOWL HWKQLF DQG PXOWL UHOLJLRXV VRFLHWLHV
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&ROHPDQ ,,, 7 - %DUWOHWW - ( +ROFRPEH - O 6ZDC
) +RRG 5 $EVRUSWLRQ OHQWDOL]LQJ DQ
SUHVHQFH RI VRKH QDYALQRIU WKH &RJQLWLYH 6FLHQFH F
KWWSV GRL RUJ MFVU

&XUUDQ * &RQWHPSRUDU\ ULWXDO SUDFWLFH LQ DQ $ERU
XUGLML FHUHP RQ\

Cushman, F., & Gershman, S. (2019). Editors’ introduction: Computational approaches to
VRFLDO FRIRSAERQ LQ &RIQLWLYH 6FLHQFH

KWWSV GRL RUJ WRSV

'"H%UXLQH / 0 )DFLDO UHVHBROBBGHQHYKDIQW KN BRAX
% %LRORJLFDO 6FLHQFHYV -
KWWSV GRL RUJ UVSE

'"HORULD ( 7KH 6XQ 'DQFH RH WRXHJ Q DD R D $FPLHRX[F D Q

KWWSV GRL RUJ

'XQEDU 5 , 0 .DVNDWLV . ODF'RQDOG , %DUUD 9
HOHYDWHY SDLQ WKUHVKROG DQG SRVLWLYH DIIHFW
RI PXVLF (YROXWLRQDU\ 3V\FKRORJ\ —
KWWSV GRL RUJ

(QVPLQJHU - 7UDQVDFWLRQ FRVWYV DQG-RXODRM® O([SIOLC

, QVWLWXWLRQDO DQG 7TKHRUHWLFDO (FRQRPLFV
(ULNVRQ (&KLOGKRRG DODHZVFFRARUMWI\< 1RUWRQ &RPSDQ\ ,

(ULNVRQ ( 20WRJHQ\ RBKLORDRIKDRAOLR G DQVPBQ LR C
BRFLHW\ %  —
(YHUHWW - $ & +DTXH 2 6 5DQG ' * +RZ JRRG

6RFLDO 3V\FKRORJLFDO DQG SHUVRQBOLW\ 6 F
KWWSV GRL RUJ

JUHXG 6 7KH )XWXUH RI DQROWRWLRQRPSDQ\ ,QF

JUHXG 6 7RWHP DQG 7DERR 6RPH 3RLQWV RI $JUHHPHQW
6DYDJHVY DQG ARXWRWGBHM KWWSV GRL RUJ

JULWK & ' JULWK 8 GRFIEXUEBFRQALWLRQIRIQ KXPDC
KWWSV GRL RUJ M FXE
*HHUW] $ +RZ QRW WR GR WKH FRIQHWKRB VFLH
7TKHRU\ LQ WKH 6WXG\ R SHGLJLRQ
KWWSV GRL RUJ ;
*HUYDLV : O \JDODWDV ' OF.D\ 5 7 YDQ (ON O % X |

6FKLDYRQH 6 5 'DU 1L PHMiERG@en, ,A. Mo, YHfarK RBkRI,
Klocova, E. K., Ramsay, J. E., & Bulbulia, J. (2017). Global evidence of extreme
LOQWXLWLYH PRUDO SUHNMNMGAFH DXXPDQ V&M B BN YW V
KWWSYV GRL RUJ \Y
Goémez, A., Brooks, M. L., Buhrmester, M. D., Vazquez, A., Jetten, J., & Swann Jr, W. B.
2Q0 WKH OQDWXUH RI LGHQWLW\ IXVLRQ ,QVLJKWYV |
-RXUQDO RI SBHUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\
+DPHU ' 7KH *RG *HQH +RZ )DLWK LV +D UBYZHKRIG WRWRV2 X
+DUH % 6XUYLYDO RI WKH IULHQGOLHVW +RPR V
SURVRFEQOQXKWO® 5HYLHZ RI 3V\BKRXRHY SV\IFK
KWWSYV GRL RUJ DOQQXUHY SV\FK
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+HQULFK - 7KH HYROXWLRQ RI FRVWO\ GLVSOD\V F
HOQOKDQFLQJ GLVSOD\V DQG WKHLU LFErFR@ADMNRQR QDY GRAUXF
%HKDYLRU - KWWSV GRL RUJ M HYROKXPEHKD

+HQULFK -7KH 6HFUHW Rl 2XU 6XFFHVV +RZ &XOWXUH ,V
'RPHVWLFDWLQJ 2XU 6SHFLHV 3DQGFOHDMR.Q B Q. YBHPUDVULWWH |

Henrich, J., Bauer, M., Cassar, A., Chytilova, J., & Purzycki, B. (2019). War increases

UHOLJUPWXWH +XPDQ %HKDYLRWWSY GRL RUJ V

+HQULFK - +HLQH 6 - 1RUHQ]D\DQ $ IDWXOWRH/W SHR

KWWSV GRL RUJ 6 ; ;

+ROODQG - HLGGHQ 2UGHU +RZ $GDSWDWHRQ [BXRREW &RP

+RUWRQ 5 2Q WKH 5DW$IRIQBOLWY RI &RQYHUVLRQ

Hove, M. J., & Risen, J. L. (2009). It’s all in the timing: Interpersonal synchrony increases
DIILOLDWLR®RFLDO &RIQLWLRQ -
KWWSV GRL RUJ VRFR

,VOHU 2 <LOPD] 2 -RKQ ODXOH % 5HOLJLRQ
FRRSHUDWLB® XUH +XPDQ %HKDYLRXWY
KWWSV GRL RUJ Vv

-DPHV 7KH 9DULHWLHV RI 5HOLJLRXV ([SHULHQFH $
/IRQJPDQV *UHHQ &R

-RFKHOVRQ : 7TKH <XNDJKLU DQG WKH <XNBPUKOWOL]H!
KWWSV GRL RUJ DD D

-ROO\ ( &KDQJ [ - 7KH IODWODQGLPDHDOWRQDA
WKLQNLQ@RSLFV LQ &RIQLWLYH 6FLHQFH
KWWSV GRL RUJ WRSYV

-XQJ & * 3VI\FKRORJ\ DQG 5HOLJLRIQ WHKWHWR D PR RDNVW

.UXHJHU ) OH\HU /LQGHQEHUJ $ 7TRZDUG D ORGHO
IURP 1HXURVFLHQFH 3V\FKRORQGWQGQG (HRQRREEWVWQFHYV

KWWSV GRL RUJ M WLQV
.UXPKXEHU ( ODQVWHDG $ 6 5 &RVNHU ' ODUVKDOO
)DFLDO G\QDPLFV DV LQGLFDWRUV RI WUXVWZRL

(PRWLRQ - KWWSV GRL RUJ

/IDQJ O 7KH HYROXWLRQDU\ SDWKV WR FROOHFWLYH
RQ WKH RULJLQV DQG IXQFWLKRUWAK RY HVIKRHU BDR/H F3 W \REKLF
5HOLJLRQ - KWWSV GRL RUJ

/IDQJ O OXOWLIXQFWLRQDO UHOLJLRXV VA\VWHPV DQG
ZHOOEHL®RHOLJLRQ %UDLQ %HKDYERU
KWWSV GRL RUJ ;

/IDQJ O %DKQD 9 6KDYHU - + SHGGLVK 3 ;\JDOD\
(QGRUSKLQ PHGLDWHG V\QFKUR®QLRKIRHEWNORZV HFRKRIHU

— KWWSV GRL RUJ M ELRSV\FKR

Lang, M., Chvaja, R., Purzycki, B. G., Vaclavik, D., & Stan¢k, R. (2022). Advertising
FRRSHUDWLYH SKHQRW\SH WKURXJK FRVWGR\WDIQQDO\
6RFLHW\ 2SHQ 6FLHQFH

/IDQJ 0 XQGW 5 ,Q 3UHVV 7KH HYROXWLRQ RI KXPDC
VLIQDOLQJSH®RLWILRQP %UDLQ %HKDYLRU
/IDQJ 0 XQGW 5 (YROXWLRQDU\ FRJQLWLYH DQ

VWXG\ RI UHOLJLRXV VA\VWHPV 0HVBKRG R VIKWHIRRIQ RO WK
RI S HOLJLRQ KWWSV GRL RUJ

271136



/IDQJ 0 dsIPWKuhdt, R., Nichols, A., Kraj¢ikova, L., & Xygalatas, D. (2016). Music
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/IDQJ O \JDODWDV ' .DYDQDJK & O %RFFDUGL 1
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0 ( <XNL O *RPH] $ 2XWIJURXS WKUHDW DQG
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- KWWSYV GRL RUJ

IDQJGRQ $ - 6FKRHQEDXP * (GLWRULDO RYHUYLH
WKH ZRWEBUHQW 2SLQLRQ LQ %HKDYLRNMIDO 6F
KWWSV GRL RUJ M FREHKD

/IDQPDQ - 7KH LPSRUWDQFH RI UHOLJLRXV GLVSC

VHFEFXODUL}IRWUR®QO R &RQWHPSRUDU\ S5HOLJLRQ
KWWSV GRL RUJ
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Likowski, K. U., Miihlberger, A., Seibt, B., Pauli, P., & Weyers, P. (2008). Modulation of
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KWWSV GRL RUJ M MHVS
ODMRU 6PLWK ' +DOVWHDG , ORUJDQ - TRKLGLQLN +
IRUWKVWRQH . ,QGLYLGXDO OHYHO FKDQJHV L

