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As a discipline, developmental psychology has a long history of relying on

animal models and data collected among distinct cultural groups to enrich

and inform theories of the ways social and cognitive processes unfold

through the lifespan. However, approaches that draw together developmen-

tal, cross-cultural and comparative perspectives remain rare. The need for

such an approach is reflected in the papers by Heyes (2015 Phil.
Trans. R. Soc. B 371, 20150069. (doi:10.1098/rstb.2015.0069)), Schmelz &

Call (2015 Phil. Trans. R. Soc. B 371, 20150067. (doi:10.1098/rstb.2015.

0067)) and Keller (2015 Phil. Trans. R. Soc. B 371, 20150070. (doi:10.1098/

rstb.2015.0070)) in this theme issue. Here, we incorporate these papers into

a review of recent research endeavours covering a range of core aspects of

social cognition, including social learning, cooperation and collaboration,

prosociality, and theory of mind. In so doing, we aim to highlight how

input from comparative and cross-cultural empiricism has altered our per-

spectives of human development and, in particular, led to a deeper

understanding of the evolution of the human cultural mind.
. . . the origins of humans’ social nature and cognition are found in infancy and child-
hood, placing social cognitive development at center stage in understanding the
evolution of the human mind. [1, p. 27]
1. Introduction
Once considered the sole domain of humans, the notion that other animals

engage in behaviours that are culturally determined has gained increasing trac-

tion in the last decade [2–13]. Among the debate that has sprung from new

assertions surrounding animal culture is the characterization of humans as

not just cultural but ‘ultra’ cultural. In contrast to non-human culture, human

culture is: (i) cumulative, i.e. innovations are progressively incorporated into

a population’s stock of skills and knowledge, generating ever more sophisti-

cated repertoires; (ii) more distinctly variable across communities; and (iii) to

a larger extent shaped through social learning [14–16].

Conveniently setting aside the damage human cultural behaviour has

caused the planet and the unconscionable extinction we have brought to

those with whom we once shared it, our capacity for cumulative innovation

of highly diverse and contextually adaptive social and physical ways of

doing things is remarkable and unparalleled in any other species. This success

is not so much a product of any change in our mental capacities to understand

the physical world, but rather in our capacities and strategies to navigate our

social world [17–20]. The key to understanding humans, both as individuals

and as a species, thus lies in understanding how we create and navigate

culture—the constructed social and physical environment that hosts each of

us. Here, we argue that identifying the foundations of this cultural capacity

relies on investigating the differences between human and non-human social
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capacities and strategies, the ontogeny of those strategies and

abilities and their local instantiations across different cultural

settings. Only the combination of those perspectives will

enable us to understand the roots of human culture.

Critically, while the comparison of children’s performance

across ages is part of the standard toolset of psychology, com-

parison between human and non-human performance and

comparisons across human cultures remain relatively rare, and

the combination of both all but absent [21]. The papers contrib-

uted by Heyes [22], Schmelz & Call [23] and Keller [24] as a

collective, demonstrate the inordinate value accrued to attempts

at understanding the evolution of the human mind by collating

research endeavours from developmental, comparative and

cross-cultural psychology. Our aim here is to build on this triadic

approach, to argue for its value and to provide insight into some

of the key elements that make us who we are: social learning,

cooperation, prosociality and understanding of other minds.
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2. Social learning
It appears intuitive that any search for an account of human (as

opposed to non-human) culture would include a model of

human (as opposed to non-human) social learning. Humans

are profoundly adept at acquiring information from others,

and do so habitually when confronted with the need or desire

to acquire new skills or behaviours. Our social learning skills

are established early in life, as exemplified by demonstrations

that infants as young as six months can learn new actions, and

by 12 months can learn to construct simple tools, just by observ-

ing others [25]. The capacity and tendency for social learning

only increases from this age, so much in fact that children

engage in what has come to be known as overimitation [26].

When children overimitate, they copy all elements an adult

used when engaging with a novel object, including actions that

are obviously causally unrelated to any potential outcome. In

the first study to chart its emergence, 12-, 18- and 24-month-

old children watched an adult retrieve a toy from a closed

box by disengaging a latch located on the front of it [27].

Although the box could be easily opened by hand, the adult

complicated the demonstration by using a miscellaneous

object. After observing the adult demonstrator, 12-month-old

infants ignored the demonstrated method and attempted to

open the box by hand. In stark contrast, 24-month-olds over-

whelmingly attempted to open the box using the object,

commonly persisting in this comparatively inefficient approach

to such an extent that they failed to successfully open the box.

