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Pre-existing	fairness	concerns	restrict	the	cultural	evolution	
and	generalization	of	inequitable	norms	in	children	
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Abstract	

Many	social	exchanges	produce	benefits	that	would	not	exist	otherwise,	but	anticipating	conflicts	

about	how	to	distribute	these	benefits	can	derail	exchange	and	destroy	the	gains.	Coordination	

norms	can	solve	this	problem	by	providing	a	shared	understanding	of	how	to	distribute	benefits,	

but	such	norms	can	also	perpetuate	group-level	inequality.	To	examine	how	inequitable	norms	

evolve	 culturally	 and	whether	 they	 generalize	 from	 one	 setting	 to	 another,	 we	 conducted	 an	

incentivized	 lab-in-the-field	 experiment	 among	 kindergarten	 (5-6)	 and	 second-grader	 (8-9)	

children	(4’228	decisions	collected	from	326	children	living	in	Switzerland).	In	Part	1,	we	created	

two	arbitrarily	marked	groups,	triangles	and	circles.	We	randomly	and	repeatedly	formed	pairs	

with	one	triangle	and	one	circle,	and	players	in	a	pair	played	a	simple	bargaining	game	in	which	

failure	to	agree	destroyed	the	gains	from	social	exchange.	At	the	beginning	of	Part	1	we	suggested	

a	specific	way	to	play	the	game.	In	symmetric	treatments,	this	suggestion	did	not	imply	inequality	

between	the	groups,	while	in	asymmetric	treatments	it	did.	Part	2	of	the	experiment	addressed	

the	 generalization	 of	 norms.	 Retaining	 their	 group	 affiliations	 from	 Part	 1,	 each	 child	 had	 to	

distribute	resources	between	an	in-group	member	and	an	out-group	member.	Children	of	both	

age	 groups	 in	 symmetric	 treatments	 used	 our	 suggestions	 about	 how	 to	 play	 the	 game	 to	

coordinate	 in	 Part	 1.	 In	 asymmetric	 treatments,	 children	 followed	 our	 suggestions	 less	

consistently,	which	reduced	coordination	but	moderated	inequality.	In	Part	2,	older	children	did	

not	 generalize	 privilege	 from	Part	 1.	 Rather,	 they	 compensated	 the	 underprivileged.	 Younger	

children	neither	generalized	privilege	nor	compensated	the	underprivileged.	
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1.	Introduction	

	 Many	social	exchanges	increase	total	welfare	relative	to	the	status	quo.	For	example,	if	Joël	

has	10	apples	and	no	bread,	while	Sonja	has	3	loaves	of	bread	and	no	apples,	they	can	both	enjoy	

the	benefits	of	a	more	balanced	diet	if	they	trade.	Exchanges	of	this	sort	yield	novel	gains,	and	in	

this	 sense	 the	 individuals	 involved	 have	 a	 shared	 interest	 in	 collaborating.	 At	 the	 same	 time,	

exchange	usually	involves	a	distributional	conflict	(Bowles,	2009)	and	dealing	with	this	conflict	

can	 destroy	 the	 gains	 from	 trade	 or	 prevent	 exchange	 altogether	 (Bowles,	 2009;	 De	 Dreu,	

Beersma,	Steinel,	&	Kleef,	2007;	Raiffa,	2002;	Young	&	Burke,	2001;	Young	&	Raiffa,	1983).	 In	

effect,	 the	parties’	 interests	are	neither	 fully	congruent	nor	 fully	opposed,	but	 they	are	mixed.	

Particularly,	the	parties	involved	face	a	coordination	problem	(Bramoullé,	2007).	They	can	divide	

up	 the	 gains	 from	 social	 exchange	 in	 different	 ways,	 but	 they	 have	 to	 agree.	 Most	 potential	

agreements,	however,	favor	one	party	over	the	other,	and	anticipating	this	tension	may	prevent	

agreement	altogether.	

	 The	 cultural	 evolution	 of	 coordination	 norms	 can	 attenuate	 this	 problem	 by	 creating	

shared	expectations	about	who	gets	what.	A	spectacular	example	comes	from	sharecropping.	In	

some	regions	tenant	farmers	get	one	third	of	the	harvest	and	land	owners	get	two	thirds,	while	in	

other	regions	farmers	get	two	thirds	and	land	owners	one	third	(Young,	2013).	In	either	case,	the	

result	is	a	stable	disparity	between	farmers	and	land	owners.	Moreover,	norms	of	this	sort	can	be	

remarkably	 uniform	 in	 local	 areas.	 If	 so,	 the	 norm	 dominates	 the	 question	 of	who	 gets	what.	

Resource	distribution	is	bizarrely	insensitive,	for	example,	to	the	fact	that	land	holdings,	and	by	

extension	 the	 land	 owner’s	 bargaining	 power,	 vary	 in	 terms	 of	 soil	 fertility.	 In	 effect,	 when	

considering	how	to	distribute,	farmers	and	land	owners	simply	give	up,	defer	to	the	norm,	and	get	

on	with	 the	business	of	growing	corn	(Young	&	Burke,	2001).	 If	 the	 local	norm	is	 inequitable,	

however,	 it	can	create	and	perpetuate	status	differentials	that	might	spill	over	and	affect	other	

types	of	exchange	 in	other	social	domains	(Bowles,	2009;	Henrich	&	Boyd,	2008;	Holm,	2000;	

Siddique	&	Vlassopoulos,	2020).	To	the	extent	that	this	happens,	the	parties	involved	generalize	
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the	norm	beyond	the	original	problem,	namely	how	to	distribute	the	gains	from	sharecropping,	to	

other	types	of	exchange,	for	example	who	defers	to	whom	when	a	farmer	and	land	owner	meet	in	

the	street?	

	 As	a	very	different	example	of	coordination	and	inequality,	a	prominent	hypothesis	posits	

that	female	genital	cutting,	especially	infibulation,	is	a	coordination	norm	that	helps	men	manage	

paternity	uncertainty	(Efferson,	Vogt,	&	Fehr,	2020;	Howard	&	Gibson,	2019;	Mackie,	1996;	Vogt,	

Zaid,	 Ahmed,	 Fehr,	 &	 Efferson,	 2016).	 Once	 a	 cutting	 norm	 is	 in	 place,	 parents	 face	 strong	

incentives	to	cut	 their	daughters	 to	 improve	 the	 future	marriage	prospects	of	 these	daughters	

(Camilotti,	2016;	Efferson,	Vogt,	Elhadi,	Ahmed,	&	Fehr,	2015;	Efferson	et	al.,	2020;	Howard	&	

Gibson,	2019;	Platteau	&	Auriol,	2018;	Shell-Duncan,	Wander,	Hernlund,	&	Moreau,	2011;	Vogt	et	

al.,	 2016).	 To	 the	 extent	 that	 such	 a	 coordination	 norm	 evolves,	 it	 shifts	 the	 distribution	 of	

reproductive	 benefits	 away	 from	 women	 and	 toward	 men,	 once	 again	 with	 the	 potential	 to	

entrench	status	differentials	that	spill	over	to	other	 types	of	social	exchange	(Henrich	&	Boyd,	

2008).	

	 These	 examples	 share	 the	 feature	 that	 the	 norm	 helps	 the	 parties	 involved	 pick	 an	

equilibrium.	“Norm”	is	a	rich	word	with	a	contentious	history	(Cialdini,	Reno,	&	Kallgren,	1990;	

Coleman,	1990;	Fehr	&	Schurtenberger,	2018;	Ullmann-Margalit,	1977),	but	we	will	use	it	in	this	

precise	limited	sense.	Specifically,	a	norm	is	a	common	pattern	of	behavior	together	with	a	shared	

belief	 that	 others	will	 tend	 to	 adhere	 to	 this	 common	 pattern	 behavior.	 These	 commonalities	

combine	to	help	people	choose	a	specific	equilibrium	and	routinely	coordinate	in	a	setting	with	

multiple	equilibria.	This	definition	corresponds	to	the	notion	of	a	descriptive	norm	in	the	sense	of	

Bicchieri	(2016;	2005).	

Coordinating	on	a	mutual	solution	increases	the	welfare	of	all	relative	to	miscoordinating,	

and	this	is	true	even	for	the	underprivileged	party.	The	farmer	and	the	landowner	who	agree	on	

a	sharecropping	arrangement	both	do	better	than	if	the	land	remained	dormant.	Still,	the	solution	

can	 be	 inequitable,	 as	 one	 party	 is	 underprivileged	 relative	 to	 another,	 and	 inequality	 can	

accumulate	when	underprivilege	persists	over	time	and	generalizes	across	contexts.	
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	 In	spite	of	 these	diverse	and	 far-reaching	social	effects	hypothesized	 to	attend	cultural	

evolution	 under	 coordination	 incentives,	 we	 do	 not	 have	 an	 empirical	 grip	 on	 if	 and	 how	

inequitable	coordination	norms	might	generalize	from	one	decision-making	domain	to	another	

after	they	have	evolved	culturally	in	their	original	domain.	Addressing	these	problems	is	our	main	

task	in	the	present	paper.		

	 In	 terms	 of	 the	 norm	 generalization	 question,	 the	 central	 challenge	 is	methodological.	

Namely,	 how	 do	 we	 identify	 when	 a	 norm	 that	 evolved	 in	 one	 domain	 generalizes	 to	 shape	

behavior	in	another	domain?	Researchers	typically	cannot	do	so	without	some	control	over	the	

norm	 in	 the	 primary	domain.	 To	 illustrate	 the	methodological	 challenge,	 imagine	 the	 cultural	

evolution	of	a	sharecropping	norm	in	a	local	population.	To	keep	the	example	simple,	imagine	that	

only	two	norms	are	possible.	One	norm	stipulates	that	the	landowner	gets	1/3	of	the	crop	and	the	

farmer	2/3,	while	the	other	stipulates	that	the	landowner	gets	2/3	and	the	farmer	1/3.	Finally,	

assume	the	norm	that	actually	evolves	culturally	is	the	latter	norm.	Our	question	of	interest	is,	do	

farmers	and	landowners	generalize	landowner	privilege	in	sharecropping	to	how	they	interact,	

say,	when	they	run	into	each	other	in	town?	Imagine	that	we,	as	researchers,	observe	the	initial	

cultural	evolution	of	the	sharecropping	norm.	A	year	later,	we	further	observe	that	farmers	start	

to	give	way	and	make	room	for	landowners	when	the	two	meet	in	town.		

This	could	occur	because	both	farmers	and	landowners	generalize	landowner	privilege	

from	 sharecropping	 to	 social	 encounters	 in	 town,	 but	 we	 cannot	 conclude	 this	 from	 our	

observations.	Another	very	different	possibility	is	equally	plausible.	To	illustrate,	assume	that	due	

to	 chance	 self-regarding	 individuals	 are	 over-represented	 among	 landowners	 in	 this	 local	

population,	but	this	is	not	the	case	among	farmers.	The	over-representation	among	landowners	

is	 simply	 ordinary	 sampling	 error.	 Because	 landowners	 happen	 to	 be	more	 self-regarding	 on	

average	than	farmers,	they	push	their	own	interests	more	aggressively	than	farmers	do	when	the	

sharecropping	norm	evolves	culturally.	Perhaps	landowners	negotiate	more	forcefully	in	the	early	

days	of	sharecropping	before	a	specific	distributional	norm	has	been	established.	This	biases	the	

cultural	evolution	of	the	norm	in	favor	of	landowners.	Then,	landowners	do	exactly	the	same	thing	

a	year	later	when	the	norm	is	evolving	for	social	encounters	in	town.	Landowner	privilege	does	
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not	 generalize.	 Rather,	 the	 extra	 degree	 of	 self-regard	 among	 landowners,	 which	 is	 just	 an	

accident,	separately	biases	norm	evolution	in	both	domains	in	the	same	way.	Landowners	end	up	

privileged	 in	 both	 domains,	 but	 not	 because	 the	 privilege	 in	 sharecropping	 agreements	

generalizes	 to	 social	 encounters	 in	 town.	 Distinguishing	 this	 kind	 of	 mechanism	 from	 norm	

generalization	will	typically	be	difficult	or	 impossible	 in	 field	settings.	 In	principle,	however,	a	

properly	designed	experiment	can	provide	control	over	the	norm	in	the	first	domain,	which	would	

then	allow	the	researcher	 to	 identify	 the	causal	effect	of	 this	norm	generalizing	 to	 the	second	

domain.		