EHKDYLRUV RYHU WKUHH GHFDGHV LQ WKH SDUHQWDO
SHOLJLRQ %UDLQ SWWDHYLRGRL RUJ

ODOWVHY 9 (FRQRPLF HIIHFWV RI YROXQWDU\ UHO
SURYLVLRQ RI FRRSHUDWLRQ 7KH FXWH SKHDOK (FRRRWVIL
SHYLHZODUEFK KWWSV GRL RUJ M HXURHEFR

OF&XOORXJK 0 ( %ULRQ 6 / (QGHUV & . -DLQ %

UHOLJLRXV GHYHORSPHQW LQ DGXOWKRRG $ ORQJLW
UDWLRQDOGRKKRDFEKH RI 3HUVRQDOLW\ DQG 6RFLDO 3V
KWWSV GRL RUJ
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KWWSYV GRL RUJ 35
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1LFKROV $ ' /DQJ O .DYDQDJK & .XQGW 5 <DPDGD
5HSOLFDWLQJ DQG H[WHQGLQJ WKH HIIHFWV RI D
EHKDBLR® 21 ( H KWWSV GRL RUJ MRXUQE
1RUHQ]D\DQ $LJ *RGV +RZ 5HOLJLRQ 7UDQVIRUPHG &RR
SULQFHWRQ 8QLYHUVLW\ 3UHVV

1RUHQ]D\DQ $ *HUYDLV : 0 7KH RUUHQG/N RUQUH
&RJIJQLWLYH 6FLHQFKWWSV GRL RUJ M WLFV

1RUHQ]D\DQ $ 6KDULII $ ) *HUYDLV : 0O :LOODUG
6OLQJHUODQG ( +HQULFK - 7KH FXOWXUDO |
%HKDYLRUDO DQG %UDLQ H6FLHQFHYV
KWWSV GRL RUJ 6 :

2WWR 5 7KH ,GHD Rl MKRIUER®QLYHUVLW\ 3UHVV

3DORXW]LDQ 5 3V\FKRORJ\ BHBIHOLDLRIQV WQ VWXUWHD [ RV
KWWSV GRL RUJ '6

3HDUFH ( /DXQD\ - 'XQEDU 5 , 0 7KH LFH EUH!
IDVW VRFLDO G5RRIABLQERFLHW\ 2SHQ 6FLHQFH
KWWSV GRL RUJ UVRV

3RZHU ( $ BRFLDO VXSSRUW QHWZRUNVID@WEUHHOL.
+XPDQ %HKDYLRXU KWWSV GRL RUJ Y%

SURXGIRRW ::LOOLDP -DPHV DQG D 6FLHQFH RI 5HOLJLR
O9DULHWLHV Rl 5HOLJLRX\R XEERBMH Q(FH &ROXPELD 8Ql
KWWS SKLOSDSHUV RUJ UHF $1':-%

3XUJ\FNL % * /IDQJ 0 ,GHQWLW)\ IXVLRQ RXWJUI
FURVV FXOWXUDO & RUKD\LWY L R Q -
KWWSV GRL RUJ M FRIQLWLRQ

3XUJ\FNL % * /DQJ 0 +HQULFK - 1RUHQ]D\DQ $

DQRG ORUDOLW\ SURMHFW S5HIOCGGHOVLURREY DAWED IOGR R N% 8 ¢
- - KWWSV GRL RUJ [

SXUJ\FNL % * 6RVLV 5 7KH UHOLJLRXV VA\VWHP D
public displays, and acceptance. In E. Voland & W. Schiefenhével (Eds.), 7 KH
%LRORJLFDO (YROXWLRQ RI 5HOISIS RXV 016QGELDQIEU % |
KWWS OLQN VSULQJHU FRP FKDSWHU

5DSSDSRUW 535 WXDO DQG 5HOLJLRQ LQ WRRBEIWDNALIHI 8RY LA XXRJ

3UHVV KWWSV GRL RUJ & % 2
SHGGLVK 3 %XOEXOLD - JLVFKHU 5 'RHV V\(C
SURVRFLDGHWLJLRQ %UDLQ %HKDYLRU

KWWSYV GRL RUJ :
Reddish, P., Fischer, R., & Bulbulia, J. (2013). Let’s dance together: Synchrony, shared

LOQWHQWLRQDOLW\ DQ®@/R6FRRBIHUDWLRQ H
KWWSV GRL RUJ MRXUQDO SRQH

5HGGLVK 3 7RQJ ( 0 : -RQJ - /DQPDQ - $ ' KLWHF
VIQFKURQ\ LQFUHDVHV SURVRFLDOLW\ WRZDUGV QRQ
%ULWLVK -RXUQDO RI 6RFLDO 3VAFKRORJ\

KWWSV GRL RUJ EMVR
SLFKPDQ % ' +RZ &RPPXQLW\ ,QVWLWXWLRQV &UHD
'LDPRQG OHUFKDQWYV LQADZAHZKWRABHQW *O\SK #D
$VFLL DPS ' 6RFLDO ,QFXLUKWWSYV GRL RUJ )
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SRWWHU - % $ QHZ VFDOH IRU WKH PRRVADBPRIQW
SHUVRQDOLW\ KWWSV GRL RUJ M WE
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SRXVVHDX ' 0 OG6LWNLQ 6 % %XUW 5 6 &DPHUHU &
$ &URVYV 'LVFLSOLQMPLGIHAPAI RIVKWQDJIHPHQW-5HYLHZ

KWWSV GRL RUJ DPU

5SXOH 1 2 .UHQGO $ & , YFHYLF = $PEDG\ 1 $
MXGIJPHQWY RI WUXVWZRUWKLQHVV IURP IRKHQD® HXIDY
SHUVRQDOLW\ DQG 6RFLDO 3VI\FKRORJ\
KWWSV GRL RUJ D

6DURJORX 9 &OREHUW 0 &RKHQ $ % -RKQVRQ . $& [/
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OLJOLHWWD 3% ORWWL 6WHIDQLGL ) 5RXVVLDX 1
)XQGDPHQWDOLVP DV GRJPDWLF EHOLHI PRUDO ULJR
FXOWXUHYV 'LPHQVLRQDOLW\ XQGHUO\LQJ FRPSRQHQW
S3VI\FKRORJ\ RI 5GHOLJLRIQWDMSSV 6SERLVRXIDOLW\ UHO
6DURJORX 9 3LFKRQ 7TURPSHWWH [/ OHUVFKXHUHQ |
EHKDYLRU DQG UHOLJLRQ 1HZ HYLGHQFH EDVHG RQ S
-RXUQDO IRU WKH 6FLHQWLILF 6WXG\ R+ GHOLJLRQ6WXG

6FKMRHGW 8 (ON 0 9 1 H X2J RRAFG HKDFHG R R FoNH CRULJ
&RIQLWLYH 6FLHQFH RI 5HOLJLRQ

6FKXO] - ) %DKUDPL UDG ' %HDXFKDPS - 3 +HQULFK
NLQVKLS DQG JOREDO SV\FKFRORFH-DAMHDIYBULDWLF
KWWSV GRL RUJ VFLHQFH DDX

6KDULII $& ) 1RUHQ]D\DQ $ OHDQ *RGV PDNH JRR(

*RG SUHGLFW FKHDQWLHMNIQBEMWKHRWILRW -RXUQDO IRU WKH &
- KWWSV GRL RUJ
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D 7RRO 8VHIXO IRU J)LOQGLQRXMKHDOHRIQEQYO IRLRIQHD QG +
— KWWSYVY GRL RUJ \%
60LQJHUODQG ( &ROODUG O &UHDWLQJ FRQVLO
&UHDWLQJ &RQVLOLHQFH ,QWHJUDWLQJ WKH 6FLHQFHY\
6QRZ & 3 7KH 7ZR &XOWXUHV DQG WK&DEPAUHLGBN HI ISR I5HH &

3UHVV KWWSV GRL RUJ MDPD
6RVLV 5 7KH EXLOGLQJ EORFNV RI UHOLJLRXV V\VWH
DGDSWLYH V\VWHP ,Q * *RUJLHY - 0 6PDUW & [/ )OR

(YROXWLRQ 'HYHORSPHQW &RPSOH[LW\ OXOWLVFDC
6\WWHPSULQJIJHU ,QWHUQDWLRQDO 3XEOLVKLQJ

6WDUN 5 FHEFX GBRELFOOMRIRRI FHALILRQ

BWDYURYD 2 6LHJHUV 3 5HOLJLRXV 3URVRFLDOLW
6RFLDO (QIRUFHPHQW RI 5HOLJLRQ 6KDSHV WKH (IIH
B3URVRFLDO DQG ORUDO $W3MIUWR®IDD LDM)GD % 8 K®OR IR/
%XOOHWLG KWWSV GRL RUJ

6XO00LYDQ - / 7TUDQVXH - ( 7KH SVI\FKRORJLFDO
VHOHFWLYH UHYLHZ RI UHVHDUFK RQ SROLWLFDO WR
FDSLWDE®RQ QXDO SHYLHZ R 3V\FKRORJ\