Subsequent studies have documented overimitation across

multiple laboratories [28–32] and in an increasing number of

cultural groups [33–35]. Indeed, the inclination to overimitate

becomes so extreme that as they enter their preschool years,

children will replicate novel, modelled actions for a naive

adult, in the absence of the model (i.e. where one can

assume motivation to appease a teacher has been reduced)

and, perhaps most critically, including actions occurring

after the ostensive goal has been achieved (e.g. wiping a stick

across the top of a box after the box has been opened and a

toy inside is easily available for retrieval) [36].

Cultural differences in social learning proclivities and pro-

cesses have been documented (e.g. [37,38]). It nevertheless

appears that overimitation is a widely shared feature of

human social learning, transcending contexts (for an excep-

tion, see [39]). Given the cross-culturally common, stable
early onset of overimitation in social learning, it is conceivable

that it is an enabling species-specific condition for human cul-

ture. Developmental and cross-cultural data alone, however,

are not sufficient to make such a case. Overimitation would

also have to be specific to human social learning. That is, be

less pronounced or absent in other closely related species,

such as for example the non-human great apes.

In their now seminal work, Horner & Whiten [40] had an

adult demonstrator show 3- to 4-year-old human children and

young, wild-born, captive chimpanzees how to obtain a

reward from a novel box by first poking a stick into a hole on

top and then into a hole at the bottom of the box. Because the

box was opaque, the participants could not see how the actions

occurring inside the box were causally related to the outcome.

When given their own turn with the box, both chimpanzees

and children copied all of the demonstrated actions. Next, the

opaque box was swapped with a transparent version, whereby

the effect of each internal action could be identified, rendering it

obvious that as the stick was inserted into the top hole it struck a

barrier and made no contact with that part of the box from

which the reward could be retrieved. That is, the action invol-

ving the top hole had no causal relation to the outcome.

Under this new circumstance, the chimpanzees ignored the

initial action which was now visibly, causally irrelevant. In con-

trast, the children replicated the model’s entire sequence of

actions, including the obviously irrelevant insertion of the

stick into the top hole (see also [41]). These data further support

the account that overimitation is a species-specific enabling con-

dition for human culture. In this way, the triadic approach

combining developmental, cross-cultural and comparative

comparisons has provided part of the puzzle of human culture

that was unattainable in the absence of any of the three.

The natural next question is how this difference in

overimitation comes about. Does the apparent lack of overi-

mitation in non-human animals suggest a fundamental,

heritable discontinuity between human and non-human

social learning abilities? Attempting an answer to this ques-

tion brings us to Heyes’s [22] review of the debate between

active intermodal matching and associative sequence learn-

ing accounts of imitation. As Heyes notes, one of the key

points of contention between these perspectives is whether

there is a species-specific genetically inherited ‘module’ for

imitation or if there is continuity, with our ‘prodigious imita-

tive capacity . . . due primarily to the rich resources provided

by our sociocultural environments’?

Again, the triadic approach can provide insight. First,

Horner and Whiten’s comparison between humans and

chimpanzees amply show that our closest living relatives

have the ability to learn from others, but the approach of

Pan troglodytes to social learning is more pragmatic than

Homo sapiens. Put simply, information provided by others is

no more or less relevant than individually acquired infor-

mation [42] and causally irrelevant actions are treated as

that: irrelevant. If there is no functional purpose to copying

an action it would not be copied. Human children, in

contrast, consider information provided by others more

readily [42] and attach significance to non-functional details

of a demonstration. Hence, difference in social learning

might not be primarily due to a discontinuity in the ability

to learn from others, but a difference in the motivations

underlying human and chimpanzee social learning. While

chimpanzees learn from others with a focus on functionality,

humans learn from others with an added focus on the social
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consequences of social learning [17,18,43–47]. Approaching

the same question from a developmental perspective, as

already noted above, children do not overimitate until their

second year, and growing evidence suggests they indeed do

so because of social and/or normative reasons [29,43–54].

Finally, the fact that overimitation occurs across multiple

contrasting cultural contexts [33–35] indicates that the socio-

cultural environment serving as a resource for acquiring

human-specific overimitation in social learning is shared

across most human communities.