	 Accordingly,	 to	 examine	 the	 evolution	 and	 generalization	 of	 distributional	 norms,	 we	

conducted	 an	 incentivized	 lab-in-the-field	 experiment	 with	 children	 who	 were	 either	 in	

kindergarten	 (5-6	 years)	 or	 second	grade	 (8-9	 years).	 In	 the	 first	 part	 of	 the	 experiment,	we	

randomly	 divided	 children	 into	 two	 groups,	 triangles	 and	 circles.	 In	 each	 of	 12	 periods,	 we	

randomly	formed	pairs	consisting	of	one	triangle	and	one	circle,	and	the	players	in	a	pair	played	

a	simple	bargaining	game.	This	game	involved	coordination	incentives	in	the	sense	that	the	game	

had	two	pure-strategy	equilibria.	To	take	some	control	over	the	coordination	norms	that	evolved	

under	repeated	play	of	the	game,	we	began	each	session	by	randomly	choosing	a	descriptive	norm	

(Bicchieri,	2005;	Cialdini	et	al.,	1990)	suggesting	how	to	play	the	game,	in	the	following	called	

“suggested	 equilibrium”.	 In	 some	 treatments,	 this	 exogenously	 suggested	 equilibrium	 implied	

inequality,	with	 one	 group	privileged	and	 the	 other	 underprivileged.	 In	 other	 treatments,	 the	

suggested	 equilibrium	 implied	 equality.	 In	 either	 case,	 participants	were	 free	 to	 choose	 in	 all	

periods,	and	so	the	suggested	equilibrium	was	not	binding	in	any	way.	Rather,	it	was	simply	an	

exogenous	prod	for	the	cultural	evolutionary	process.	If	the	players	in	an	experimental	session	

converge	on	a	specific	equilibrium,	this	is	the	norm	that	endogenously	evolves	within	the	context	

of	the	session.	In	the	second	part	of	the	experiment,	children	retained	their	group	affiliations	but	

played	a	new	game	with	material	incentives	explicitly	decoupled	from	the	first	game.	Specifically,	

each	child	split	a	sum	of	money	between	two	other	children,	an	in-group	member	and	an	out-

group	member.	The	key	question	here	is	whether	behavior	in	this	second	part	of	the	experiment	

depended	on	the	first	part	of	the	experiment.	
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	 This	design	allowed	us	to	examine	the	evolution,	persistence,	and	generalization	of	norms.	

Specifically,	we	expected	norms	to	evolve	readily	and	persist	when	we	suggested	equilibria	that	

implied	 equality.	However,	when	 the	 suggested	equilibria	 implied	 inequality,	we	 expected	the	

kindergarteners	 to	be	more	 likely	 to	 follow	the	 suggestion	 than	 second-graders.	 In	particular,	

existing	 evidence	 indicates	 that	 pre-existing	 fairness	 norms	 should	 be	 weaker	 among	

kindergarteners	than	among	second-graders	(Blake	et	al.,	2015;	Peter	R.	Blake	&	McAuliffe,	2011;	

Fehr,	Bernhard,	&	Rockenbach,	2008;	Fehr,	Glätzle-Rützler,	&	Sutter,	2013;	House	et	al.,	2020,	

2013;	House	&	Tomasello,	2018;	Kogut,	2012;	Smith,	Blake,	&	Harris,	2013).		

	 For	this	reason,	we	expected	kindergarteners	to	use	an	inequitable	equilibrium	to	help	

coordinate	 more	 readily	 than	 second-graders.	 In	 effect,	 we	 expected	 pre-existing	 social	

preferences	to	be	less	of	a	hindrance	for	kindergarteners	than	second-graders.	In	the	same	way,	

when	faced	with	inequality	from	the	first	part	of	the	experiment,	we	expected	kindergarteners	to	

generalize	privilege	to	the	second	part	of	the	experiment	more	readily	than	second-graders.	In	

contrast,	the	second-graders	should	already	have	internalized	societal	fairness	norms	that	would	

prohibit	the	generalization	of	inequitable	norms	from	one	context	to	another.	The	same	holds	true	

for	adults	(House,	Kanngiesser,	Barrett,	et	al.,	2020;	House	et	al.,	2013;	House	&	Tomasello,	2018).	

It	 is	 for	 this	 reason	 that	 we	 conducted	 our	 experiments	 with	 two	 developmental	 samples,	

kindergarteners	and	second-graders.	

The	 remainder	 of	 the	 article	 has	 the	 following	 structure.	 Section	 2	 elaborates	 the	 theoretical	

background	and	hypotheses.	Section	3	outlines	the	methods	and	design.	Section	4	presents	the	

results,	and	section	5	concludes	with	a	discussion.	
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2.	Theory	and	Hypotheses	

	

2.1	The	generalization	of	norms	

	 Humans	 routinely	 encounter	novel	 situations	 in	which	 they	have	 to	make	decisions.	A	

straightforward	approach	in	such	cases	is	to	apply	the	culturally	evolved	norms	that	shape	choices	

in	situations	that	seem	similar	to	the	novel	task	at	hand.	Indeed,	this	kind	of	norm	generalization	

follows	naturally	if	norms	and	the	values	they	represent	are	internalized	(Bowles,	1998;	Chudek	

&	Henrich,	2011;	Kelly	&	Hoburg,	2017),	which	is	simply	a	way	of	saying	that	social	norms	become	

constituents	of	our	culturally	evolved	preferences.		

	 Experimental	 studies	 conducted	 in	 small-scale	 societies	 around	 the	 world	 provide	

suggestive	evidence	that	is	at	 least	consistent	with	the	generalization	of	fairness	norms.	These	

studies	show	that,	when	people	find	themselves	playing	an	economic	game	they	have	never	played	

before,	they	seem	to	adapt	normative	principles	from	their	everyday	lives	(Henrich	et	al.,	2005,	

2010,	 2006).	 For	 example,	 as	 the	 market	 integration	 of	 a	 society	 increases,	 fairness	 toward	

strangers	in	an	experimental	game	also	increases.	The	explanation	offered	 is	that	people	 from	

societies	relatively	high	on	market	integration	are	relatively	comfortable	trading	with	strangers,	

and	they	transfer	associated	fairness	norms	from	everyday	market	settings	to	the	novel	economic	

game	at	hand.	People	with	little	or	no	market	experience,	in	contrast,	do	not	have	such	norms	to	

draw	on,	and	self-interest	dominates	as	a	result	(Henrich	et	al.,	2010).	

	 While	these	results	suggest	evidence	for	the	internalization	and	generalization	of	fairness	

norms,	 drawing	 inferences	 about	 the	 precise	mechanisms	 at	 work	 is	 challenging	 for	 reasons	

similar	to	those	outlined	in	the	Introduction.	One	possibility,	for	example,	is	that	markets	create	

pressure	for	the	cultural	evolution	of	fairness	norms,	which	are	then	generalized	to	bargaining	
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experiments,	 like	ultimatum	games,	 that	share	key	 features	with	market	transactions.	Another	

possibility,	however,	is	that	some	societies,	for	whatever	reason,	value	fairness,	and	fairness	both	

facilitates	market	integration	and	manifests	itself	during	ultimatum	game.	The	former	possibility	

is	about	norms	that	evolve	in	markets	generalizing	to	affect	play	in	experimental	games.	The	latter	

possibility	is	about	how	variation	in	market	integration	and	game	play	both	respond	to	variation	

in	fairness	concerns	that	exist	for	other	reasons.		

	 Cleanly	distinguishing	between	these	 two	scenarios	requires	an	approach	 in	which	 the	

researcher	manipulates	normative	information	in	one	decision-making	domain	to	see	how	this	

causes	an	effect	in	some	other	domain	downstream.	This	is	exactly	what	we	did	in	our	experiment,	

but	 this	 approach	 introduces	 another	 difficulty.	 Namely,	 participants	 do	 not	 come	 to	 an	

experiment	 as	 vacant	 recipients	 of	 norm	manipulations;	 they	 come	with	 some	mix	 of	 norms	

already	 in	place	because	of	 a	process	of	 enculturation	 that	has	already	occurred.	Accordingly,	

manipulating	norms	in	a	way	that	is	detectable	in	the	face	of	these	pre-existing	forces	is	potentially	

difficult,	 but	 at	 least	 two	 generic	 strategies	 are	 clear.	 First,	 the	 researcher	 can	 implement	 an	

exceedingly	strong	manipulation.	This	is	fine,	but	in	general	strong	manipulations	risk	inducing	

experimenter	demand	effects	(Orne,	1962).	Second,	 the	researcher	can	work	with	participants	

that	 vary	 in	 terms	 of	 how	 much	 enculturation	 they	 have	 experienced,	 with	 at	 least	 some	

participants	having	experienced	relatively	little	enculturation.	This	is	the	approach	we	took	by	

choosing	to	work	with	kindergarteners	and	second-graders	as	participants.		

	

2.2	Hypotheses	

	 In	order	to	explain	our	hypotheses,	we	sketch	only	the	relevant	details	of	our	experimental	

design	here.	We	 explain	 the	design	 in	 full	 in	 section	3.	We	did	not	pre-register	 our	design	or	

hypotheses	because	we	collected	all	data	before	the	recent	replication	crisis	and	the	trend	toward	

pre-registration	it	provoked	(Aarts	et	al.,	2015;	Camerer	et	al.,	2016).	
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	 Our	experiment	randomly	divided	participants	into	two	arbitrary	groups,	triangles	and	

circles.	Each	session	involved	two	parts,	where	the	first	part	varied	by	treatment,	and	the	second	

part	did	not.	In	the	first	part,	in	each	period	a	randomly	paired	triangle	and	circle	had	to	play	a	

simple	bargaining	game.	This	game	was	distinctive	in	that,	at	least	for	the	treatments	of	interest	

here,	a	successful	agreement	required	one	player	to	play	aggressively	and	the	other	play	to	defer	

(Henrich	&	Boyd,	2008).	This	highlights	the	problem.	Who	should	play	aggressively,	the	triangle	

or	the	circle,	and	who	should	defer?	

	 We	suggested	one	equilibrium	of	the	anti-coordination	game	to	the	participants	that	they	

could	potentially	use	 to	help	 them	solve	 this	problem	by	explaining	how	previous	people	had	

played	the	same	game.	This	suggestion,	however,	implied	a	privileged	status	for	one	group,	either	

triangles	 or	 circles,	 and	 an	 underprivileged	 status	 for	 the	 other	 group.	 Depending	 on	 the	

treatment,	the	suggested	equilibrium	in	question	was	based	on	either	the	previous	play	of	adults	

or	children.	Past	research	 in	diverse	 fields	has	 identified	 the	 imitation	of	role	models	as	a	key	

mechanism	for	transmitting	social	norms	to	children	(Ben-Ner,	List,	Putterman,	&	Samek,	2017;	

Blake,	 Corbit,	 Callaghan,	 &	Warneken,	 2016;	 Laland	&	 Rendell,	 2019;	 Lew-Levy,	 Lavi,	 Reckin,	

Cristóbal-Azkarate,	&	Ellis-Davies,	2018;	Rushton,	1976).	More	specifically,	while	children	imitate	

their	 peers	 mostly	 for	 social	 reasons,	 namely,	 for	 bonding,	 they	 prefer	 imitating	 adults	 over	

imitating	 peers	 when	 learning,	 and,	 specifically,	 when	 learning	 normative	 content	 (Rakoczy,	

Hamann,	Warneken,	&	Tomasello,	2010;	Zmyj	&	Seehagen,	2013).		

	 At	 the	 same	 time,	 recent	 ethnographic	 and	 experimental	 evidence	 suggesting	 that	 the	

imitation	of	other	children	is	also	crucial	and,	in	some	cases,	even	more	important	than	learning	

from	adults	(Gallois,	Lubbers,	Hewlett,	&	Reyes-García,	2018;	Lew-Levy	et	al.,	2020,	2018;	Salali	

et	al.,	2019),	specifically,	for	the	case	of	prosocial	behavior	(Misch	&	Dunham,	2021).	This	contrast	

points	toward	a	key	question.	Namely,	for	children	in	need	of	information	about	how	to	behave,	

are	adults	more	or	less	compelling	as	normative	role	models	than	other	children?	We	captured	

this	distinction	by	manipulating	whether	we	provided	information	about	how	adults	had	played	

the	game	previously	versus	children.	Given	how	central	adult	role	models	are	in	the	literature	on	
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norm	internalization,	we	predicted	that	adult	role	models	would	lead	to	more	compliance	with	

the	suggested	equilibrium	than	child	role	models.	This	is	the	adult	role	model	hypothesis.		

	 The	second	part	of	our	experiment,	which	followed	immediately	after	the	first	part,	was	a	

resource	allocation	game	that	was	identical	across	all	treatment.	Specifically,	each	participant	had	

to	 allocate	 resources	 between	 an	 in-group	 member	 and	 an	 out-group	 member.	 Participants	

retained	 their	 group	affiliations	 from	 the	 first	 part	 of	 the	 experiment,	 but	 the	 two	parts	were	

otherwise	 not	 linked.	 In	 particular,	 the	material	 incentives	 presented	 in	 the	 two	 parts	 of	 the	

experiment	had	no	explicit	connection	to	each	other.	

	 Our	design	allowed	us	to	separate	out	any	effects	related	to	in-group	favoritism.	Our	key	

task	 centered	 around	 identifying	 how	 norms	 from	 the	 first	 part	 of	 the	 experiment	 shaped	

allocations	 in	 the	 second	 part	 beyond	 any	 biases	 associated	 with	 in-group	 favoritism.	 In	

particular,	 we	 wanted	 to	 examine	 if	 players	 in	 the	 allocation	 game	 would	 favor	 the	 group	

privileged	in	the	first	part	of	the	experiment,	ignore	what	happened	in	the	first	part,	or	favor	the	

group	underprivileged	in	the	first	part.	The	first	of	these	possibilities	is	our	operational	definition	

of	 norm	 generalization,	while	 the	 last	 possibility	 represents	 a	 form	 of	 compensating	 for	 past	

inequalities.	Strikingly,	 recent	research	has	shown	that,	when	adults	 from	different	ethnicities	

play	experimental	games,	participants	from	the	underprivileged	ethnic	group	also	play	the	game	

in	a	way	that	perpetuates	their	underprivileged	status	(Siddique	&	Vlassopoulos,	2020).	