KWWSV GRL RUJ DQQXUHY SV\FK
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"KLWH & - 0 OXWKXNULVKQD 0 1RUHQ]D\DQ $
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‘LOOLV - 7RGRURY $ JLUVW ,PSUHVVLRQV ODNLQ
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KWWSV GRL RUJ D
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' \JDODWDV OLWNLGLV 3 JLVEKHU 5 SHGGLVK 3 6 NI

$ %XOEXOLD - (IWUHPH ULW3DBKR S B RIPFR/D
6FLHQFH - KWWSV GRL RUJ

<DEDU < -RKQVWRQ / OLOHV |/ 3HDFH 9 P
,OQYHVWLJIJDWLQJ WKH LPSDRWURI DO RXSIRGPEUHED QL% H
- KWWSV GRL RUJ Vv
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KWWSV GRL RUJ M FRSV\F
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MUN I

6. Annexes
6WXG\
/IDQJ O \JDODWDV ' .DYDQDJK & O %RFFDUGL 1
Martinez, M., Reddish, P., Tong, E. M. W., Véazquez, A., Whitehouse, H., Yamamoto, M. E.,
<XNL O *RPH] $ 2XWIJURXS WKUHDW DQG WKH HP

FURVV FXOWXUDO H[DPLQDWLRQ *URXS 3URFH¥VHV DQG ,
KWWSV GRL RUJ

$EVWUDFW

(YROXWLRQDU\ PRGHOV DQG HPSLULFDO HYLGHQFH VXJJH
VWURQJIJHVW IDFWRUV LQGXFLQJ JURXS FRKHVLRQ KRZHY]I
IRUPLQJ VXFK FRKHVLYH JURXSYV 'H LQYHVWLJDWHG KRZ R
DIILOLDWH ZLWK RWKHUV WR IRUP HQJDJHG XQLWV WKDW D
WRWDO RI SDUWLFLSDQWYV IURP VL[ FRXQWULHV ZHUH |
HQYLURQPHQWDO WKUHDW RU QR WKUHDW FRQGLWLRQ :lI
WKURXJK SK\WLFDO SUR[LPLW\ DQG PRYHPHQW PLUURULQ
UHVROXWLRQ DQG IRXQG WKDW RXWJURXS WKUHDW LQGXF
‘H DOVR REVHUYHG KLJKHU PLUURULQJ DQG SUR[LPLW\ LQ
wWKuUHDW DV D UHDO GDQJHU DOEHLW WKH ODWWHU UHVX
ILQGLQJV KHOS XQGHUVWDQG KRZ VKDULQJ VXEWOH EHI
DJJUHIJDWLRQ RI SHRSOH XQGHU WKUHDW

&ERQWULEXWLRQV
&RQFHSWXDOL]DWLRQ
OHWKRGRORJ\

'‘DWD FROOHFWLRQ

'‘DWD FXUDWLRQ
6WDWLVWLFDO DQDO\VLV

6 XSHUYLVLRQ

"ULWLQJ DQG HGLWLQJ
SURMHFW DGPLQLVWUDWLRQ
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6WXG\

/IDQJ O %DKQD 9 6KDYHU - + SHGGLVK 3 ;\JDOD\
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LEVYNA Laboratory for the Experimental Research of Religion, Department for the Study of Religions, Masaryk University,
Brno, Czechia

Humans have evolved various social behaviors such as interpersonal motor synchrony
(i.e., matching movements in time), play and sport or religious ritual that bolster group
cohesion and facilitate cooperation. While important for small communities, the face-to-
face nature of such technologies makes them infeasible in large-scale societies where
risky cooperation between anonymous individuals must be enforced through moral
judgment and, ultimately, altruistic punishment. However, the unbiased applicability of
group norms is often jeopardized by moral hypocrisy, i.e., the application of moral
norms in favor of closer subgroup members such as key socioeconomic partners
and kin. We investigated whether social behaviors that facilitate close ties between
people also promote moral hypocrisy that may hamper large-scale group functioning.
We recruited 129 student subjects that either interacted with a confederate in the high
synchrony or low synchrony conditions or performed movements alone. Subsequently,
participants judged a moral transgression committed by the confederate toward another
anonymous student. The results showed that highly synchronized participants judged
the confederate’s transgression less harshly than the participants in the other two
conditions and that this effect was mediated by the perception of group unity with
the confederate. We argue that for synchrony to amplify group identity in large-scale
societies, it needs to be properly integrated with morally compelling group symbols
that accentuate the group’s overarching identity (such as in religious worship or military
parade). Without such contextualization, synchrony may create bonded subgroups that
amplify local preferences rather than impartial and wide application of moral norms.

Keywords: group unity, moral judgment, moral hypocrisy, social bonding, synchrony, cooperation

INTRODUCTION

Morality as a package of psychological and cultural adaptations has evolved to stabilize risky
collective action among genetically unrelated individuals (Alexander, 1987; Greene, 2013). Group
moral codes are reflected in norms that regulate access to resources, inter-personal conduct, and
group defense. Breaching these norms triggers moral judgment which is reflected in a cascade of
emotional responses such as anger or disgust with the delinquent and sympathy with victims (Haidlt,
2013). This emotional response, in turn, motivates people to act against norm transgressors by
imposing punishment for what they deem immoral behavior, thereby effectively stabilizing norm-
regulated coordinative and cooperative efforts (Boyd et al., 2003; Henrich et al., 2006). In other
words, moral judgment and its associated emotions serve as necessary mechanisms that facilitate
group functioning by supporting normative structures that regulate social interactions.
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Aside from moral judgments, cooperation in collective action
is facilitated by additional social technologies," which help create
in-group unity and cement group bonds between unrelated
individuals, such as play and sports, dancing and music-
making, or religious rituals (Kirschner and Tomasello, 2010; Tarr
et al., 2016; Hobson et al., 2018). Ample research focused on
disentangling the specific elements of such social technologies
that facilitate the bonding effects, pointing to the positive effects
of laughter (Dunbar et al, 2012), shared painful experiences
(Konvalinka et al.,, 2011; Bastian et al., 2014), or synchronous
movement and vocalization (Reddish et al., 2013b; Lang et al,,
2015; Weinstein et al., 2016). Together, these bonding behaviors
provide a powerful social glue that can surpass genetic relatedness
(Hill et al., 2014; Whitehouse et al., 2014), effectively creating
groups of committed individuals.

However, whereas morality and social bonding technologies
amplify each other in small and tight-knit communities, in large-
scale societies that depend on cooperation between anonymous
and unrelated individuals, the relational sub-groupings created
by face-to-face bonding technologies may hamper impartial
application of social norms (Lang et al., 2019; Schulz et al., 2019).
While breaching social norms elicits demand for punishment,
the severity of this punishment and associated moral outrage
may differ based on whether the transgressor is an anonymous
unrelated individual, an individual from a competing subgroup,
a close friend, or kin. This phenomenon, labeled as moral
hypocrisy, describes the “double moral standards” that people
often apply when judging others’ and one’s own behavior
(Valdesolo and DeSteno, 2008; Lammers et al., 2010; Polman
and Ruttan, 2012), including the discrepancy between stated
prescriptions and an individual’s actual behavior (Batson et al.,
1999; Batson and Thompson, 2001).

Importantly, Valdesolo and DeSteno (2007) introduced the
term “group moral hypocrisy,” which describes the application
of double moral standards according to group membership of
the perpetrator: in their experiment, the participants judged
the same moral transgression against the “next subject” less
strictly when the transgressor was a member of their in-
group compared to an out-group member (cf, Gneezy and
Fessler, 2012; also see the discussion section for why humans
sometimes punish in-groups more than out-groups). Further
research showed that participants punish low offers to a third
in-group player in the dictator game less strictly when the
“dictator” belongs to their in-group (Bernhard et al., 2006) or
that juries are more likely to enact harsher punishments when
the defendants are of a different ethnicity (Hymes et al., 1993;
Sommers, 2007).

The outstanding question is whether relational structuring
facilitated by social technologies would also support group moral
hypocrisy? In other words, if social technologies merely create
locally bonded groups, these groups may fail to apply moral

'We are using the term “social technology® in the same way as Fischer
and Xygalatas (2014) to refer to behavioral patterns deeply rooted in human
evolutionary history that provide solutions to the problem of cooperation. Note
that these behaviors operate on a bio-social level. For example, religious rituals are
transmitted socially but they activate certain biological and psychological reactions
that affect human cooperation (e.g., Charles et al., 2020).

norms impartially and treat conspecifics preferentially when
judging their moral transgressions. While there has been ample
research on the positive effects of social-bonding technologies
on increased cooperation and coordination on the local level
(reviewed below), it is unclear whether this increased bonding
also leads to moral hypocrisy, which may erode the functioning
of large-scale societies comprised of anonymous individuals that
rely on impartially enforced normative structures. To answer this
outstanding question, we focus on one of the well-researched
social bonding technologies—interpersonal motor synchrony—
and investigate whether synchrony promotes moral hypocrisy of
the locally bonded group.