	 With	 respect	 to	 children,	 we	 know	 that	 fairness	 norms	 governing	 the	 distribution	 of	

resources	 are	 highly	 dependent	 on	 culture,	 and	 these	 norms	 develop	 starting	 from	 middle	

childhood	(House,	2018;	House,	Kanngiesser,	Clark	Barrett,	et	al.,	2020;	House	et	al.,	2013;	House	

&	Tomasello,	2018;	Warneken,	2016,	2018).	More	precisely,	it	is	a	universal	pattern	that	before	

middle	 childhood,	 children	 show	no	 costly	 altruism	 (House,	Kanngiesser,	Barrett,	 et	 al.,	 2020;	

House	 et	 al.,	 2013).	 If	 young	 children	 (e.g.	 5-6)	 exhibit	 social	 preferences	 at	 all,	 they	 exhibit	

aversion	against	underprivilege,	called	disadvantageous	inequity	aversion,	but	not	yet	aversion	

towards	privilege,	called	advantageous	inequity	aversion	(Blake	et	al.,	2015;	Blake	&	McAuliffe,	
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2011;	 Fehr	 et	 al.,	 2013).	 Starting	 from	 middle	 childhood	 (8-10),	 children’s	 prosocial	 sharing	

increasingly	approximates	the	normative	expectations	prevailing	in	a	specific	society,	which	also	

correspond	to	adult	sharing	behavior	(House,	Kanngiesser,	Barrett,	et	al.,	2020;	House	et	al.,	2013;	

House	 &	 Tomasello,	 2018;	 Kogut,	 2012).	 It	 is	 only	 starting	 from	 this	 age,	 that	 advantageous	

inequity	 aversion	 is	 emerging,	 and	 it	 is	 emerging	 only	 in	 some	 societies	 (Blake	 et	 al.,	 2015).	

Similarly,	 only	 starting	 from	 middle	 childhood,	 children	 follow	 experimental	 social	 norm	

treatments	that	suggest	a	generous	distribution	of	resources.	In	contrast,	at	ages	4-5,	children	only	

react	to	norm	treatments	that	suggest	a	selfish	distribution	(McAuliffe,	Raihani,	&	Dunham,	2017).		

At	the	same	time,	already	4-5-year	old	children	are	capable	of	coordinating	their	decisions	

to	 produce	 a	 mutual	 benefit	 (Duguid,	 Wyman,	 Grueneisen,	 &	 Tomasello,	 2020)	 even	 when	

communication	is	not	possible,	for	example,	using	majority	information	(Grueneisen,	Wyman,	&	

Tomasello,	2015b)	or	salience	(Grueneisen,	Wyman,	&	Tomasello,	2015a).	

	 Given	this	evidence,	we	conjecture	that	both	age	groups	would	be	able	to	coordinate	on	a	

suggested	equilibrium.	At	the	same	time,	we	conjectured	that	pre-existing	fairness	norms	in	the	

older	age	group,	the	second-graders,	would	prevent	the	generalization	of	any	inequitable	norms	

that	do	arise	and	lead	players	to	compensate	the	underprivileged	group	in	the	second	part	of	the	

experiment.	This	is	the	compensation	hypothesis.	In	contrast,	we	also	conjectured	that	relatively	

weak	 pre-existing	 fairness	 norms	 in	 the	 younger	 age	 group,	 the	 kindergarteners,	would	 lead	

players	 to	 generalize	 such	 norms	 to	 the	 second	 part	 of	 the	 experiment.	 This	 means	 all	

kindergarteners,	whatever	their	group	affiliation,	would	extend	privilege	from	the	first	part	of	the	

experiment	to	the	second	part	by	giving	more	to	members	of	the	previously	privileged	group.	This	

is	 the	 generalization	 hypothesis.	 It	 applies	 both	 to	 those	 privileged	 in	 the	 first	 part	 of	 the	

experiment	 and	 to	 those	 underprivileged.	 That	 said,	 because	 available	 evidence	 suggests	 that	

young	children	are	especially	unlikely	to	exhibit	aversion	to	advantageous	inequality,	we	thought	

that	kindergarteners	privileged	by	an	inequitable	norm	would	be	especially	prone	to	adhere	to	

such	a	norm	and	generalize	it	to	new	settings.	
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3.	Materials	and	Methods	

	

3.1	Subjects	

	 We	 conducted	 our	 experiment	 in	 33	 kindergarten	 and	 primary	 school	 classes	 in	 the	

German-speaking	part	of	Switzerland.	In	total,	326	children	participated	(169	female,	157	male,	

see	Table	1).	These	classes	were	recruited	as	follows.	Headmasters	of	public	schools	located	in	the	

cities	of	Zurich,	Luzern,	and	Aarau,	or	surrounding	villages,	were	asked	for	permission	of	inviting	

kindergarten	classes	and	second	grade	classes	to	participate	in	our	study.	Although	we	did	not	

follow	a	random	sampling	scheme,	our	sample	comprises	classes	from	a	variety	of	contexts,	with	

respect	to	regional	structure	(urban,	suburban,	rural)	and	socio-economic	status	(relatively	high,	

intermediate,	 low).	 Despite	 of	 pronounced	 variation,	 low-status	 classes	 are	 moderately	

underrepresented,	as	schools	located	in	low	status	neighborhoods	more	frequently	self-selected	

out	of	the	study.	The	data	are	available	within	the	Electronic	Supplementary	Material	2.	

The	kindergarteners	had	a	mean	age	of	5.58	and	the	second-graders	a	mean	age	of	8.54.	

The	study	was	approved	by	all	relevant	local	educational	authorities	and	by	the	Human	Subjects	

Committee	of	the	Faculty	of	Economics,	Business	Administration,	and	Information	Technology	at	

the	 University	 of	 Zurich.	 In	 addition,	 we	 received	 informed	 consent	 from	 the	 parents	 of	 all	

participating	children.	No	deception	was	used	in	the	experiment.	

	

3.2	Decision-making	tasks	and	experimental	design	

	 The	first	part	of	the	experiment	consisted	of	an	anti-coordination	game	(e.g.	Bramoullé,	

2007)	that	participants	played	 for	12	periods	(Fig.	1).	By	“anti-coordination”	game,	we	simply	

mean	a	game	in	which	multiple	pure-strategy	equilibria	exist,	as	with	a	coordination	game,	but	

these	equilibria	require	players	to	choose	behaviors	with	different	labels.	Importantly,	an	anti-
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coordination	game	 is	 strategically	 equivalent	 to	a	coordination	game	with	 the	 choices	 for	 one	

player	relabeled.	Because	the	difference	between	a	coordination	and	anti-coordination	game	is	

simply	a	question	of	labeling,	we	will	sometimes	refer	to	an	outcome	in	which	paired	subjects	

chose	different	options	as	successful	“coordination.”	Similarly,	we	will	also	sometimes	refer	to	an	

outcome	in	which	they	chose	the	same	option	as	“miscoordination.”	As	explained	below,	the	payoff	

matrix	used	for	the	anti-coordination	game	was	one	source	of	treatment	variation	(Fig.	1),	and	

thus	the	specific	anti-coordination	game	played	varied	from	one	session	to	another.	

	 In	the	second	part	of	the	experiment,	which	followed	immediately	after	repeated	play	of	

the	anti-coordination	game,	each	child	divided	resources	between	an	in-group	member	and	an	

out-group	member.	This	allocation	game	was	the	same	in	all	treatment	conditions,	and	so	it	did	

not	 vary	 from	 one	 session	 to	 another.	 Altogether,	 a	 session	 consisted	 12	 periods	 of	 an	 anti-

coordination	game	that	varied	by	treatment,	followed	by	an	allocation	game	that	never	varied.	

This	paradigm	allowed	us	 to	 isolate	 the	 two	primary	questions	of	 interest.	 First,	 how	did	our	

treatments	shape	the	coordination	norms	that	evolved	during	repeated	play	of	a	bargaining	game	

with	or	without	 the	potential	 to	 create	 systematic	 inequality?	 Second,	 to	what	 extent	did	 any	

coordination	norms	that	evolved	spill	over	to	affect	choices	in	a	subsequent	game	with	material	

incentives	unrelated	to	the	first	game?		

	 Except	 for	 two	 sessions	 with	 only	 eight	 children	 available,	 each	 session	 involved	 10	

participants.	At	the	beginning	of	a	session,	the	10	participants	were	randomly	divided	into	two	

groups,	triangles	and	circles.	In	each	period	of	the	anti-coordination	game,	all	participants	were	

randomly	paired	to	play	the	game.	Each	pair	consisted	of	a	triangle	player	and	a	circle	player,	and	

thus	all	play	was	across	the	group	boundary.	With	random	matching	by	period,	each	child	would	

necessarily	play	with	at	least	one	partner	multiple	times.	Participants,	however,	had	no	identifying	

information	 other	 than	 their	 group	 affiliations,	 and	 thus	 they	 could	 not	 know	 the	 specific	

individual	with	whom	they	were	playing	at	any	given	point	in	time.	
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	 To	choose,	each	child	had	 to	select	one	of	two	options,	 “up”	or	 “down.”	 In	practice,	 the	

options	were	presented	as	two	baskets,	each	with	some	number	of	gold	coins	inside.	If	the	players	

chose	different	baskets,	each	would	get	the	gold	coins	in	the	basket	she	chose.	If	the	players	chose	

the	same	basket,	the	gold	coins	disappeared,	and	neither	child	received	any	coins	for	the	period	

in	question.	As	one	treatment	dimension,	we	varied	the	allocation	of	gold	coins	in	the	baskets	(Fig.	

1).	 For	 the	symmetric	 treatment,	 both	baskets	 contained	one	 gold	 coin.	 For	 the	asymmetric	

treatment,	the	up	basket	had	two	gold	coins,	and	the	down	basket	had	one.	

	 As	a	second	treatment	dimension,	we	provided	players	with	a	suggestion	about	how	to	

play	the	anti-coordination	game.	Specifically,	before	beginning	the	main	experimental	study,	we	

ran	multiple	sessions	in	order	to	observe	the	evolution	of	different	descriptive	norms	related	to	

game	play,	without	making	use	of	deception.	The	individuals	taking	part	in	these	sessions	were	

different	from	the	individuals	taking	part	in	the	main	study.	In	some	of	these	sessions,	play	tended	

to	converge	on	triangles	playing	up,	while	in	other	sessions	play	tended	to	converge	on	circles	

playing	up.	Altogether,	these	pre-experimental	sessions	provided	us	with	a	pool	of	sessions	from	

which	to	draw	when	implementing	different	treatments	in	the	main	experiment.	Specifically,	for	

a	given	session	in	the	main	experiment,	we	selected	a	pre-experimental	session	that	tended	to	

converge	on	either	triangles	playing	up	or	circles	playing	up.	In	the	triangles-up	treatment,	we	

explained	that	others	had	already	played	the	same	game,	and	these	other	players	had	converged	

on	triangles	playing	up	and	circles	down.	In	the	circles-up	treatment,	we	explained	that	others	

had	already	played	the	same	game,	and	these	other	players	had	converged	on	circles	playing	up	

and	triangles	down.	In	effect,	we	seeded	each	session	with	a	suggestion	about	how	to	play	the	

game,	called	suggested	equilibrium,	and	in	this	way	we	exogenously	manipulated	which	of	the	

two	 pure-strategy	 equilibria	 was	 focal.	 Suggested	 equilibria	 had	 the	 potential	 to	 facilitate	

coordination	 under	 both	 the	 asymmetric	 and	 the	 symmetric	 treatments,	 but	 under	 the	

asymmetric	 treatment	 the	 suggestion	 had	 the	 ancillary	 effect	 of	 privileging	 one	 group	 at	 the	

expense	of	the	other	group.	
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 b   Member of  
Circle group 
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1, 2 
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Fig. 1. Anti-coordination game. Both versions of the game have two pure-strategy equilibria, with each 
equilibrium requiring the players to choose different behaviors. In this sense, we have two versions of 
an “anti-coordination” game. a In the asymmetric treatment, successful coordination yields unequal 
payoffs, with one pure-strategy equilibrium favoring triangles, and the other favoring circles. b In the 
symmetric treatment, in contrast, successful coordination always yields equal payoffs. 
	

	

	 For	 the	 third	and	 final	 treatment	dimension,	we	varied	 the	role	models	we	referred	 to	

when	conveying	the	suggested	equilibrium.	In	particular,	we	ran	our	pre-experimental	sessions	

with	either	children	or	adults.	This	means	we	had	four	types	of	pre-experimental	session	from	

which	 to	draw,	namely	children	converging	on	 triangles	up,	children	converging	on	circles	up,	

adults	converging	on	triangles	up,	and	adults	converging	on	circles	up.	The	distinction	between	

children	 and	 adults	 provided	 the	 basis	 for	 our	 final	 treatment	 dimension.	 In	 the	 child-

demonstrators	treatment,	we	communicated	the	descriptive	norm	by	referring	to	the	fact	that	

children	 had	 already	 played	 the	 game.	 In	 the	 adult-demonstrators	 treatment,	 we	 referred	

instead	to	previous	play	among	adults.		

	 In	sum,	we	assigned	treatments	to	sessions	based	on	a	2	x	2	x	2	experimental	design	(refer	

to	Table	1	including	caption	for	more	information).	Altogether,	we	varied	(i)	whether	the	anti-

coordination	game	was	symmetric	or	asymmetric,	(ii)	whether	the	suggested	equilibrium	was	

triangles-up	or	circles-up,	and	(iii)	whether	this	norm	followed	from	the	previous	play	of	child	

demonstrators	or	adult	demonstrators.	This	design	allows	detecting	effects	at	conventional	

levels	of	power	(see	Supplementary	Fig.	E3.).	
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Table 1. Design and participant numbers by age and treatment 

Age Group Treatment condition N  
sessions 

N 
subjects 

N obser-
vations 

% of total 
sample 

Kindergarteners 
(5-6 years) 

Symmetric,  
adult demonstrators 

circle up 
triangle up 

2 
2 

20 
20 

260 
260 

6.1 
6.1 

 Symmetric,  
child demonstrators 

circle up 
triangle up 

2 
3 

18 
28 

234 
354 

5.5 
8.4 

 Asymmetric  
adult demonstrators 

circle up 
triangle up 

1 
2 

10 
20 

130 
260 

3.1 
6.1 

 Asymmetric,  
child demonstrators 

circle up 
triangle up 

3 
2 

30 
20 

390 
260 

9.2 
6.1 

Second-graders 
(8-9 years) 

Symmetric,  
adult demonstrators 

circle up 
triangle up 

2 
2 

20 
20 

260 
260 

6.1 
6.1 

 Symmetric,  
child demonstrators 

circle up 
triangle up 

2 
2 

20 
20 

260 
260 

6.1 
6.1 

 Asymmetric,  
adult demonstrators 

circle up 
triangle up 

2 
2 

20 
20 

260 
260 

6.1 
6.1 

 Asymmetric,  
child demonstrators 

circle up 
triangle up 

2 
2 

20 
20 

260 
260 

6.1 
6.1 

Total   33 326 4228 100 

Note: Conditional on implementing sessions with kindergarteners or second-graders we randomly 
assigned treatments to sessions subject to a stratification scheme that maintained an approximately 
equal number of sessions per treatment. Observations refer to decisions made in the first part (12 
periods) and the second part (1 period) of the experiment, with the exception of 
Kindergarten/symmetric/child demonstrators/triangle up, where data of part 2 is missing. 
	

	

	

3.3	Materials	and	procedures	

	 To	 implement	 the	 experiment	 with	 young	 children,	 we	 developed	 a	 child-friendly,	

interactive	video	game	using	the	programming	language	“Processing.”	For	each	session,	we	used	

multiple	laptops	(one	server,	10	clients)	and	a	wireless	network	to	set	up	a	mobile	lab	in	each	

participating	classroom	(Fig.	2a).		

	 Upon	 arrival,	 while	 the	 children	 were	 in	 a	 separate	 area	 with	 their	 teacher,	 the	

experimenters	set	up	the	computer	network	for	the	experiment	and	a	toy	store	full	of	toys	for	

incentivizing	choices.	Then	the	experimenters	joined	the	children	and	explained	the	basics	of	what	

would	happen.	Specifically,	the	children	learned	that	they	would	take	part	in	games,	and	during	

these	games	the	children	could	earn	gold	coins.	The	experimenter	held	up	a	single	gold	coin	at	this	

point	and	explained	its	value.	At	the	end	of	the	experiment,	each	child	would	have	a	chance	to	turn	
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in	her	accumulated	gold	coins	for	a	toy	from	the	toy	store	(Fig.	2b),	with	more	coins	providing	a	

child	with	the	option	to	choose	a	toy	from	a	larger	selection	that	included	more	valuable	toys.	The	

least	expensive	toys	in	the	toy	store	had	values	of	approximately	10	Swiss	Francs	(c.	10	USD),	and	

the	 most	 expensive	 toys	 had	 values	 of	 approximately	 30	 Swiss	 Francs.	 At	 this	 point,	 the	

experimenter	 led	 the	 children	 to	 the	 toy	 store,	where	 they	 observed	 different	 groups	 of	 toys	

separated	both	by	value	and	whether	they	were	targeted	at	girls	or	boys.	Then,	the	experimenters	

covered	the	toy	store	with	a	blanket	so	the	children	would	not	be	distracted	during	the	experiment	

itself.		

At	this	point,	some	children,	specifically	those	who	had	been	randomly	selected	to	take	

part	in	another	experiment	(see	Vogt,	Efferson,	Berger,	&	Fehr,	2015),	left	the	room.	For	children	

selected	to	participate	in	the	experiment	described	here,	the	experimenter	read	their	names	aloud	

and	assigned	each	child	to	a	specific	client	laptop.	Later,	the	server	for	the	experiment	randomly	

divided	these	client	locations	into	the	two	groups,	triangles	and	circles.		
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a 

 

b 

 
Fig. 2. a A network of 11 laptops (one experimenter/server and 10 subjects/clients) was set up in each 
classroom. b A toy store was set up in the back of the school class for each session. The toy store 
included age-appropriate toys for girls and boys. We grouped toys into three price categories ranging 
from 10 to 30 CHF. Thus, the toys effectively had different prices, and the children could freely spend 
the gold coins they earned during the experiment subject to the constraint that a participant could not 
buy a toy she could not afford. Even though choices were incentivized in this way, we scaled payoffs 
and toy prices to ensure that every child was able to choose a toy from the lowest price category. 
	

	

	 Once	seated,	the	children	learned	the	rules	of	the	anti-coordination	game.	To	explain	the	

game,	one	experimenter	read	instructions	aloud	in	Swiss	German.	At	the	same	time,	a	different	

experimenter	manually	 controlled	 an	 animated	 demonstration	 of	 the	 experiment	 so	 that	 the	

spoken	 instructions	 and	 the	 animated	 demonstration	 progressed	 in	 parallel.	 In	 effect,	 as	 the	

children	listened	to	 the	spoken	 instructions,	 they	could	see	a	demonstration	on	 the	screens	 in	

front	of	 them	that	matched	exactly	what	they	were	hearing.	The	animated	demonstration	was	

simply	a	special	version	of	video	game	used	in	the	experiment.	This	version	was	special	in	that	it	

allowed	the	experimenter	to	manually	control	the	scenes	depicted	on	the	client	screens,	and	this	

feature	 ensured	 that	 we	 could	 always	 progress	 through	 the	 spoken	 instructions	 and	 the	
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demonstration	 in	 synchrony.	 Moreover,	 the	 demonstration	 also	 acquainted	 participants	 with	

exactly	the	same	screens	they	would	encounter	during	the	experiment	proper.	

	 In	 terms	 of	 content,	 the	 experimenter	 and	 demonstration	 detailed	 the	 following.	 The	

children	had	been	divided	into	two	groups,	circles	and	triangles,	and	each	child	was	a	member	of	

one	group.	Each	child	was	represented	on	the	screen	with	a	single	figure,	either	triangle	or	circle	

as	appropriate.	The	figure	representing	the	focal	child	was	surrounded	by	red	lines	(Fig.	3a).	To	

play	 the	game	once,	players	would	be	randomly	paired.	To	represent	random	pairing,	 the	 five	

circle	players	spun	around	like	a	wheel,	while	the	five	triangle	players	did	the	same	(Fig.	3a).	After	

a	 few	 seconds	 of	 this,	 the	 focal	 player	 and	 her	 partner	 zoomed	 to	 the	 foreground,	 and	 the	

remaining	players	faded	away	(Fig.	3b).	For	the	game	itself,	each	player	had	to	choose	a	basket	

(Fig.	3b).	If	the	two	chose	different	baskets,	each	would	receive	the	gold	coins	in	their	respective	

baskets	 (Fig.	 3c).	 If	 they	 chose	 the	 same	 basket,	 neither	would	 receive	 anything	 (Fig.	 3d).	 To	

represent	the	accumulation	of	coins	over	periods,	piggy	banks	would	fly	in	from	the	side	of	the	

screen	when	appropriate,	and	a	player’s	figure	would	automatically	throw	her	gold	coins	into	her	

piggy	bank.	In	the	asymmetric	treatment,	the	upper	basket	contained	two	coins,	and	the	lower	

basket	contained	one.	In	the	symmetric	treatment,	both	baskets	contained	one	coin.	
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Fig. 3. Anti-coordination game. a At the beginning of each of the twelve periods of the anti-
coordination game, the groups (circles and triangles) of players spin in two circles, an animated 
representation of random partner matching. b A focal player (with red lines) and a randomly chosen 
partner ready to play. c Successful coordination, where in this example the circle player chooses up 
and gets two coins, while the triangle player chooses down and gets one. d Miscoordination, where 
in this example both players choose up and neither player gets any payoff. 
	

	 	During	 the	 instructions,	 the	 children	 also	 learned	 that	 they	 would	 need	 to	 use	 four	

computer	keys	for	the	experiment.	These	keys	were	marked	with	stickers	that	looked	exactly	like	

graphical	elements	on	the	screen.	One	sticker	was	positioned	high	on	the	keyboard,	and	it	depicted	

the	up	basket	with	either	one	or	two	stars,	according	to	treatment.	Another	sticker	was	positioned	

low	on	the	keyboard,	and	it	depicted	the	down	basket,	which	always	had	one	star.	In	addition,	a	

sticker	on	the	left	side	of	the	keyboard	had	a	circle	that	looked	exactly	like	the	circles	on	the	bodies	

of	 the	 circle	players.	A	 sticker	on	 the	 right	 of	 the	keyboard	had	an	analogous	 triangle.	Before	

beginning	 the	 anti-coordination	 game,	 we	 checked	 understanding.	 In	 particular,	 we	 asked	
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participants	 to	 choose	 the	 upper	 basket,	 the	 lower	 basket,	 to	 press	 the	 key	 with	 the	 sticker	

representing	the	in-group,	and	to	press	the	key	with	the	sticker	representing	the	out-group.	When	

a	participant	chose	correctly	during	these	tests,	a	sun	appeared	on	her	screen.	Otherwise,	no	sun	

appeared,	 and	 an	 experimenter	 would	 discuss	 the	 instructions	 further	 with	 the	 child.	 This	

happened	one	time	per	class,	on	average.	Besides	a	test	of	whether	the	children	understood	how	

to	 choose	 a	 specific	 basket,	 and	 whether	 they	 knew	 their	 group-membership,	 no	 further	

comprehension	checks	were	conducted.	The	coordination	game,	however,	was	played	repeatedly	

for	twelve	periods.	We	expected	that	repeated	play,	combined	with	regular	feedback	about	the	

majority	behavior	 in	groups	would	allow	the	children	 to	develop	a	clear	understanding	of	 the	

game,	and	indeed	coordination	levels	above	chance	confirm	that	this	was	the	case.	

	 At	the	very	end	of	the	spoken	instructions,	the	experimenter	communicated	the	suggested	

equilibrium	by	explaining	what	had	happened	in	the	appropriate	pre-experimental	session	(see	

Electronic	 Supplementary	Material	 C	 for	 original	 instructions	 in	 Swiss	 German	 and	 D	 for	 an	

English	 translation).	To	 translate,	 the	 experimenter	 said,	 “Recently,	we	played	 this	 game	with	

grown-ups/children.	 The	 grown-ups/children	 played	 the	 game	 like	 this.	 The	 triangle	 (circle)	

group	usually	chose	 the	upper	basket	with	one/two	gold	coins,	and	 the	circle	(triangle)	group	

usually	 chose	 the	 lower	 basket	 with	 one	 gold	 coin.”	 Simultaneously,	 to	 visually	 depict	 the	

suggested	equilibrium,	the	screens	would	show	two	players	choosing	in	a	way	consistent	with	

what	the	experimenter	was	saying.	It	is	worth	noting	that	the	experimenter	red	out	the	suggested	

equilibrium	to	all	participants,	therefore	all	children	had	common	knowledge	about	the	norm,	that	

is	they	knew	that	also	the	others	were	familiar	with	the	norm.	