Behavioral synchrony, i.e., matching each other’s movements
in time, was shown to promote a vast array of local
prosocial effects ranging from perceptual changes to cooperation.
Specifically, performing synchronous movements increases
perceptions of mutual similarity (Rabinowitch and Knafo-Noam,
2015), group unity (Lakens, 2010; Paladino et al.,, 2010; Tarr
et al.,, 2014), social rapport (Miles et al., 2009), and sympathy
between the members of the synchronized group (Hove and
Risen, 2009). On the behavioral level, synchronizing with other
participants elicits trust-based cooperative exchange, which
translates into greater cooperation in various economic games
(Wiltermuth and Heath, 2009; Fischer et al., 2013; Sullivan
et al., 2015; Lang et al, 2017) and even altruistic acts in
real-life situations (Valdesolo and DeSteno, 2011; Cirelli et al.,
2017). For a more extensive overview of these effects, see
two meta-analyses (Rennung and Goritz, 2016; Mogan et al.,
2017). In summary, this research suggests that synchrony
indeed strengthens social bonds at the local level, that is,
between the performers.

However, there is some evidence that synchronization may
also promote behaviors that may be harmful to members of
other groups. For instance, compared to the asynchronous and
control conditions, participants in the synchrony condition were
more likely to comply with a request from another synchronized
participant (confederate) to administer an unpleasant blast of
noise to a member of another team (Wiltermuth, 2012). That
is, participants collaborated with their synchronized partners
even though the prompted behavior might be considered
immoral or aggressive. Nevertheless, it is not clear how
synchrony affects intra-group relations, especially in large
groups where the impartial application of moral norms
is crucial for the stabilization of large-scale cooperation.
In other words, while there is ample evidence supporting
the notion that synchrony creates local bonds, it is not
clear how these local bonds affect impartial application
and enforcing of moral norms and whether they support
moral hypocrisy.

To this end, we designed a between-subject study where we
first manipulated experienced synchrony by asking participants
to engage in a movement task either with another coordination
partner (high-sync and low-sync conditions) or alone in front
of a blank wall. In the former conditions, the participants were
asked to synchronize with another participant through a live
transmission projected on a wall. This transmission was, in fact,
a pre-recorded video with a confederate where the confederate
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was either in high-synchrony with the participants or in low-
synchrony. After the synchrony manipulation, participants filled
out a post-manipulation questionnaire that assessed social
bonding with the confederate. Then, in an ostensibly separated
session, participants were asked to help the researcher to
evaluate the effectiveness of an unrelated stimulus for another
study. Participants watched through a video-transmission how
their synchronization partner (confederate) participates in an
unrelated experiment where he commits a moral transgression
against another anonymous student, and participants were asked
about the fairness of such behavior.

Based on the theoretical foundations laid out above, we
predicted that the participants in the high-synchrony condition
would judge the moral transgression as less unfair than the
participants in the low-synchrony and control conditions. Apart
from this basic prediction, we also identified five potential
mediators of the purported synchrony effect, namely perceived
group unity, similarity, sympathy, and perceived cooperation,
and explored whether moral hypocrisy is facilitated specifically
by some of these mediators.

These particular mediators were chosen on the basis of their
importance in the strengthening of ties between individuals as
well as their previously reported association with synchrony.
Therefore, these mediators were expected to facilitate the
anticipated bias in the application of moral norms in the high
synchrony condition. More specifically, perceived group unity
should sharpen the group’s boundaries in the high synchrony
condition more relative to the low synchrony and control
conditions, effectively strengthening the parochial bias of norm
application (Choi and Bowles, 2007). Second, similarity and
sympathy are rooted in human kin psychology, providing
individuals with psychological cues of genetic relatedness
(Sigmund, 2009) and again strengthening the parochial bias.
Finally, perceived cooperation is related to direct reciprocity
(Trivers, 1971) and reputation building (Nowak and Sigmund,
2005). The positive effects of cooperation should, therefore,
affect nepotistic cooperation also in other contexts, namely
during moral judgment. Investigating these mediators formed an
exploratory part of the current study that should suggest venues
for future research.

MATERIALS AND METHODS

Participants

Using a sample size from similar studies (e.g., Wiltermuth and
Heath, 2009; Reddish et al., 2016; Lang et al., 2017), we recruited
129 participants (82 females, My = 23.1, SD = 5.4) from
the student pool at Masaryk University (subjects participated
in exchange for course points which they needed to complete
the course) and randomly assigned them to one of the three
conditions: high synchrony (16 males, 25 females), low synchrony
(18 males, 31 females), and control (13 males, 26 females). Four
subjects expressed doubts about the authenticity of the video
transmission at the end of the experiment. We decided to retain
their data in the analyses presented in the main text because
removing the data does not qualitatively affect the results as

we show in the Supplementary Material (SM),” Section S1. All
subjects were debriefed after the end of the data collection.

Materials

To manipulate synchrony, we utilized the general procedure and
specific videos from Lang et al. (2017). Participants engaged in
two® 5-min rounds of motor activity to induce the differential
levels of synchrony. In the high and low synchrony conditions,
the participants were asked to perform a motor task together
with a second participant who was located in another room
through a live video transmission. The participants in both
synchrony conditions were instructed to perform easy hand-
movement sequences with a gong sound announcing the start of
each movement sequence, and to synchronize those movements
with the movements of another participant. In reality, the
transmission was a pre-recorded video (see the videos in SM, see
footnote text 2), which was designed to accurately manipulate the
participants’ experience of either high or low synchrony.

To increase the feeling that the video was a real-time
transmission, we added a loading sequence to the beginning of
the video consisting of a loading symbol and text stating “waiting
for the connection” and “waiting for the other party.” The
confederate in the pre-recorded video was a male in his thirties
with a gray square covering his face to reduce the influence of
attractiveness and sympathy (for more details, see Lang et al,
2017). In the high synchrony condition, the confederate made
no mistakes during the task. In the low synchrony condition,
the confederate made systematic errors: (1) the speed of the
confederate’s hand movements varied; (2) the confederate’s
reaction time was delayed by 0.1, 0.3, and 0.5 s; and (3) the
confederate performed different movements 15 times during each
round. In the control (baseline) condition, the participants were
instructed to perform the same hand-movement sequences alone
in front of a blank canvas (this served as a projection canvas
in the other conditions). The control condition was included
as a baseline measure to assess whether the potential difference
between the two synchrony conditions might be caused by the
high synchrony making the moral judgment more lenient or by
the low synchrony making the moral judgment harsher.

Measurements

Immediately after this moving task we measured several single-
item and multi-item variables such as potential mediators of
the hypothesized effect of synchrony on moral hypocrisy and
manipulation checks (see the Post-Manipulation Questionnaire
in Section S2 in SM, see footnote text 2). These latent variables
included: (1) perceived synchronization with the confederate

2SM is accessible at osf.io/pfu6e. This link contains raw data in the .xlsx format, R
scripts in the .html format, two examples of video stimuli, and SM document in the
.pdf format. In the .pdf SM document, sections S2 and S3 list survey questions used
to obtain control, check, mediation and dependent variables while sections S1, S4,
and S5 contain supplementary analyses that are not displayed in the main text.
3While Lang et al. (2017) used three rounds of the motor task, we opted to use
only two rounds. Lang ct al. (2017) were interested in measuring pain threshold
as a proxy of B-endorphin release after each round of the coordination task and,
therefore, needed more rounds.
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(five items, Cronbach’s a = 0.90) as a manipulation check’; (2)
perceived cooperation (six items, Cronbach’s o = 0.90), sympathy
(three items, Cronbach’s a = 0.88), similarity (two items, split-
half reliability = 0.81), and group unity (three items, Cronbach’s
a = 0.84) as potential mediators; and (3) mood (six items,
Cronbach’s o = 0.86) and the physical and psychological difficulty
of the synchronization task (single-item variables) as control
variables. All questions were answered on nine-point Likert scales
(1 = not at all, 9 = yes, definitely). When answering these
questions, participants in the control condition were instructed
to imagine a random person from the participant pool and
relate their answers to that person. In doing so, participants
in the control condition were also exposed to some level of
cognitive load similarly as the participants in the synchrony
conditions. While participants in the synchrony conditions
had to pay attention to the movements of the confederate,
participants in the control condition had to mentally project a
third person on the wall.

To assess moral hypocrisy, we used a modified version of
the task utilized by Valdesolo and DeSteno (2007). Participants
were informed that a colleague of the researcher running the
current experiment needs feedback on their newly developed
application for assigning participants into different conditions.
The participants’ task was to assess the functionality of the
application by watching (via “shared screens”) the confederate
with whom they have previously synchronized. The piloted
study’s title was “The impact of music on analytical thinking” and
the video was again pre-recorded. It started with the same loading
sequence as the synchrony task video, and then proceeded with
the synchrony partner answering a few questions related to
the musical record (e.g., “Did you find the record boring?”)
to induce the feeling that the application was being tested in
real time. The authenticity of the video was also reinforced
by adding the moving confederate’s cursor to the screen. After
the cursor showed confederate’s answers to these questions, the
application instructed the confederate to use a randomizer that
would allocate the following task either to himself or to the
next subject in the experiment. The other subject was described
simply as a “next participant” without any further specification to
standardize any biases participants might have had. Nevertheless,
participants knew that only students from the course may
participate in the experiments which implicitly formed the wider
in-group of students from the same university. There were two
types of tasks allocated: an easy green task containing simple
mathematical exercises and lasting approximately 10 min, or a
difficult red task full of mathematical equations that would take

Note that Lang et al. (2017) demonstrated the validity of this manipulation by
both directly asking the participants about perceived synchrony and by analyzing
the temporal synchronization of participants’ hand movements with the video
using accelerometers positioned on participants’ wrists (i.e., measuring arm
movement acceleration). This additional measurement allowed Lang et al. (2017)
to assess the extent of actual movement synchronization between participants and
the confederate in the high and low sync condition, showing that participants
in the high sync condition had no problems to match the confederate’s
movements (made no mistakes) while the movements in the low sync condition
were misplaced mostly due to the confederate’s mistakes. To assure that our
manipulation had similar validity, we included at least a question about perceived
synchronization.

approximately 40 min.’ In the video, the confederate used the
randomizer and was assigned the difficult task but nonetheless
selected the easy task on purpose and left the difficult task to the
next participant.

After seeing this video (which they were led to believe was a
live video transmission), the participants completed a pen-and-
paper® questionnaire with several distracting questions regarding
the quality of the application. Mixed within these questions was
our main dependent variable, a question that assessed the fairness
of the confederate’s behavior: “Did the participant act fairly?”
(1 = not at all, 9 = very much). Note that we chose to ask about
fairness because directly mentioning morality would not fit the
cover story (see Section S3 in SM for the Feedback Questionnaire,
see footnote text 2).

Procedure

After reading the information about the study and signing
informed consent, participants were asked to perform two
rounds of simple motor activity. All the procedural steps were
explained via a pre-programmed application (written in HTML
and run online via an internet browser) on a computer that was
connected to the online post-manipulation questionnaire. The
instructions presented in the application first described the whole
procedure, stating that there will be two 5-min rounds of easy
hand movements. The participants in the synchrony conditions
were told that they will perform these movements together with
another participant in a different room while the participants
in the control condition were told only that there is another
participant doing the same task in a different room. Afterward,
the instructions provided participants with a precise description
of the first-round of movements accompanied by pictures with
our colleague showing how to perform all movements step-by-
step. Participants were then given free time to practice. The same
procedure followed after the first round, although the movements
were slightly different so participants would not get bored. After
the second round, the instructions redirected participants to
a post-manipulation questionnaire that assessed the mediating
variables explained above. After filling out the post-manipulation
questionnaire, participants were instructed to knock on the
door of an adjacent room. Then, a research assistant invited
participants to take part in a pilot testing of another experiment
and asked them to give feedback on this procedure, which was

During our pilot study, we utilized the original version of the task used by
Valdesolo and DeSteno (2007). In this first version, the confederate was only
recommended to use the randomizer with the sentence “participants usually use
the randomizer.” However, this was not a direct instruction. In the first pilot testing
(n = 22) of this version of the task, participants were asked to judge the behavior
on a dichotomous scale (Yes/No), then on a nine-point scale, and finally to provide
a reason for their decision. Pilot participants often reported that the behavior of
the confederate was not unfair because using the randomizer was not obligatory.
Thus, we changed the instruction in the video as follows: “For fair assignment,
use our randomizer that randomly assigns you the color of the condition that you
should be part of.” After this modification, we again piloted the new task (1 = 9).
Participants in this second pilot did not report similar concerns as participants in
the first pilot; therefore, we used this version for the present experiment.

©The reason to use a paper questionnaire instead of an online survey was to harness
all potential means to induce the feeling that providing feedback on the application
really was separate from the original experiment where participants answered
online surveys.
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currently under development. Participants then watched the
video with moral transgression and subsequently received a pen
and paper with feedback questions. In the final step, participants
were asked about their suspicion of the goals of the current
experiment (“What do you think the whole experiment was
about?”) and were thanked for their participation. The whole
procedure took about 50 min.

Analysis

All analyses were performed in R, version 3.5.3 (R Core Team,
2019). To analyze the differences in moral judgment (and also
other variables) that were recorded as on a 9-point Likert
scale, we fitted linear regression models. Only linear models
comprising the manipulation-check variables of physical and
mental difficulty as dependent variables revealed non-normally
distributed residuals. Thus, we re-analyzed these variables using
cumulative link models from the package ordinal (Christensen,
2019) that are suitable for modeling ordinal data. SM Section
S4 (see footnote text 2) includes residual diagnostics of the two
linear models with poor fit and also the fit diagnostics of the
main model with moral judgment. The Supplementary R code
includes residual diagnostics for all models in this manuscript. All
fitted models were adjusted for sex because women and men were
not distributed evenly across the different conditions. Since all of
the self-reported variables were measured on nine-point Likert
scales, we report simple effect sizes (unstandardized regression
coefficients) rather than standardized effect sizes (Baguley, 2009).
For cumulative link models, we also report odds ratios in the
table. The mediation analysis was performed using the function
sem from package lavaan (Rosseel, 2012). Table 1 displays the
estimated differences between conditions.

RESULTS
Manipulation Check

To assess whether our manipulation was effective in eliciting
differential synchrony levels, we first regressed the perceived
synchrony construct on our conditions. Adjusting the model
for sex, the participants in the low-sync condition indicated
lower levels of perceived synchrony than those in the high-
sync condition (b = —3.07, 95% CI [—3.65, —2.48]). Note
that because participants in the control condition performed
movements alone, we did not include this condition in the
analysis of the manipulation check here. However, this analysis
was recommended by one of the reviewers in Frontiers in
Psychology (see SM Section S5, see footnote text 2).
Furthermore, the mood and perceived physical and mental
difficulty of the task was not predicted by the condition.
Neither the low-sync condition (b = —0.04, 95% CI [—0.64,
0.56]) nor the control condition (b = —0.01, 95% CI [—0.64,
0.63]) were associated with statistically reliable differences
in mood compared to the high-sync condition. The same
absence of difference was observed for perceived physical
difficulty (low-sync condition: b = —0.06, 95% CI [—0.83,
0.72]; control condition: b = 0.63, 95% CI [—0.17, 1.43]) and
mental difficulty (low-sync condition: b = 0.25, 95% CI [—0.54,

1.04]; control condition: b = 0.17, 95% CI [—0.66, 1.00]).
Interestingly, women reported that the task was less physically
demanding than the men.

Main Analysis

Next, we analyzed the main effect of the condition on moral
judgment. The average moral judgment located on a 1-9 scale
and anchored by “totally unfair” and “totally fair” was 5.70
(SD = 2.00) in the high-sync condition, 4.82 (SD = 2.13) in the
low-sync condition, and 4.54 (SD = 1.64) in the control condition.
These differences also showed a stable pattern in the linear
regression framework: compared to the high-sync condition,
the low-sync condition was associated with the lower fairness
rating (b = —0.90, 95% CI [—1.71, —0.09]), as was the control
condition (b = —1.20, 95% CI [—2.06, —0.34]). See Figure 1A
for raw differences and Figure 1B for estimated differences
between conditions.

Exploratory Mediation Analysis

After detecting the effect of the condition on moral judgment,
we proceeded with the mediation analysis, where we first
assessed whether the potential mediators were affected by the
synchrony treatment. Results displayed in Table 1 show that all
potential mediators were affected by our manipulation. Then, we
used AIC model selection to decide which potential mediator
variable should be modeled as a mediator using structural
equation modeling (SEM). Note that the potential mediators were
meaningful only in the high and low synchrony conditions. Thus,
we used only data from these two conditions for all the following
analyses. We built five models which are displayed in Table 2.
First model is a reference model with sex as a single predictor.
The following four models include respective mediators together
with sex. The predictor from the model that has AIC value at
least two points lower than the reference model was chosen to
be modeled as a mediator using SEM. AIC numbers displayed in
Table 2 suggest that the only suitable variable is perceived group
unity between participants and the confederate (the difference
between AICs of these models is 4.49).

Therefore, we built a structural equation model with group
unity as a mediator. The model showed good fit to the data even
when stringent cut-off values were used given the sample size
of the present study (RMSEA = 0.00, SRMR = 0.02, CFI = 1.00,
TLI = 1.03; see Sivo et al., 2006). The specific estimates from this
mediation model are reported in Figure 2.

DISCUSSION

In this study, we tested whether interpersonal motor synchrony
affects participants’ judgment of moral transgression committed
by their synchrony partner against another anonymous non-
synchronized person. Moreover, we also explored whether
this effect would be mediated by psychological mechanisms
synchrony is known to promote, namely group unity,
perceived cooperation, similarity, and sympathy. We found
that participants in the high-synchrony condition judged the
same moral transgression committed by their synchrony partner
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TABLE 1 | Unstandardized regression slopes with standard errors for the effects of condition on manipulation check variables, moral judgment, and potential mediators.