	 At	this	point,	the	children	learned	that	they	would	wear	headphones,	through	which	they	

would	receive	additional	information.	The	facilitator	asked	the	children	to	put	on	the	headphones	

and	raise	their	hands	if	they	heard	the	computer	greeting	them.	After	this	final	check,	an	audio	file	

would	repeat	the	appropriate	descriptive	norm	with	a	parallel	visualization.	The	children	then	

learned	 that	 they	would	 play	 12	 rounds	 of	 the	 game,	 and	 for	 each	 round	 they	would	 have	 a	

randomly	selected	partner.	At	the	end	of	each	round,	each	child	would	also	hear	recordings	stating	
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whether	she	had	successfully	coordinated	or	not,	the	coins	she	and	her	partner	each	received,	and	

the	most	common	choice	(up	versus	down)	in	her	own	group.	This	feedback	of	aggregate	group	

behavior	would	allow	the	children	 to	apply	 frequency-dependent	social	 learning	strategies,	as	

predicted	by	models	of	cultural	evolution	(McElreath	et	al.,	2008;	Richerson	&	Boyd,	2008).	The	

children	were	not	allowed	to	communicate	nor	could	they	see	the	computer	screen	of	any	other	

child.	The	children	were	not	allowed	to	communicate	nor	could	they	see	the	computer	screen	of	

any	other	child.	We	did	not	collect	any	verbal	communication	data	from	the	children.	Fig.	E1	in	

the	Electronic	Supplementary	Material	depicts	a	representative	client	station.	

	 At	the	end	of	the	12	periods	for	the	first	part	of	the	experiment,	the	game	reported	to	each	

subject	how	many	coins	she	had	earned.	The	game	also	provided	information	about	the	relative	

performance	of	the	two	groups.	In	symmetric	treatments,	the	two	groups	necessarily	earned	the	

same	number	of	tokens	on	average,	and	the	computers	informed	subjects	that	the	two	groups	had	

earned	 equivalent	numbers	 of	 tokens.	 In	 asymmetric	 treatments,	 the	 groups	 earned	 different	

amounts	on	average,	and	the	game	informed	subjects	which	of	the	two	groups	had	earned	more	

tokens.	This	latter	information	was,	in	effect,	a	summary	of	which	of	the	two	groups	had	emerged	

from	the	anti-coordination	game	as	privileged	and	which	group	had	emerged	as	underprivileged	

(cf.	Henrich	and	Boyd,	2008).	At	this	point,	the	children	were	asked	to	remove	their	headphones,	

and	 the	 experimenter	 explained	 the	 resource	 allocation	 game	 in	 the	 second	 part	 of	 the	

experiment.	

	 For	the	resource	allocation	game,	each	subject	was	asked	to	distribute	three	coins	between	

two	other	children,	an	in-group	partner	and	an	out-group	partner	(Fig.	4a).	We	explained	that	in	

this	new	game,	each	child,	as	a	decision	maker,	was	represented	as	the	figure	depicted	above	the	

two	potential	recipients.	We	then	explained	that,	for	each	of	the	three	coins,	the	child	would	have	

to	choose	a	recipient,	either	the	circle	player	or	the	triangle	player	(Fig.	4b).	Importantly,	decision	

makers	only	chose	how	to	allocate	coins	to	others.	In	this	sense,	we	did	not	consider	ego-centered	

inequity	 aversion	 in	 the	 resource	 allocation	game	 (e.g.	 Fehr	&	 Schmidt,	 1999),	 but	 rather	we	

examined	preferences	related	to	group-level	inequality.	This	kind	of	resource	allocation	game	is	
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an	established	paradigm	to	measure	such	preferences	(Dunham,	Baron,	&	Carey,	2011;	McGuire,	

Elenbaas,	Killen,	&	Rutland,	2019).	Moreover,	this	game	taps	a	social	domain	that	is	distinct	from	

the	coordination	game.	In	particular,	it	centers	on	a	number	of	isolated	individual	decisions	and	

entails	no	strategic	consideration	as	does	the	anti-coordination	game.	In	the	coordination	game,	

ego’s	payoff	is	affected	by	his	or	her	decision.	In	the	resource	allocation	game,	ego’s	decision	does	

not	impact	his	or	her	own	payoff.	As	such,	the	combination	of	both	games	is	well-suited	to	capture	

norm	generalization	from	one	domain	to	another	domain,	different	from	the	first.	

	

a 

 

b 

 
Fig. 4. Resource allocation game. In the second stage of the experiment, each subject split three coins 
between an in-group member and an out-group member. 
	

	

	

4.	Results	

4.1	Norm	compliance	in	the	anti-coordination	game.		

Fig.	5	depicts	compliance	with	the	suggested	equilibrium	across	treatment	conditions	(see	Fig.	E2	

for	 coordination	 across	 Periods	 and	 age	 groups).	 In	 both	 age	 groups,	 compliance	 with	 the	

suggested	equilibrium	tended	to	be	highest	in	symmetric	treatments	(kindergarteners:	0.638	with	

95%	CI	of	[0.544,0.722];	second-graders:	0.83	with	95%	CI	of	[0.668,0.922];	relative	frequencies	

averaged	over	the	twelve	periods,	sample	collapsed	over	child	and	adult	demonstrators,	standard	

errors	adjusted	for	clustering	at	the	session	level).	Compliance	was	lowest	among	those	players	
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underprivileged	by	the	suggested	equilibrium	in	asymmetric	treatments	(kindergarteners:	0.419	

with	 95%	 CI	 of	 [0.345,0.496];	 second-graders:	 0.456	 with	 95%	 CI	 of	 [0.340,0.578]).	 Those	

privileged	 by	 the	 suggested	 equilibrium	 in	 the	 asymmetric	 treatment	 exhibited	 intermediate	

levels	of	compliance	(kindergarteners:	0.542	with	95%	CI	of	[0.473,0.608];	second-graders:	0.685	

with	95%	CI	of	[0.569,0.782]).		

	

 
a       b 

 
	

Fig. 5. Compliance in anti-coordination games across treatment conditions. Graphs show the 
dynamics of the proportion complying by treatment for kindergartners (a) and second-graders (b). We 
define compliance as an individual choice in accord with our suggestion about how to play the game 
at the beginning of Part 1. “Adult” refers to adult demonstrators and “child” to child demonstrators. 
Each subject is a member of a group, which is, according to this treatment, either privileged 
(asymmetric), underprivileged (asymmetric), or equal (symmetric). See Table 1 for the numbers of 
observations by treatment. 
	

	

	 Table	2	gives	an	overview	of	the	predicted	compliance	rates	across	treatment	conditions	

for	both	age	groups	(predictive	margins	derived	from	a	full	factorial	logit	model	of	compliance	

over	all	twelve	periods).	In	symmetric	treatments,	compliance	rates	were	consistently	above	the	

50%	we	would	expect	if	choices	were	random.	In	asymmetric	treatments,	the	95%	confidence	

intervals	of	compliance	rates	consistently	overlap	with	50%.	The	compliance	in	excess	of	chance	

in	symmetric	treatments	shows	that	the	children	knew	how	to	use	the	suggested	equilibrium	as	a	

coordination	device.	One	explanation	for	lower	compliance	among	the	underprivileged,	and,	to	a	

smaller	 extent,	 also	 among	 the	 privileged,	 is	 some	 degree	 of	 inequity	 aversion	 in	 both	

kindergartners	and	second-graders,	with	disadvantageous	inequity	aversion	mattering	more	than	
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advantageous	 inequity	 aversion	 (Fehr	&	Schmidt,	 1999).	An	alternative	 explanation	 for	 lower	

norm	adherence	in	asymmetric	treatments	is	the	higher	complexity	of	this	treatment	–	although,	

the	 latter	 explanation	 fails	 to	 account	 for	 the	 fact	 that	 the	 underprivileged	 adhere	 less	 to	 the	

suggested	equilibrium	than	the	privileged.	

	

	

Table 2. Compliance over all twelve rounds of the anti-coordination game 
 

 
Predictive  
margins 

95%-CI 

    
Second-grade, child, equal groups 0.825 0.713 0.937 
Second-grade, child, unequal groups 0.665 0.492 0.838 
Second-grade, adult, equal groups 0.895 0.714 1.076 
Second-grade, adult, unequal groups 0.535 0.468 0.602 
Kindergarten, child, equal groups 0.622 0.574 0.670 
Kindergarten, child, unequal groups 0.472 0.405 0.539 
Kindergarten, adult, equal groups 0.670 0.518 0.822 
Kindergarten, adult, unequal groups 0.420 0.364 0.476 

 
Note: Predictive margins of compliance derived from a full factorial logit model over the 12 periods of 
the anti-coordination game. 95% confidence intervals are based on standard errors clustered at the 
session level. Random play would result in compliance rates of 50%. 
 
	

	 To	analyze	compliance	more	completely,	with	a	particular	focus	on	the	hypothesis	that	

adult	demonstrators	should	yield	greater	compliance	than	child	demonstrators,	we	used	logistic	

regressions	to	examine	compliance	both	in	the	first	period	and	over	all	12	periods.	Importantly,	

in	the	first	period,	the	suggested	equilibrium	was	the	only	information	participants	had	to	help	

them	coordinate,	and	so	limiting	attention	to	this	period	provides	the	purest	test	of	whether	adult	

demonstrators	had	a	relatively	strong	effect	on	choices.	We	also	analyze	the	data	over	all	twelve	

periods.	In	this	case,	the	data	do	not	simply	represent	the	effects	of	the	suggested	equilibrium;	

they	 additionally	 reflect	any	 effects	associated	with	 endogenous	 social	dynamics.	 It	 should	be	

noted	that	with	respect	to	the	anti-coordination	game,	we	only	have	one	hypothesis:	the	adult	role	

model	hypothesis.	We	therefore	treat	the	remainder	of	these	analyses	as	exploratory.	
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	 To	 recap,	 our	 treatment	 dimensions	 include	 adult	 demonstrators	 versus	 child	

demonstrators,	 the	 symmetric	 treatment	 versus	 the	 asymmetric	 treatment,	 and	 a	 descriptive	

norm	 suggesting	 triangles	 up	 versus	 circles	 up.	 Importantly,	 the	 game	 and	 the	 suggested	

equilibrium	jointly	defined	the	link	between	groups	and	suggested	status.	Under	the	asymmetric	

treatment,	 the	suggested	equilibrium,	aside	 from	providing	a	coordination	device,	additionally	

suggested	a	privileged	status	for	one	group	and	an	underprivileged	status	for	the	other	group.	

Under	 the	 symmetric	 treatment,	 the	 suggested	 equilibrium	 implied	 equal	 status	 regardless	 of	

which	 equilibrium	 we	 suggested,	 which	 meant	 the	 suggestion	 only	 served	 as	 a	 coordination	

device.	 Our	 task	 is	 to	 examine	 how	 compliance	 rates	 depended	 jointly	 on	 the	 demonstrators,	

suggested	 relative	 group	 status,	 and	 the	 age	 (kindergarteners	 versus	 second-graders)	 of	 the	

participant.	

	 To	 avoid	 a	 profusion	 of	 three-way	 interactions,	 we	 work	 with	 dummy	 variables	 that	

specify	 combinations	 given	 by	 the	 demonstrators	 and	 suggested	 group	 status.	 For	 example,	

“Adult/privileged”	refers	to	a	participant	privileged	by	a	suggested	equilibrium	based	on	the	prior	

play	of	adult	demonstrators.	We	additionally	include	a	dummy	(Kindergarten)	for	participant	age,	

and	we	interact	this	dummy	with	all	combinations	defined	over	demonstrators	and	group	status.	

Altogether,	this	leaves	the	omitted	category	as	second-graders	facing	a	suggested	equilibrium	that	

implies	equal	status	and	follows	from	the	prior	play	of	child	demonstrators.	As	controls,	we	use	

participant	gender	and	period.	We	only	include	period,	of	course,	when	analyzing	data	from	all	12	

periods,	and	here	we	also	rely	on	robust	standard	errors	clustered	at	the	session	level.	Regarding	

the	participants’	behavior	in	part	one,	we	only	formulated	one	hypothesis.	The	hypothesis,	that	

adult	demonstrators	will	more	effectively	create	norm	adherence	–	a	pattern,	that	could	be	more	

pronounced	in	the	older	age	group.		

	 Table	3	presents	the	results.	When	limiting	attention	to	the	first	period	(Table	3,	first	and	

second	columns),	participants	complied	with	the	suggestion	significantly	less	when	the	game	was	

asymmetric	 and	 the	 suggested	 equilibrium	 followed	 from	 the	 prior	 play	 of	 adults	 (Table	 3,	

Adult/underprivileged,	b	=	 -1.186,	z	=	 -1.98,	P	=	0.048,	95%	confidence	 interval	 (CI)	 [-2.359,	 -

0.012]	and	Adult/privileged,	b	=	-1.186,	z	=	-1.98,	P	=	0.048,	CI	[-2.359,	-0.012]).	With	a	symmetric	
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treatment	and	child	demonstrators,	second-graders	exhibited	a	significantly	reduced	tendency	to	

comply	when	underprivileged	by	the	suggested	equilibrium	(Table	3,	Child/underprivileged,	b	=	

-1.792,	 z	 =	 -2.97,	 P	 =	 0.003,	 CI	 [-2.975,	 -0.608]).	 Importantly,	 however,	 this	 reduction	 in	

compliance	 was	 significantly	 attenuated	 among	 kindergarteners	 (Table	 3,	 Kindergarten	 x	

Child/underprivileged,	b	=	1.739,	z	=	2.18,	P	=	0.029,	CI	[0.178,	3.299]).	These	results	reveal	a	

common,	but	not	universal	tendency	for	participants	to	push	back	against	a	suggested	equilibrium	

that	implies	unequal	status.		

	 To	test	the	hypothesis	that	adult	demonstrators	should	generate	more	compliance	than	

child	demonstrators,	we	also	test	the	relevant	linear	combinations	from	the	results	in	Table	3.	In	

direct	 contrast	 to	 the	 hypothesis,	 adult	 demonstrators	 significantly	 reduced	 compliance	 in	

asymmetric	 treatments	 in	 the	 older	 age	 group	 (Table	 3,	 linear	 combinations	

Child/underprivileged	 vs.	 Adult/underprivileged,	 c2	 =	 3.92,	 P	 =	 0.048;	 Child/privileged	 vs.	

Adult/privileged,	c2	=	3.92,	P	=	0.048).	Also	inconsistent	with	the	hypothesis,	when	the	game	was	

symmetric,	 compliance	did	not	differ	between	 child	 and	adult	 demonstrators	 (Child/equal	 vs.	

Adult/equal,	c2	=	0.08,	P	=	0.	775).	The	pattern	is	similar,	although	less	clear,	for	the	younger	age	

group,	with	zero	effects	in	equal	groups	(Child/equal	vs.	Adult/equal,	c2	=	0.010,	P	=	0.94)	and	in	

underprivileged	 groups	 (linear	 combinations	 Kindergarten	 x	 Child/underprivileged	 vs.	

Kindergarten	 x	 Adult/underprivileged,	 c2	 =	 0.26,	 P	 =	 0.6102)	 and	 a	 statistically	 insignificant	

tendency	for	lower	compliance	of	the	privileged	under	adult	compared	to	child	demonstrators	

(linear	 combination	Kindergarten	 x	 Child/privileged	 vs.	 Kindergarten	 x	 Adult/privileged,	c2	=	

3.09,	P	=	0.079).	We	also	implemented	a	logit	regression	containing	only	the	dummy	‘adult	role	

model’,	but	no	interactions	between	‘adult	role	model’	and	the	other	predictors.	We	find	no	main	

effect	for	adult	role	model	(b	=	-0.110,	z	=	-0.45,	P	=	0.652,	CI	[-0.587,	0.367]),	Table	A2	in	the	

electronic	supplement).	

	 When	analyzing	choices	over	all	twelve	periods	(Table	3,	third	and	fourth	columns),	we	

again	find	a	common	but	not	universal	tendency	for	significant	reductions	in	compliance	when	

the	game	was	asymmetric,	and	by	extension	the	suggested	equilibrium	implied	group-level	status	
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differences	(Table	3,	Adult/underprivileged,	b	=	-1.771,	z	=	-4.67,	P	=	0.000,	CI	[-2.514,	-1.027];	

Adult/privileged,	b	=	-0.871,	z	=	-2.36,	P	=	0.018,	CI	[-1.594,	-0.148],	and	Child/underprivileged,	b	

=	 -1.383,	 z	 =	 -2.81,	 P	=	0.005,	CI	 [-2.348,	 -0.418]).	The	 only	 scenario	 in	which	 an	asymmetric	

treatment	did	not	significantly	reduce	compliance	was	when	participants	were	privileged	by	a	

suggested	equilibrium	based	on	the	prior	play	of	children	(Table	3,	Child/privileged,	b	=	-0.345,	z	

=	-0.66,	P	=	0.508,	CI	[-1.367,	0.677]).	Unlike	the	analyses	restricted	to	the	first	period,	there	are	

no	significant	interactions	with	the	age	of	participants	–	a	result	suggesting	that	it	took	longer	for	

kindergarteners	 than	 for	 second-graders	 to	 fully	 comprehend	 the	dynamics	of	 the	 game.	This	

means	that	kindergarteners	and	second-graders,	over	all	twelve	periods,	responded	in	the	same	

way	to	suggested	equilibria,	and	this	is	true	both	in	terms	of	a	norm’s	origin	(child	demonstrators	

versus	adult	demonstrators)	and	in	terms	of	the	group	status	a	norm	implied	(equal,	privileged,	

underprivileged).	In	addition,	as	with	the	analyses	based	only	on	period	one,	the	data	from	all	

twelve	periods	provide	 evidence	 against	 the	hypothesis	 that	adult	demonstrators	should	hold	

more	sway	than	child	demonstrators.	Specifically,	testing	the	relevant	linear	combinations	show	

that	adult	demonstrators	had	no	 effect	 on	 compliance	 in	 symmetric	 treatments	(test	 of	 linear	

combinations	Child/equal	 vs.	Adult/equal,	 standard	 errors	 clustered	 at	 the	 session-level:	c2	 =	

0.29,	 P	 =	 0.593)	 and	 a	 negative	 effect	 in	 asymmetric	 treatments	 (test	 of	 linear	 combinations	

Child/underprivileged	vs.	Adult/underprivileged,	standard	errors	clustered	at	the	session-level:	

c2	=	21.77,	P	=	0.000;	Child/privileged	vs.	Adult/privileged:	c2	=	5.57,	P	=	0.018).	Finally,	the	data	

show	no	relation	between	gender	and	compliance,	neither	in	the	first	period	nor	over	all	twelve	

periods.	

	 In	 sum,	 high	 compliance	 rates	 in	 symmetric	 treatments	 (Table	 2)	 show	 that	 both	

kindergartners	 and	 second-graders	 understood	 how	 to	 use	 the	 suggested	 equilibrium	 as	 a	

coordination	device.	They	often	chose,	however,	to	reduce	their	compliance	with	the	suggested	

equilibrium	 in	 asymmetric	 treatments,	 treatments	 in	 which	 compliance	 produced	 inequality	

between	 the	 two	 groups.	 This	 reduced	 compliance	 was	 especially	 robust	 among	 subjects	

underprivileged	by	the	suggested	equilibrium	(Table	3).	Moreover,	while	the	same	tendency	was	

present	 among	 subjects	 privileged	 by	 the	 norm,	 reduced	 compliance	 among	 this	 subset	 of	
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participants	is	not	significant	under	all	model	specifications	(Table	3).	Finally,	our	data	contradict	

the	hypothesis	that	adult	demonstrators	should	have	more	influence	than	child	demonstrators.	

Indeed,	adult	demonstrators	either	reduced	compliance	relative	to	child	demonstrators,	or	they	

had	no	effect	(Table	3).	
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 Compliance in Period 1 Compliance in Periods 1-12 
     
Kindergarten -0.758 -0.780 -0.873* -0.872* 
 (-1.51) (-1.55) (-2.36) (-2.36) 
     
Adult/equal 0.164 0.172 0.402 0.402 
 (0.29) (0.30) (0.53) (0.53) 
     
Adult/underprivileged -1.186* -1.155 -1.771*** -1.773*** 
 (-1.98) (-1.92) (-4.67) (-4.67) 
     
Adult/privileged -1.186* -1.183* -0.871* -0.871* 
 (-1.98) (-1.97) (-2.36) (-2.37) 
     
Child/underprivileged -1.792** -1.849** -1.383** -1.380** 
 (-2.97) (-3.04) (-2.81) (-2.82) 
     
Child/privileged 0.348 0.370 -0.345 -0.346 
 (0.47) (0.50) (-0.66) (-0.66) 
     
Kindergarten x Adult/equal 0.0544 0.0602 -0.319 -0.319 
 (0.07) (0.08) (-0.39) (-0.39) 
     
Kindergarten x Adult/underprivileged -0.455 -0.471 0.649 0.650 
 (-0.51) (-0.53) (1.61) (1.62) 
     
Kindergarten x Adult/ privileged 1.569 1.571 0.255 0.256 
 (1.76) (1.76) (0.63) (0.64) 
     
Kindergarten x Child/underprivileged 1.739* 1.847* 0.683 0.676 
 (2.18) (2.30) (1.30) (1.29) 
     
Kindergarten x Child/privileged -0.736 -0.764 0.141 0.143 
 (-0.82) (-0.85) (0.26) (0.26) 
     
Period   0.00873 0.00873 
   (0.83) (0.83) 
     
Female  0.282  -0.0197 
  (1.12)  (-0.21) 
     
Constant 1.386*** 1.258** 1.343*** 1.352*** 
 (3.51) (3.06) (3.76) (3.74) 
     
N 326 326 3912 3912 
 
Table 3. Compliance with the suggested equilibrium. Binary logit model. Compliance (1) is the 
dependent variable. N refers to either (i) the number of participants for analyses restricted to the first 
period (columns 1 and 2) or (ii) to the total number of decisions for analyses using data from all 12 
periods (columns 3 and 4). For models analyzing all periods, robust standard errors are based on 
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clustering at the session level. z statistics in parentheses. See Table A1 in the electronic supplement 
for similar results from an analysis based on clustered bootstrapping. * p < 0.05, ** p < 0.01, *** p < 
0.001. 
	

	

4.2	Generalization	based	on	exogenous	versus	endogenous	privilege		

	 Norm	 generalization	 predicts	 that,	 among	 kindergarteners,	 privileged	 status	 in	 the	

asymmetric	treatment	becomes	normatively	acceptable	and	thus	spills	over	to	shape	behavior	in	

the	subsequent	resource	allocation	game.	We	examine	this	idea	in	two	different	ways	based	on	

two	 different	 operational	 definitions	 of	 privilege.	 To	 foreshadow	 the	 key	 distinction,	 one	

definition	of	privilege	is	based	on	the	equilibrium	we	suggested	at	the	beginning	of	Part	1.	Because	

we	exogenously	manipulated	the	suggested	equilibrium	by	session,	the	associated	definition	of	

privilege	allows	a	causal	analysis.	However,	as	 indicated	by	 the	above	analyses	of	compliance,	

participants	did	not	always	adhere	to	the	suggested	equilibrium.	In	asymmetric	treatments,	this	

raises	 the	 possibility	 that	 the	 group	 favored	 by	 the	 suggested	 equilibrium	 actually	 ended	 up	

earning	less	on	average	than	the	disfavored	group.	In	this	way,	realized	privilege	was	endogenous,	

and	the	associated	definition	of	privilege	only	allows	a	correlational	analysis.	It	should	be	noted	

that	 in	 Part	 2,	 our	 hypotheses	 (compensation	 hypothesis	 and	 generalization	 hypothesis)	

originally	 referred	 to	 exogenous	 privilege.	 Although	 the	 hypotheses	 extend	 to	 endogenous	

privilege,	we	treat	the	corresponding	analyses	as	exploratory.	

	 With	respect	to	exogenous	privilege,	we	provided	a	suggestion	about	how	to	play	the	anti-

coordination	game	at	 the	beginning	of	each	session.	Under	asymmetric	payoffs,	this	suggested	

equilibrium	implied	privileged	status	for	one	group	and	underprivileged	status	for	the	other.	This	

form	of	privilege	is	exogenous	in	the	sense	that	we	assigned	privileged	status	by	session	following	

a	 stratification	 scheme	 (Fig.	 6a).	 As	 explained	 above,	 compliance	 rates	 under	 the	 symmetric	

treatment	were	significantly	above	chance	for	both	kindergarteners	and	second-graders.	Under	

asymmetric	 payoffs,	 however,	 which	 is	 our	 primary	 interest	 when	 analyzing	 spillovers,	

compliance	did	not	typically	differ	from	chance	because	both	the	privileged	and	underprivileged	

rebelled	against	our	suggestion	for	how	to	play.	Nonetheless,	we	can	still	analyze	if	exogenous	
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privilege	in	the	anti-coordination	game	predicts	allocations	in	the	resource	allocation	game.	If	so,	

the	 estimated	 effect	 would	 be	 causal.	 Altogether,	 exogenous	 privilege,	 or	 exogenous	 (group)	

status,	 refers	 to	our	 experimental	manipulations,	which	 implied	 either	 equal	 status	under	 the	

symmetric	treatment	or	a	privileged	group	and	an	underprivileged	group	under	the	asymmetric	

treatment.	

	 With	respect	to	endogenous	privilege,	or	endogenous	(group)	status,	under	asymmetric	

payoffs	 one	 group	 always	 ended	 up	 earning	more	 on	 average	 than	 the	 other	 group.	We	 told	

participants	which	of	the	two	groups	was	privileged	in	this	sense	at	the	end	of	the	final	period	of	

the	anti-coordination	game.	We	did	not	 tell	participants	how	much	more	 the	privileged	group	

earned	on	average	than	the	underprivileged	group.	Rather,	we	only	reported	which	group	came	

out	on	top.	We	refer	to	this	as	endogenous	privilege	(Fig.	6b)	because	privileged	status	followed	

from	actual	choices	rather	than	something	we	manipulated	as	experimenters.	By	extension,	when	

we	 analyze	 the	 effect	 of	 endogenous	 privilege	 in	 the	 anti-coordination	 game	 on	 play	 in	 the	

resource	allocation	game,	the	estimated	effect	is	correlational.	Altogether,	endogenous	privilege	

captures	three	different	types	of	group	status.	Either	the	groups	played	the	symmetric	game,	in	

which	 case	 they	 were	 necessarily	 equal,	 or	 they	 played	 the	 asymmetric	 game,	 in	 which	 case	

endogenous	 choices	 yielded	 a	 privileged	 group	 and	 an	 underprivileged	 group.	 Refer	 to	

Supplementary	 Tables	 B4	 and	 B5	 for	 more	 information	 about	 the	 bivariate	 distribution	 of	

exogenous	and	endogenous	group	status.	