Manipulation Check Variables Moral Potential Mediators
Judgment
Perceived Mood Mental Physical Perceived Sympathy Similarity Group unity
synchrony difficulty difficulty cooperation
Predictors Estimate Estimate Odds ratio Odds ratio Estimate Estimate Estimate Estimate Estimate
Intercept 6.48"* 6.39"* 4,95+ 6.47+ 6.15%* 4,91 571"
(0.53) (0.48) (0.65) (0.53) (0.48) (0.63) (0.60)
Low-sync —-3.07*** -0.04 1.28 0.94 —0.90* —2.91% —0.62" —1.20"* —2.57%*
(0.29) (0.30) (0.40) (0.39) 0.41) (0.29) (0.26) (0.35) (0.33)
Control —0.01 1.18 1.87 —1.20"
(0.32) (0.42) (0.41) (0.43)
Sex: female -0.19 0.09 1.26 0.46* 0.47 —0.05 0.08 —0.34 -0.26
(0.30) (0.26) (0.34) (0.34) (0.36) (0.30) (0.27) (0.36) (0.34)
N 90 129 129 129 129 90 90 90 90
R2/R? adjusted 0.557/0.547  0.001/-0.023 0.007 0.066 0.073/0.051 0.5637/0.526  0.061/0.039  0.129/0.109  0.413/0.399

Each column represents individual dependent variable while rows show the intercepts (set as the high synchrony condition), and estimated differences between the
intercept and the low-synchrony and control conditions. That is, the slopes indicate by how much the dependent variable shifts (on a nine-point Likert scale) when going
from the intercept to the fow-synchrony and controf conditions. For sex, males are the reference category and the estimate is the difference between males and females.
Mental difficulty and Physical difficulty were analyzed using cumuiative link models. R? for these two modeis represents Nagelkerke pseudo R?. Moreover, function cim
that we used for cumuiative link models does not compute intercepts; thus, we do not display intercepts for those two models. The perceived synchrony and mediator

models include reduced sample size because they exclude the control condition that had no interacting partner.

“p < 0.05 *p < 0.01; **p < 0.001.

females.

FIGURE 1 | (A) Displays the raw differences in moral judgment between conditions with 95% Cl. (B) Displays the estimated differences from the intercept (the
high-synchrony condition) for the low-synchrony condition and the control condition with 95% CI. Sex shows the difference between males (the intercept) and

as less unfair than participants in the low-synchrony and control
condition. The results of the mediation analysis suggested that
perceived group unity mediated the effect of synchrony on moral
judgment, i.e., feeling more united with the synchronized partner
led to more lenient judgments.

The results of the present study suggest that a society-
wide application of cultural norms may be hampered by
social bonding technologies that modify moral judgment
based on the perpetrator’s sub-group identity. By creating
smaller compact groupings within the larger society, bonding
technologies such as synchrony may motivate preferential
treatment of the bonded partners. We conjecture that this
effect is akin to the real-world phenomena such as cronyism
and nepotism when a society’s resources are preferentially

distributed along kith and kin lines (Schulz et al, 2019).
While the present study focused specifically on the effects of
synchrony on group moral hypocrisy, we expect that similar
effects should be observed with other bonding technologies such
as extreme rituals (Xygalatas et al., 2013) and political rallies
(McNeill, 1995).

Social bonding technologies have been instrumental in the
functioning of smaller communities as they facilitate tribal
morality (Fischer and Xygalatas, 2014), which is crucial in
competition between different groups (Bowles, 2006; Choi and
Bowles, 2007). However, the same bonding technologies may
be detrimental to the functioning of large-scale societies, unless
these technologies are properly integrated within mechanisms
that support society-wide norms such as moralizing gods
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TABLE 2 | The association between potential mediators and moral judgment with 95% confidence intervals.

Reference Model

(1

@

@3)

@

Predictors Estimate Estimate Estimate Estimate Estimate
Intercept 4.34** 3.13"* 3.37 4.87"* 3.40*
(2.80-5.87) (1.36-4.89) (1.50-5.24) (2.99-6.75) (0.85-5.95)
Sex: female 0.55 0.63 0.57 0.50 0.54
(—0.36-1.45) (—=0.25-1.52) (—0.33-1.47) (=0.41-1.41) (—0.37-1.44)
Group unity 0.27*
(0.06-0.49)
Cooperation 0.19
(—0.03-0.41)
Sympathy -0.12
(—0.38-0.13)
Similarity 0.16
(—0.19-0.51)
Observations 90 90 90 90 90
R?/R? adjusted 0.016/0.005 0.084/0.063 0.050/0.028 0.027/0.004 0.025/0.003
AIC 392.741 388.252 391.621 393.768 393.876

Note that the AICs of modefs 2-4 are not substantially Jower than the reference model which means that these modeis are not substantially more informative than the

reference mode/.
*p < 0.05; *p < 0.01; **p < 0.001.

mediation analysis. Note: *p < 0.05, **p < 0.001.

FIGURE 2 | The mediation model. Note that the estimated slopes are different from those displayed in Table 2 because we did not included sex as covariate in the

(Purzycki et al., 2016; Lang et al., 2019), state ideologies (McNeill,
1995), and social institutions (Gaechter and Schulz, 2016).
While social bonding technologies such as dance or collective
rituals likely evolved to facilitate group cohesion within smaller
communities of nomadic hunter-gatherers (to promote tribal
morality Lang, 2019), these technologies could be scaled up to
support larger societies with hierarchical leadership structure
by emotionally charging universally shared symbols, norms and
institutions (Alcorta and Sosis, 2005; Fischer and Kruekaew,
2019). That is, with appropriate group hierarchy and shared
symbols, the locally confined bonding effects of synchrony might
be scaled to the society level (e.g., local parishes facilitating
adherence to the Roman Catholic Church), effectively supporting
an overarching group identity and impartial norm application
(Lang et al, 2019); but without such established hierarchy,
synchrony may promote biased application of moral norms.

If the conjecture that synchrony supports moral tribalism is
correct, then it should be expected that the results of the current
study would change according to the perpetrator’s and victim’s
identities. In the current study, participants were informed that
their synchrony partner (transgressor) and the third participant
(victim) are subjects from the same pool, implying that they are
both part of participants’ extended in-group; i.e., all of them
are students in the same class (but anonymous to each other).
Despite this weakly shared general identity, synchrony led to
the hypocritical judgment that downplayed the maltreatment

of an anonymous student from an extended in-group. Since
Wiltermuth (2012) showed that synchrony is also conducive to
harming out-group members, we expect that synchrony should
facilitate more lenient (and perhaps even approving) judgment
of norm transgressions against out-groups. It is safe to assume
that if the victim would be of more distant identity such as
a student from a different university, we should expect even
stronger effects of synchrony on hypocrisy. Indeed, previous
cross-cultural research showed that morality is highly parochial
and often does not extend beyond group borders (Fessler et al.,
2015), unless promoted as a conversion strategy to attract more
people into the group (Lang et al., 2019).

Furthermore, if all three actors in the current study would
assume the same tightly shared identity such as membership
of a soccer hooligans fan club or of a gang, the synchrony
effects on moral hypocrisy should disappear or even reverse.
This prediction is supported by the black sheep hypothesis,
which argues that individuals apply harsher judgments to
inappropriate behavior of in-groups because the harmful effects
of norm-transgression trickle down, by extension, to all group
members (Marques et al., 1988). The reverse effects of synchrony
should pan out especially during inter-group conflict when
adherence to widely shared norms might be the key factor
influencing success in intergroup competition (Richerson et al.,
2016). In support of this prediction, Gneezy and Fessler (2012)
documented increased altruistic punishment of in-group norm
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transgressors during the 2006 Israel-Hezbollah war, and
inter-group conflict was shown to bolster equality and equality-
promoting norms long after the ceasefire (Bauer et al., 2014;
Henrich et al., 2019).

An alternative to the proposed tribalistic effects of synchrony
is the generalized prosociality hypothesis, formulated around the
empirical findings of Reddish and colleagues (Reddish et al,
2013a, 2016). In their experimental study of the relationship
between synchrony and prosociality, Reddish et al. (2013a) found
that the synchronized participants were more willing to help
another student who did not synchronize with them and sent
a larger portion of their monetary endowment to members
of an out-group (compared to participants who did a puzzle
task together). In another study, Reddish et al. (2016) found
that the synchronized (vs. asynchronized) participants were
more willing to help an anonymous out-group student whereas
there was no difference in willingness to help a member of
an extended in-group. These results are in contrast with the
present study where we found that, at least in the moral domain,
synchrony effects are selective rather than generalized (see also
Wiltermuth, 2012). If synchrony would produce generalized
prosociality, we should expect greater prosociality toward the
victim and harsher judgment of the transgressor in the synchrony
condition; or no effect of synchrony at all, depending on the
strength of the assumed prosociality. What may account for
the differences between the current study and the studies by
Reddish et al. (2013a, 2016)?

One possible explanation may be the different manipulations
employed across these studies. For instance, while Reddish et al.
(2016) let groups of three or four people synchronize (or move
in asynchrony) together in the laboratory, our participants were
alone in the room and all interactions with the confederate was
mediated through a video-transmission. Although a previous
study using video-transmission found sizable effects of synchrony
on cooperation (Lang et al., 2017), we do not know whether
the lack of other people in the room may inhibit the effects of
synchronization on generalized prosociality. Furthermore, the
generalized prosociality effects of synchrony may be specific
to the dependent variables assessed in those studies. While
synchrony positively affected monetary contributions to out-
groups in Reddish et al. (2013a), the same study failed
to find any effects of synchrony on mitigating self-reported
preferential biases toward in-groups rather than out-groups.
Yet another explanation of these disparate findings could be
that synchrony positively affects moral hypocrisy independently
of the transgressor’s identity (akin to the generalized effects
on prosociality). That is, synchronization may reduce moral
vigilance such that synchronized participants would judge any
norm transgressions as less severe, no matter who committed
them. Although this hypothesis requires proper experimental
testing, the results of our mediation analysis suggest that this is
likely not to be the case.

The mediation analysis revealed that the only mediator
was perceived group unity. In the current study, rather than
having generalized effects, synchrony affected moral judgment
by strengthening the unity between the synchronized partners.
As a consequence, the perceived group boundaries between the

participant and the victim were sharpened, even though both
were members of an extended in-group (students from the
same university). Indirect support for this speculation could be
drawn from research on the effects of entitativity on prejudices
toward out-groups (Gaertner and Schopler, 1998): perceiving one
own’s group as an entity both correlates with and fosters out-
group prejudice (Effron and Knowles, 2015). Nevertheless, this
conclusion does not yet explicate why sympathy and similarity
were not mediators of the synchrony effect on moral judgment,
despite their direct connection to the process of group formation.
That is, why did similarity and sympathy not mediate the effects
of synchrony on group moral hypocrisy?

The perceptions of similarity and sympathy to others are
tightly interwoven and provide subtle cues on genetic kinship
(Sigmund, 2009), with objective or even perceived similarity
having positive effects on cooperation in economic games and
in leader-follower interactions (Krupp et al, 2008; Cornelis
et al., 2011). Perhaps, the increased feelings of similarity and
sympathy induced by synchrony may have spilled over to
the third participant (the victim), and participants also felt
closer to the victim, effectively creating a group that included
both the synchronized partner and the victim. (Note that
participants were first asked about sympathy and similarity
to the sync partner and only afterward observed his immoral
behavior; hence, they were forced to explicitly think about
similarity and sympathy before the transgression task took
place). In fact, Table 2 suggests that similarity was negatively
associated with moral judgment, although the effect was not
precisely estimated. Returning to the example of inter-group
conflict, perceiving that all group members are committed
to the same cause (unity) directed against another group,
should be sufficient motivation for taking part in the clash,
even without necessarily being close (similarity, sympathy)
to the other members of the hooligan fan club. Moreover,
by emphasizing group boundaries, harming members of the
other group might appear as permitted and even desired
(cf., Newson et al., 2018).

The final variable with mediating potential that we evaluated,
perceived cooperation during the synchronization task, positively
predicted moral hypocrisy, although this effect was less precisely
estimated than the effect of group unity. Moreover, adding
perceived cooperation to the model did not increase the
explanatory power of the model compared to the reference
model with sex as a single predictor. Whereas perceived
cooperation was previously implied as an important mediator
of the synchrony effects on prosociality (Reddish et al., 2013b
but see Lang et al, 2017), it may have weaker effects on
moral judgment because perceived cooperation does not directly
influence perceived group boundaries. Nevertheless, the small
predictive power of perceived cooperation that we observed
might be attributed to the principle of reciprocity (Trivers, 1971).
Similar to the effects on prosocial behavior, where perceived
cooperation increased the probability that synchronized partners
will also cooperate in the following interactions, the participants
who scored higher on perceived cooperation may have felt
obliged to help their partner (the transgressor) as a form of
reciprocal exchange for preceding successful coordination. As
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the mediation analysis was only exploratory, future research
should test the causal effects of the group unity on group moral
hypocrisy. Such an experiment may directly manipulate the
perceived group unity and then use the task we used to measure
moral hypocrisy.

Apart from the direct test of mediators, we propose that
further important insights into the suggested social bonding
effects of synchrony might be gained by examining the neuro-
hormonal underpinnings of synchrony. For example, while a
lot of attention has been paid to the understanding of the
p-endorphin’s role in mediating prosocial effects of synchrony
(Cohen et al., 2010; Sullivan et al., 2014; Tarr et al., 2015, 2017;
Launay et al.,, 2016; Weinstein et al.,, 2016; Lang et al., 2017),
substantially less attention has been devoted to another important
social hormone, namely oxytocin. In fact, we are aware of only
one study that showed increased levels of oxytocin in reaction to
a group singing lesson across professionals and amateurs (Grape
et al., 2003) and only one study (Gebauer et al, 2016) that
investigated whether oxytocin promotes synchronization. Since
oxytocin is often considered to be a parochial hormone that
promotes positive behavior toward family members (Galbally
et al, 2011) but negative attitudes (De Dreu et al, 2011)
and behavior toward out-group members (Zhang et al., 2019),
studying whether synchrony increases oxytocin levels is the next
logical step in the future synchrony research.

Likewise, to achieve better generalizability and higher validity,
the examination of synchrony effects on moral group hypocrisy
should move to real environments such as collective religious
rituals (e.g., Xygalatas et al., 2013) or football stadiums (e.g.,
Newson et al., 2018). The real-life conditions might either
foster or diminish the laboratory-induced effects of synchrony,
depending on other socio-cultural factors such as religious
identities (Purzycki et al., 2016; Lang et al, 2019) or the
presence or absence of intergroup conflict (Bauer et al., 2016).
Moreover, if synchrony evolved as a social technology that helped
cement bonds within small communities of nomadic hunter-
gatherers during inter-group competition (Choi and Bowles,
2007), we should expect the frequency of group synchronous
practices to increase during inter-group conflict, similar to other
mechanisms promoting norm adherence (Sosis et al., 2007;
Schaub, 2017; Francois et al., 2018; Henrich et al., 2019). This
prediction could be tested against data from ethnographic and
historical databases, large-scale surveys, or in the laboratory
(Miles et al., 2011).

Finally, another extension improving the limitations of the
current study would be to measure the ultimate behavioral
outcome of moral judgment, namely altruistic punishment (Boyd
et al., 2003; Fehr and Fischbacher, 2003) or, alternatively, an
action to stop the moral transgression. While we aimed to
increase the validity of the current study by adopting a real-world
scenario of norm transgression instead of just using vignettes
with hypothetical moral transgressions, such a scenario only
allowed us to measure moral judgment, which is usually cheap to

produce (cf., Saltzstein, 1994). Moral judgment might motivate
others to adhere to norms due to reputational sensitivity,
however, it remains to be tested whether synchrony also affects
more lenient punishments. Therefore, we suggest that future
studies should adopt different and more nuanced behavioral
measures such as altruistic punishment, helping the victim of the
transgressions, or the tendency to copy the immoral behavior.

DATA AVAILABILITY STATEMENT

The dataset generated in this study can be found in online
repository at: osf.io/pfuée.

ETHICS STATEMENT

The study was approved by the Research Ethics Committee at
Masaryk University. Participants provided their written consent.

AUTHOR CONTRIBUTIONS

RC and RK developed the research idea. RC designed the study
with contributions provided by RK and ML. RC managed the
data collection. RC and ML analyzed the data and drafted the
manuscript with revision provided by RK. All authors approved
the final manuscript.

FUNDING

This research was funded by student grant MUNI/C/1697/2016
from Grant Agency of Masaryk University. The publication of
this article was supported by the grant Current Research Trends
in the Study of Religion (MUNI/A/0858/2019) investigated by the
Department for the Study of Religions in 2020.

ACKNOWLEDGMENTS

This work was supported by the research infrastructure HUME
Lab Experimental Humanities Laboratory, Faculty of Arts,
Masaryk University. The authors would like to thank Jan Horsky
for his help with data collection and for the comments on
the early version of the manuscript and reviewers for helpful
comments and recommendations.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2020.544589/full#supplementary-material

Frontiers in Psychology | www.frontiersin.org

December 2020 | Volume 11 | Article 544589

441136



Chvaja et al.

Synchrony and Moral Hypocrisy

REFERENCES

Alcorta, C. S., and Sosis, R. (2005). Ritual, emotion, and sacred symbols: the
evolution of religion as an adaptive complex. Hum. Nat. 16, 323-359. doi:
10.1007/s12110-005-1014-3

Alexander, R. D. (1987). The Biology of Moral Systems. New Brunswick: Aldine
Transaction.

Baguley, T. (2009). Standardized or simple effect size: what should be reported? Br.
J. Psychol. 100, 603-617. doi: 10.1348/000712608X377117

Bastian, B., Jetten, J., and Ferris, L. J. (2014). Pain as social glue: shared
pain increases cooperation. Psychol. Sci. 25, 2079-2085. doi: 10.1177/
0956797614545886

Batson, C. D., and Thompson, E. R. (2001). Why don’t moral people act morally?
Motivational considerations. Curr. Direct. Psychol. Sci. 10, 54-57. doi: 10.1111/
1467-8721.00114

Batson, C. D., Thompson, E. R., Seuferling, G., Whitney, H., and Strongman, J. A.
(1999). Moral hypocrisy: appearing moral to oneself without being so. J. Pers.
Soc. Psychol. 77, 525-537. doi: 10.1037/0022-3514.77.3.525

Bauer, M., Blattman, C., Chytilova, J., Henrich, J., Miguel, E., and Mitts, T. (2016).
Can war foster cooperation? J. Econ. Perspect. 30, 249-274. doi: 10.1257/jep.30.
3.249

Bauer, M., Cassar, A., Chytilova, J., and Henrich, J. (2014). War’s enduring effects
on the development of egalitarian motivations and in-group biases. Psychol. Sci.
25,47-57. doi: 10.1177/0956797613493444

Bernhard, H., Fischbacher, U., and Fehr, E. (2006). Parochial altruism in humans.
Nature 442, 912-915. doi: 10.1038/nature04981

Bowles, S. (2006). Group competition, reproductive leveling, and the evolution of
human altruism. Science 314, 1569-1572. doi: 10.1126/science.1134829