	

4.3	Decisions	in	the	resource	allocation	game	

	 Across	treatment	conditions	and	age	groups,	the	average	transfer	to	the	in-group	partner	

was	2.09,	which	suggests	the	existence	of	a	kind	of	baseline	in-group-favoritism	(see	Fig.	6	for	

treatment-specific	 average	 transfers).	 More	 interestingly,	 do	 spillovers	 from	 the	 anti-

coordination	game	also	affect	choice	in	the	resource	allocation	game?	To	answer	this	question,	we	

ran	OLS	regressions	with	the	number	of	coins	allocated	to	the	in-group	member	as	the	dependent	

variable	and	the	same	set	of	predictors	as	in	our	analyses	of	compliance.	Of	main	interest	are	the	

interaction	 terms	 kindergarten	 x	 adult/underprivileged,	 kindergarten	 x	 adult/privileged,	
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kindergarten	x	child/underprivileged,	kindergarten	x	child	privileged,	as	these	terms	will	tell	us,	

whether	 the	 younger	 age	 group	 generalized	 inequity	 from	 the	 anti-coordination	 game	 to	 the	

resource-allocation	 game	 (generalization	 hypothesis),	 while	 the	 older	 age	 group	 did	 not	

(compensation	hypothesis).	As	a	power	analysis	shows	our	models	are	sufficiently	powered	to	

detect	effects	at	conventional	levels	of	power	(Electronic	Supplementary	Tables	B6	and	B7).	

	

a	 	 	 	 	 	 								b	

	 	

Fig. 6. Average number of coins allocated to the in-group member by treatment condition and age 
group. a Exogenous group status. b Endogenous group status. 
	

	

	 To	 be	more	 specific,	 we	 ran	 two	 sets	 of	 regressions,	 one	 with	 exogenous	 status	 as	 a	

predictor	(Table	4,	first	and	second	columns)	and	the	other	with	endogenous	status	(Table	4,	third	

and	fourth	columns).	We	clustered	the	standard	errors	at	the	session	level.	Both	models	confirm	

that	participants	exhibited	a	baseline	degree	of	in-group	favoritism.	This	follows	from	the	fact	that	

in	 all	 of	 the	 four	 regressions	 the	 intercepts	 are	 significantly	 different	 from	 1.5,	 which	 is	 the	

expected	in-group	allocation	in	the	absence	of	any	preference	for	favoring	one	group	or	the	other	

(F-test	of	constant	a	=	1.5,	standard	errors	clustered	at	the	session-level,	Table	4,	first	column:	a =

	1.95,	F	=	27.54,	P	=	0.000;	second	column:	a	=	2.01,	F=27.83,	P	=	0.000;	third	column:	=	1.95,	F	=	

27.54,	P	=	0.000;	fourth	column:	a	=	2.00,	F	=	27.84,	P	=	0.000).	The	presence	of	in-group	favoritism	

shows	that	the	children	understood	the	game	and	did	not	allocate	coins	randomly.	 When	

modeling	in-group	allocations	as	a	function	of	exogenous	status,	we	find	only	one	significant	effect.	
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Namely,	relative	to	the	omitted	category,	participants	from	the	older	age	group	allocated	more	

coins	to	the	in-group	member	when	assigned	an	underprivileged	status	based	on	the	prior	play	of	

children	(Table	4,	Child/underprivileged,	b	=	0.200,	t	=	2.07,	P	=	0.047,	CI	[0.003,	0.397]).	In	this	

case,	participants	were	members	of	the	group	underprivileged	by	the	suggested	equilibrium.	In	

turn,	when	given	the	opportunity	in	the	allocation	game,	these	participants	compensated	their	

group	 affiliates,	who	 shared	 their	 underprivileged	 status.	 This	 result,	 of	 course,	 is	 exactly	 the	

opposite	of	norm	generalization.		

	 Concerning	endogenous	status,	as	before	we	find	a	positive	effect	associated	with	

Child/underprivileged	 (b	=	 2.00,	 t	 =	2.07,	 P=	0.047,	 CI	 [0.003,	 0.397]).	 In	 addition,	we	 find	 a	

positive	 effect	 associated	with	 Adult/underprivileged	 (b	 =	2.00,	 t	 =	 2.07,	 P=	0.047,	 CI	 [0.003,	

0.397]).	 These	 effects	 show	 that	 in	 the	 older	 age	 group,	 the	 underprivileged	 counteract	 the	

underprivileged	status	of	their	in-group	members	–	a	behavioral	pattern	that	can	be	explained	

with	a	combination	of	disadvantageous	inequity	aversion	and	in-group	favoritism	and	is	in	line	

with	our	compensation	hypothesis.	In	contrast,	among	the	kindergarteners	privileged	groups	and	

underprivileged	 groups	 do	 not	 significantly	 differ	 from	 equal	 groups	 when	 allocating	 coins.	

Interestingly,	 the	 qualitative	 pattern	 is	 the	 opposite	 of	 that	 among	 second-graders,	 but	 the	

evidence	for	generalizing	endogenous	privilege	among	kindergarteners	was	not	significant	(test	

of	 linear	 combinations,	 standard	 errors	 clustered	 at	 the	 session-level,	 Kindergarten	 x	

Child/privileged	 vs.	 Kindergarten	 x	 Child/equal:	 F	 =	 2.57,	 P=0.119;	 Kindergarten	 x	

Adult/privileged	vs.	Kindergarten	 x	Adult/equal:	 F	=	1.23,	 p	=	0.2769;	 see	Tables	B1	and	B2,	

Electronic	 Supplementary	 Material,	 for	 more	 information).	 Altogether,	 endogenously	

underprivileged	 second-graders	 compensated	 their	 underprivileged	 group	 affiliates,	 while	

kindergarteners	neither	compensated	for	nor	generalized	endogenous	status.	These	results	are	

consistent	with	 the	 notion	 that	 development	 of	 internalized	 fairness	 norms	 is	 still	 underway	

between	 the	 ages	 of	 5	 and	 8.	 They	 also	 support	 our	 compensation	 hypothesis,	 but	 not	 our	

generalization	hypothesis.	As	discussed,	our	analyses	of	endogenous	status	are	exploratory	and	

the	corresponding	results	should	therefore	be	interpreted	with	suitable	caution.	
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 As	a	robustness	check,	given	the	relatively	limited	number	of	clusters,	we	replicated	the	

regression	model	of	allocations	with	bootstrapped	standard	errors	clustered	at	the	session	level.	

Again,	 we	 find	 a	 tendency	 for	 the	 underprivileged	 to	 allocate	 more	 to	 the	 in-group.	 With	

bootstrapping,	 however,	 the	 results	 are	 somewhat	 less	 stable	 (see	 Electronic	 Supplementary	

Table	B3).		

	 In	sum,	when	modeling	in-group	allocations	as	a	function	of	exogenous	status,	we	find	that	

second-graders	allocated	more	coins	to	the	in-group	member	when	assigned	an	underprivileged	

status	based	on	the	prior	play	of	children.	When	modeling	in-group	allocations	as	a	function	of	

endogenous	status,	we	find	that	second-graders	allocated	more	coins	to	the	in-group	members	

when	assigned	an	underprivileged	status	based	on	the	prior	play	of	children	or	adults,	although	

with	 respect	 to	 adults	 this	 effect	 does	 not	 reach	 statistical	 significance	 under	 all	 model	

specifications.	 In	 the	 younger	 age	 group,	 we	 find	 neither	 the	 generalization	 of	 privilege	 nor	

compensation	for	being	underprivileged	for	either	specifications	of	group	status.	
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 Exogenous group status Endogenous group status 
 (1) (2) (3) (4) 
Kindergarten 0.161 0.164 0.161 0.164 
 (1.40) (1.43) (1.40) (1.43) 
     
Adult/equal 0.200 0.197 0.200 0.197 
 (1.73) (1.69) (1.73) (1.70) 
     
Adult/underprivileged 0.1000 0.0837 0.200* 0.186 
 (0.63) (0.53) (2.07) (1.92) 
     
Adult/privileged 0.200 0.197 0.1000 0.0972 
 (1.65) (1.65) (0.57) (0.55) 
     
Child/underprivileged 0.200* 0.223* 0.200* 0.203* 
 (2.07) (2.41) (2.07) (2.05) 
     
Child/privileged -0.150 -0.160 -0.150 -0.142 
 (-0.81) (-0.89) (-0.81) (-0.77) 
     
Kindergarten x Adult/equal -0.136 -0.133 -0.136 -0.133 
 (-0.67) (-0.64) (-0.67) (-0.65) 
     
Kindergarten x Adult/underprivileged 0.122 0.134 -0.444 -0.427 
 (0.66) (0.71) (-1.32) (-1.31) 
     
Kindergarten x Adult/privileged -0.444 -0.437 0.122 0.121 
 (-1.29) (-1.33) (0.61) (0.60) 
     
Kindergarten x Child/underprivileged -0.111 -0.152 -0.351 -0.356 
 (-0.45) (-0.62) (-1.42) (-1.48) 
     
Kindergarten x Child privileged 0.159 0.176 0.399 0.384 
 (0.56) (0.62) (1.60) (1.55) 
     
Female  -0.130  -0.113 
  (-1.59)  (-1.54) 
     
Constant 1.950*** 2.012*** 1.950*** 2.003*** 
 (22.74) (20.73) (22.74) (21.00) 
     
N 316 316 316 316 
Table 4. Allocation to in-group. OLS regression. Sum of coins allocated to the in-group depending on 
group status (Models 1 and 2: exogeneous group status. Models 3 and 4: endogenous group status). 
Cluster-robust standard errors. N refers to the number of participants. z statistics in parentheses. * p 
< 0.05, ** p < 0.01, *** p < 0.001. 
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5.	Discussion	

	 We	used	a	computerized	lab-in-the-field	experiment	to	examine	the	cultural	evolutionary	

processes	shaping	the	emergence	and	generalization	of	coordination	norms	in	children.	To	do	so,	

we	 developed	 an	 accessible	 video	 game	 that	 allowed	 young	 children	 to	 repeatedly	 play	 an	

incentivized	anti-coordination	game.	Using	this	novel	approach,	we	find	that	both	kindergarteners	

and	second-graders	used	 information	about	how	others	had	played	 the	game,	 information	we	

manipulated	exogenously	(called	“suggested	equilibrium”),	to	improve	coordination.	Specifically,	

the	 subjects	 in	 the	 control	 version	 with	 symmetric	 payoffs	 consistently	 complied	 with	 the	

suggested	equilibria.	Importantly,	because	payoffs	were	symmetric,	triangles	and	circles	earned	

equal	payoffs	when	choosing	different	baskets,	and	in	this	sense	following	the	suggested	equilibria	

was	cost-free	for	everyone.	

	 In	contrast,	 in	the	asymmetric	 treatment,	 the	equilibria	we	suggested	 implied	a	way	of	

playing	the	game	that	would	have	created	one	privileged	group	and	one	underprivileged	group.	

Interestingly,	 in	 this	 case	both	 groups	disregarded	 the	 suggestion	we	provided,	which	 in	 turn	

limited	the	extent	to	which	robust	coordination	norms	formed	and	persisted.		

As	an	alternative	explanation	to	consciously	disregarding	the	inequitable	suggestion,	the	

children	 might	 have	 had	 more	 difficulty	 in	 understanding	 the	 asymmetric	 version	 than	 the	

symmetric	version	of	the	anti-coordination	game.	Although	we	tested	whether	the	children	were	

able	to	select	on	their	computers	each	of	the	two	strategies	available,	we	did	not	test	whether	they	

comprehended	the	strategic	nature	of	the	anti-coordination	game.	It	 is,	therefore,	possible	that	

some	of	the	subjects,	for	example,	those	in	asymmetric	treatments,	or	the	kindergarteners,	had	

more	difficulty	than	others	to	understand	the	dynamics	of	the	game.	In	that	case,	differences	in	

comprehension	might	have	led	to	differences	in	play.	Although	we	cannot	completely	rule	out	this	

possibility,	the	following	pattern,	found	in	asymmetric	treatments,	suggests	that	comprehension	

was	generally	good.	Namely,	those	privileged	by	the	norm	showed	a	stronger	tendency	to	adhere	

to	 this	 norm	 than	 the	 underprivileged.	 Even	 though	 less	 pronounced	 in	 kindergarteners,	 this	

finding	holds	for	both	age	groups.		
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	 Even	though	participants	to	some	extent	spurned	suggestions	about	how	to	play	to	the	

asymmetric	game,	at	the	end	of	the	first	part	of	the	experiment,	one	group	(i.e.	triangle	or	circle)	

had	nonetheless	always	accumulated	a	higher	average	payoff	than	the	other	group.	In	this	way,	

one	group	was	endogenously	privileged,	while	the	other	was	endogenously	underprivileged.	In	

the	resource	allocation	game,	which	followed	the	first	part	of	the	experiment,	second-graders	in	

the	endogenously	underprivileged	group	compensated	for	this	disparity.	They	did	so	by	giving	

more	to	their	group	affiliates,	and	in	particular	this	in-group	favoritism	exceeded	that	present	in	

control	treatments	with	symmetric	payoffs	and	hence	no	group-level	inequality.	Interestingly,	this	

behavior	was	the	exclusive	domain	of	underprivileged	second-graders.	Neither	second-graders	

from	 the	 endogenously	privileged	group	nor	kindergartners	 compensated	 for	underprivileged	

status	in	the	same	way.	