Boyd, R., Gintis, H., Bowles, S., and Richerson, P. J. J. (2003). The evolution
of altruistic punishment. Proc. Natl. Acad. Sci. U.S.A. 100, 3531-3535. doi:
10.1073/pnas.0630443100

Charles, S. J., Farias, M., van Mulukom, V., Saraswati, A., Dein, S., and Watts, F.
(2020). Blocking mu-opioid receptors inhibits social bonding in rituals. Biol.
Lett. 16:20200485. doi: 10.1098/rsbl.2020.0485

Choi, J. J., and Bowles, S. (2007). The coevolution of parochial altruism and war.
Science 318, 636-640. doi: 10.1126/science.1144237

Christensen, R. H. B. (2019). Ordinal-Regression Models for Ordinal Datal R
package version 2019.12-10. Available online at: https://CRAN.R-project.org/
package=ordinal

Cirelli, L. K., Wan, S. J., Spinelli, C., and Trainor, L. J. (2017). Effects of
interpersonal movement synchrony on Infant helping behaviors: is music
necessary? Music Percept. Interdiscipl. ]. 34, 319-326. doi: 10.1525/mp.2017.34.
3.319

Cohen, E. E. A,, Ejsmond-Frey, R., Knight, N, and Dunbar, R. I. M. (2010). Rowers’
high: behavioural synchrony is correlated with elevated pain thresholds. Biol.
Lett. 6, 106-108. doi: 10.1098/rsb1.2009.0670

Cornelis, I., Van Hiel, A., and De Cremer, D. (2011). Birds of a feather: leader-
follower similarity and procedural fairness effects on cooperation. Eur. J. Work
Organ. Psychol. 20, 388-415. doi: 10.1080/13594321003630055

De Dreu, C. K. W., Greer, L. L., Van Kleef, G. A., Shalvi, S., and Handgraaf, M. J. J.
(2011). Oxytocin promotes human ethnocentrism. Proc. Natl. Acad. Sci. U.S.A.
108, 1262-1266. doi: 10.1073/pnas.1015316108

Dunbar, R. I. M., Baron, R., Frangou, A., Pearce, E., van Leeuwen, E. J. C., Stow, J.,
etal. (2012). Social laughter is correlated with an elevated pain threshold. Proc.
R. Soc. B279, 1161-1167. doi: 10.1098/rspb.2011.1373

Effron, D. A., and Knowles, E. D. (2015). Entitativity and intergroup bias: how
belonging to a cohesive group allows people to express their prejudices. J. Pers.
Soc. Psychol. 108, 234-253. doi: 10.1037/pspa0000020

Fehr, E., and Fischbacher, U. (2003). The nature of human altruism. Nature 425,
785-791. doi: 10.1038/nature02043

Fessler, D. M. T., Barrett, H. C., Kanovsky, M., Stich, S., Holbrook, C., Henrich,
J., et al. (2015). Moral parochialism and contextual contingency across seven
societies. Proc. R. Soc. B 282:20150907. doi: 10.1098/rspb.2015.0907

Fischer, R., Callander, R., Reddish, P., and Bulbulia, J. (2013). How do rituals affect
cooperation? An experimental field study comparing nine ritual types. Hum.
Nat. 24, 115-125. doi: 10.1007/s12110-013-9167-y

Fischer, R., and Kruekaew, J. (2019). Synchrony vs. pain in males and females: an
examination of differential effects on social bonding in a naturally occurring
ritual. Relig. Brain Behav. 10, 407-427. doi: 10.1080/2153599X.2019.1626271

Fischer, R., and Xygalatas, D. (2014). Extreme rituals as social technologies. J. Cogn.
Cult. 14, 345-355. doi: 10.1163/15685373-12342130

Francois, P., Fujiwara, T., and van Ypersele, T. (2018). The origins of human
pro-sociality: a test of cultural group selection on economic data and in the
laboratory. Sci. Ady. 4:eaat2201. doi: 10.1126/sciadv.aat2201

Gaechter, S., and Schulz, J. (2016). Intrinsic honesty and the prevalence of rule
violations across societies. Nature 531, 496-499. doi: 10.1038/nature17160

Gaertner, L., and Schopler, J. (1998). Perceived ingroup entitativity and intergroup
bias: an interconnection of self and others. Eur. J. Soc. Psychol. 28, 963-980.
doi: 10.1002/(SICI)1099-0992(1998110)28:6<963::AID-EJSP905<3.0.CO;2-S

Galbally, M., Lewis, A. J., Ijzendoorn, M., Van, and Permezel, M. (2011). The role
of oxytocin in mother-infant relations: a systematic review of human studies.
Harv. Rev. Psychiatry 19, 1-14. doi: 10.3109/10673229.2011.549771

Gebauer, L., Witek, M. A. G., Hansen, N. C., Thomas, J., Konvalinka, I., and Vuust,
P. (2016). Oxytocin improves synchronisation in leader-follower interaction.
Sci. Rep. 6:38416. doi: 10.1038/srep38416

Gneezy, A., and Fessler, D. M. T. (2012). Conflict, sticks and carrots: war increases
prosocial punishments and rewards. Proc. R. Soc. B Biol. Sci. 279, 219-223.
doi: 10.1098/rspb.2011.0805

Grape, C., Sandoren, M., Hansson, L. O., Ericson, M., and Theorell, T. (2003).
Does singing promote well-being? An empirical study of professional and
amateur singers during a singing lesson. Integr. Physiol. Behav. Sci. 38, 65-74.
doi: 10.1007/bf02734261

Greene, J. (2013). Moral Tribes. Emotion, Reason, and the Gap Between Us and
Them. New York, NY: The Penguin press.

Haidt, J. (2013). The Righteous Mind: Why Good People are Divided by Politics and
Religion. New York, NY: Vintage Books.

Henrich, J., Bauer, M., Cassar, A., Chytilovd, J., and Purzycki, B. (2019). War
increases religiosity. Nat. Hum. Behav. 3, 129-135. doi: 10.1038/s41562-018-
0512-3

Henrich, J., McElreath, R., Barr, A., Ensminger, J., Barrett, C., Bolyanatz, A., et al.
(2006). Costly punishment across human societies. Science 312, 1767-1770.
doi: 10.1126/science.1127333

Hill, K. R., Wood, B. M., Baggio, J., Hurtado, A. M., and Boyd, R. (2014). Hunter-
gatherer inter-band interaction rates: implications for cumulative culture. PLoS
One 9:€102806. doi: 10.1371/journal.pone.0102806

Hobson, N. M., Schroeder, J., Risen, J. L., Xygalatas, D., and Inzlicht, M. (2018).
The psychology of rituals: an integrative review and process-based framework.
Pers. Soc. Psychol. Rev. 22, 260-284. doi: 10.1177/1088868317734944

Hove, M. J., and Risen, J. L. (2009). it’s all in the timing: interpersonal synchrony
increases affiliation. Soc. Cogn. 27, 949-961. doi: 10.1521/50¢0.2009.27.6.949

Hymes, R. W., Leinart, M., Rowe, S., and Rogers, W. (1993). Acquaintance rape:
The effect of race of defendant and race of victim on white juror decisions. J.
Soc. Psychol. 133, 627-634. doi: 10.1080/00224545.1993.9713917

Kirschner, S., and Tomasello, M. (2010). Joint music making promotes prosocial
behavior in 4-year-old children. Evol. Hum. Behav. 31, 354-364. doi: 10.1016/j.
evolhumbehav.2010.04.004

Konvalinka, I., Xygalatas, D., Bulbulia, J., Schjedt, U., Jeginde, E.-M., Wallot, S.,
et al. (2011). Synchronized arousal between performers and related spectators
in a fire-walking ritual. Proc. Natl. Acad. Sci. U.S.A. 108, 8514-8519. doi: 10.
1073/pnas.1016955108

Krupp, D. B., Debruine, L. M., and Barclay, P. (2008). A cue of kinship promotes
cooperation for the public good. Evol. Hum. Behav. 29, 49-55. doi: 10.1016/j.
evolhumbehav.2007.08.002

Lakens, D. (2010). Movement synchrony and perceived entitativity. J. Exp. Soc.
Psychol. 46,701-708. doi: 10.1016/j.jesp.2010.03.015

Lammers, J., Stapel, D. A., and Galinsky, A. D. (2010). Power increases hypocrisy:
moralizing in reasoning, immorality in behavior. Psychol. Sci. 21, 737-744.
doi: 10.1177/0956797610368810

Lang, M. (2019). The evolutionary paths to collective rituals: an interdisciplinary
perspective on the origins and functions of the basic social act. Arch. Psychol.
Relig. 41, 224-252. doi: 10.1177/0084672419894682

Lang, M., Bahna, V., Shaver, J. H., Reddish, P., and Xygalatas, D. (2017). Sync to
link: endorphin-mediated synchrony effects on cooperation. Biol. Psychol. 127,
191-197. doi: 10.1016/j.biopsycho.2017.06.001

Lang, M., Purzycki, B. G., Apicella, C. L., Atkinson, Q. D., Bolyanatz, A., Cohen,
E., et al. (2019). Moralizing gods, impartiality, and religious parochialism
across 15 societies. Proc. R. Soc. B 286, 1-10. doi: 10.1098/rspb.2019.
0202

Frontiers in Psychology | www.frontiersin.org

December 2020 | Volume 11 | Article 544589

45/136




















































































































































































































































