	 In	 addition,	 no	 group	 of	 participants	 generalized	 privilege,	 whether	 exogenous	 or	

endogenous,	 from	 the	 anti-coordination	 game	 with	 asymmetric	 payoffs	 to	 the	 subsequent	

resource	 allocation	 game.	 In	 particular,	 this	 result	 follows	 from	 two	 different	 but	 related	

phenomena.	First,	under	asymmetric	payoffs,	we	provided	an	exogenous	suggestion	about	how	to	

play	the	game,	and	doing	so	implied	an	advantage	for	one	group	but	not	the	other.	This	exogenous	

advantage,	however,	did	not	lead	to	an	advantage	for	the	same	group	in	the	resource	allocation	

game.	Moreover,	regardless	of	whether	participants	followed	our	suggestion,	repeated	play	of	the	

asymmetric	game	meant	that	one	group	had	higher	average	payoffs	than	the	other	group	after	12	

periods.	This	endogenous	advantage	also	did	not	lead	to	an	advantage	for	the	same	group	in	the	

resource	 allocation	 game.	 All	 in	 all,	 though	 some	 participants	 compensated	 for	 endogenous	

underprivilege,	 no	 group	 of	 participants	 perpetuated	 advantage,	 whether	 exogenous	 or	

endogenous,	 by	 carrying	 it	 over	 from	 the	 asymmetric	 anti-coordination	game	 to	 the	 resource	

allocation	game.	

	 While	previous	studies	have	found	that	preschoolers	favor	in-group	members	over	out-

group	 members	 (Benozio	 &	 Diesendruck,	 2015;	 Fehr	 et	 al.,	 2013)	 and	 that	 kindergarteners	

mitigate	inequality	when	they	are	underprivileged	(Blake	&	McAuliffe,	2011;	House	et	al.,	2013),	

our	study	is	the	first	to	show	that	children	around	the	ages	of	5-6	and	8-9	forego	received	privilege	
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by	limiting	adherence	to	an	exogenous	but	inequitable	norm	that	could	serve	as	a	coordination	

device.	In	addition,	at	least	for	second-graders,	they	compensated	endogenously	underprivileged	

group	affiliates	at	a	level	above	and	beyond	simple	 in-group	 favoritism.	A	recent	study	with	a	

coordination	game	involving	asymmetric	payoffs	came	to	a	very	different	conclusion	and	found	

that	children	aged	eight	frequently	used	inequitable	norms	to	coordinate	and	generate	inequitable	

payoffs	(Grueneisen	&	Tomasello,	2019).	Crucially,	the	children	in	this	study	were	allowed	to	talk	

in	face-to-face	interactions,	while	our	study	did	not	allow	communication.	Indeed,	all	interactions	

were	 computerized	 and	 therefore	 anonymous	 in	 our	 case.	 This	 methodological	 difference	

suggests	that	impression	management,	already	a	driver	of	cooperative	behavior	among	five-year-

olds	(Rapp,	Engelmann,	Herrmann,	&	Tomasello,	2019),	could	be	a	plausible	explanation	for	the	

divergent	findings.	

	 The	 result	 that	 both	 kindergarteners	 and	 second-graders	 disregard	 the	 inequitable	

normative	suggestion	in	the	first	part	of	the	experiment	is	consistent	with	inequity	aversion,	with	

aversion	to	disadvantageous	inequality	looming	larger	than	aversion	to	advantageous	inequality	

(Fehr	&	Schmidt,	1999).	We	expected	some	inequity	aversion	of	this	sort,	but	we	expected	it	to	be	

relatively	 weak	 among	 kindergarteners.	 The	 results	 from	 our	 repeated	 asymmetric	 anti-

coordination	game	 do	not	 support	 this	 idea.	 However,	 in	 the	 resource	 allocation	 game	 in	 the	

second	 part	 of	 the	 experiment,	 only	 the	 second-graders	 actively	 compensated	 their	

underprivileged	group	affiliates.	This	is	consistent	with	our	expectation	that	the	older	children	

would	 come	 to	 the	 experiment	 with	 more	 strongly	 developed	 fairness	 norms	 than	 the	

kindergarteners.	Interestingly,	the	difference	here	could	arise	from	the	locus	of	inequality	in	the	

two	 parts	 of	 the	 experiment.	 Specifically,	 in	 the	 anti-coordination	 game,	 choices	 potentially	

created	inequality	with	respect	to	a	focal	decision	maker	and	her	partner.	In	this	sense,	fairness	

pertained	 to	 ego-centered	 inequality.	 In	 the	 resource	 allocation	 game,	 the	 decision	 maker	

allocated	coins	to	an	in-group	member	and	an	out-group	member.	The	decision	maker’s	choices	

did	not	affect	her	own	payoffs,	and	in	this	sense	fairness	pertained	to	group	affiliation	without	

being	 ego-centered.	 This	 suggests	 the	 possibility	 that	 ego-centered	 fairness	 concerns	 might	

develop	 before	 group-oriented	 fairness	 concerns.	 If	 so,	 it	 would	 potentially	 explain	 why	
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kindergarteners	pushed	back	against	inequitable	norms	in	the	first	part	of	the	experiment,	but	

they	did	not	compensate	the	underprivileged	in	the	second	part.	

	 At	this	point,	it	is	worth	noting	that	differences	in	play	between	the	two	age	groups	could,	

in	principle,	also	be	an	artifact	of	the	design.	Should,	for	example,	the	kindergarteners	have	had	

more	difficulty	understanding	 the	 rules	of	a	 game	or	 the	 compensation	 exchange	 system,	 this	

could	also	explain	the	compensation	of	underprivilege	among	second-graders	and	the	absence	of	

compensation	among	kindergarteners.	Qualitative	evidence	mitigates	this	concern.	A	majority	of	

both	age	groups	played	both	games	with	confidence,	ad	seldom	did	a	participant	seem	confused.	

Concerning	the	compensation	exchange	system	in	particular,	before	the	children	could	trade	their	

coins	for	toys,	participants	of	both	age	groups	frequently	asked	the	facilitators	whether	they	had	

earned	a	sufficient	number	of	coins	to	buy	a	certain	toy.	This	shows	that	they	clearly	understood	

that	it	was	the	number	of	coins	earned	that	determined	which	toy	they	could	get.	

	 Our	findings	also	address	the	important	distinction	between	adults	versus	children	as	role	

models.	The	literature	on	role	models	and	social	learning	suggests	that	adult	models	are	more	

important	 than	child	models	 (Rakoczy	et	al.,	2010;	Zmyj	&	Seehagen,	2013).	More	specifically,	

adults	have	accumulated	knowledge	from	which	children	can	typically	benefit,	and	in	this	sense	

we	might	expect	 the	evolution	of	social	 learning	strategies	 that	preferentially	attend	 to	adults	

(Kelly	&	Hoburg,	2017;	Richerson	&	Boyd,	2020).	Interestingly,	recent	observational	data	from	

small-scale	societies	(e.g.,	Lew-Levy	et	al.,	2019),	and	recent	experimental	data	(Misch	&	Dunham,	

2021)	 suggest	 that	 with	 respect	 to	 cultural	 learning	 in	 general	 and	 norm	 internalization	 in	

particular,	the	imitation	of	other	children	plays	an	important	role.	In	line	with	this	recent	research,	

our	experimental	data	highlights	the	importance	of	children	as	role	models.	More	precisely,	we	

find	that	children	as	role	models	can	be	even	more	effective	in	transmitting	normative	information	

than	adults.	Future	research	could	investigate	the	conditions	under	which	adult	role	models	are	

important	in	transmitting	normative	information	and	when	children	are	important.	For	example,	

is	it	a	question	of	normative	content,	circumstance,	both?	

	 We	 started	 with	 the	 notion	 that	 when	 bargaining	 coordination	 incentives	 can	 create	

pressure	for	individuals	to	coalesce	around	shared	expectations.	Once	shared	expectations	are	in	
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place,	 they	 provide	 people	 with	 a	 coordination	 device	 in	 the	 form	 of	 a	 norm,	 which	 limits	

miscoordination	and	improves	welfare.	At	the	same	time,	a	norm	can	privilege	some	groups	at	the	

expense	of	 other	 groups,	 and	alternative	norms	 can	differ	precisely	 in	 terms	of	which	 groups	

benefit.	In	this	sense,	when	a	population	is	structured	into	groups	according	to	ethnicity,	gender,	

location,	or	occupation,	the	groups	in	question	can	have	very	different	preferences	over	the	set	of	

feasible	norms.	Tenant	farmers	would	prefer	a	norm	that	favors	them	over	a	norm	that	favors	

landowners;	landowners	presumably	have	the	opposite	preference.		

	 Crucially,	 this	 kind	 of	 heterogeneity	 can	 have	 dramatic	 consequences	 for	 the	 cultural	

evolution	of	norms	(Berger	et	al.,	2021;	Efferson	et	al.,	2020;	Granovetter,	1978;	Schelling,	1978),	

and	the	intuition	is	straightforward.	Coordination	incentives	and	conformity	create	pressure	to	

coalesce	around	a	share	understanding	of	the	right	way	to	behave	conditional	on	the	group	one	

belongs	to.	Heterogeneity	does	the	opposite.	The	rest	is	a	question	of	details	related	to	the	cost	of	

miscoordinating,	 the	 structure	 of	 the	 heterogeneity	 in	 the	 population,	 pre-existing	 power	

relations,	 and	 both	 random	 and	 planned	 shocks	 that	 occur	 during	 the	 cultural	 evolutionary	

process.	These	details	are	decisive	in	terms	of	whether	a	norm	forms	and	stabilizes	(Berger	et	al.,	

2021;	Efferson	et	al.,	2020),	and	our	results	are	consistent	with	this	idea.		

	 In	particular,	our	symmetric	treatment	was	effectively	a	way	of	instantiating	preference	

homogeneity,	 and	norms	 readily	 evolved	and	 stabilized.	This	 shows	 that	 even	young	 children	

making	decentralized	choices	can	quickly	recognize	and	embrace	a	new	norm	when	heterogeneity	

is	 not	 getting	 in	 the	 way.	 Our	 asymmetric	 treatment,	 however,	 instantiated	 a	 form	 of	

heterogeneity	that	did	get	in	the	way,	and	this	simple	change	destabilized	norm	adherence	and	

persistence.	In	addition,	second-graders	compensated	the	underprivileged	when	given	the	chance	

in	 the	 second	 part	 of	 the	 experiment.	 This	 finding	 further	 indicates	 that	pre-existing	 fairness	

norms	were	in	conflict	with	the	norm	we	suggested.	Variation	in	the	tendency	to	import	norms	in	

this	way	from	outside	the	task	at	hand	could	be	one	important	source	of	heterogeneity	in	cultural	

evolutionary	processes.	

	 Altogether,	our	 findings	support	the	pivotal	 role	of	heterogeneity	 in	cultural	evolution.	

Existing	research	shows	that	cultural	evolutionary	processes	can	structure	variation	to	create	a	
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kind	of	normative	signature,	with	less	variation	within	groups	and	more	variation	between	groups	

than	we	might	otherwise	expect	(Bell,	Richerson,	&	McElreath,	2009;	Eugster,	Lalive,	Steinhauer,	

&	Zweimüller,	2011;	Handley	&	Mathew,	2020;	Lowes,	Nunn,	Robinson,	&	Weigel,	2017).	That	

said,	 we	 also	 know	 that	 individuals	 vary,	 and	 in	 particular	 empirical	 research	 on	 cultural	

transmission	clearly	shows	that	individuals	vary	in	terms	of	how	they	learn	from	others	(Efferson,	

Lalive,	 Richerson,	 McElreath,	 &	 Lubell,	 2008;	 Goeree	 &	 Yariv,	 2015;	 Mesoudi,	 Chang,	 Dall,	 &	

Thornton,	 2016;	 Muthukrishna	 &	 Henrich,	 2016).	 Heterogeneity,	 especially	 individual	

heterogeneity	within	groups,	works	against	the	normative	signature.	Broadly	speaking,	we	have	

evidence	for	two	countervailing	forces,	and	the	net	effect	could	easily	vary	from	one	setting	to	

another.	Advancing	our	understanding	of	the	cultural	evolution	of	norms	will	involve	an	extended	

examination	of	these	issues.	Specifically,	under	what	conditions	does	heterogeneity	prevent	the	

evolution,	 persistence,	 and	 generalization	 of	 norms,	 and	 under	 what	 conditions	 do	 norms	

dominate	in	spite	of	the	heterogeneity	that	is,	somehow,	inevitably	present?	
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