A similar pattern of evidence can be found in another

aspect of social learning: the influence of the majority on indi-

viduals’ social learning. A recent study in chimpanzees and

human children showed that if individuals have no prior

information available, they copy the behaviour of the

majority over alternatives, even if the alternatives are equally

frequent, equally familiar and equally productive [55].

Humans however will even abandon a behaviour or judge-

ment they know to be effective or correct to one that others

have demonstrated, an effect dubbed ‘conformity’ [56–58].

Although some researchers have claimed to demonstrate

human-like conformity in non-human primates [59–62],

these studies have, as yet, failed to exclude a variety of

alternative explanations that are independent of a majority

effect such as primacy effects, conservatism, incomplete

sampling and random copying [63–65]. Similar to the case

of overimitation, this difference is likely not due to a funda-

mental discontinuity in the consideration of majority

information in social learning, but to a difference in motiva-

tional focus. While chimpanzees copy the majority when

acquiring a new skill, a highly adaptive strategy [66], they

will not follow the majority if they have a different but

equally productive strategy available to them [67,68].

Humans follow the majority even in the latter scenario, but,

and this is crucial, only if they are under public scrutiny—if

they are allowed to act in private, without being observed

by the majority, rates of conformity decline [56,67,69].

Hence, again, social considerations appear to drive the differ-

ence between human and non-human social learning.

Similar to overimitation, conformity is, although variable in

extent, pervasive across cultures [70] and occurs early in

development [67,69,71,72]. Taken together, in contrast to

chimpanzees, human children appear to integrate social

consideration into their social learning strategies, increasingly

as they grow up, creating a rift between human and non-

human social learning and, in consequence, human and

non-human culture.
3. Cooperation and collaboration
Another key component in the emergence of human culture

has been the evolution of shared intentionality which arises

in collaborative interactions where participants have a collec-

tive goal and coordinated action roles for pursuing that goal

[73,74]. It is argued that these characteristics have been core in

the ‘socio-cognitive niche’ that underwrote the evolutionary

shaping of our species [20]. Indeed, from early in life children

seek joint activity with others [75] and learn through the

interactions that arise, and in this way they develop the

skills and proclivities for collaborating that are core features

of human culture [76,77]. For example, Brownell et al. [78]

presented 18- and 30-month-olds with a task that required
collaboration to work together in operating separate handles

embedded in an apparatus that were too far apart for one

child to operate alone. Pulling the handles together activated

an animated musical toy. Whereas coordinated activity in the

younger children was sparse, the 30-month-olds monitored

and accommodated their partner’s activity and location,

working together to achieve the joint goal. More recently,

Dean et al. [79] reported that, when presented with a task

requiring multiple steps to solve, children were far more

cooperative than chimpanzees. They worked together,

shared solutions and achieved better outcomes.

Across different human populations, children’s early

cooperative abilities are often described as highly similar.

While children in different cultures might differ when and

to what extent they choose to be cooperative [80,81], and

what rules of conduct apply within a given cooperative scen-

ario [82], children appear to show similar cooperative abilities

at similar ages across cultures. Callaghan et al. [38] for

example report highly similar performance across distinct

cultures in various collaborative tasks in early childhood.

Thus, given the relevance of cooperation for human cul-

ture and the early onset and the absence of cross-cultural

variation, should we consider collaboration to be an enabling

condition for uniquely human culture? If so, might we expect

it to be in parts a human autopomorphy, something unique

to our species? As Schmelz & Call [23] detail, the answer to

the above question is a qualified ‘no’. The qualification is

that there needs to be a reward or incentive of some kind

to motivate collaboration in chimpanzees. Children, on the

other hand, can be sufficiently motivated by opportunities

for social interaction [75]. As already alluded to, this incli-

nation to collaborate can differ depending on the child’s

cultural background [35,80,83]. The triangulation, in this

case specifically the detailed analysis of the comparison

between human and non-human cooperation, forces us into

a more nuanced interpretation of the relevance of human

cooperation for explaining uniquely human culture—and

again, it appears a difference in motivation rather than a

fundamental difference in capacity.
4. Prosociality
The differences between chimpanzees and children in their

approach to collaborative tasks also extend to prosocial

acts. Indeed, the prosocial proclivity of infants and young

children has been well documented [84]. By 12 months of

age, infants begin to provide helpful information to others

[85], at 15 months they will share a toy with an unfamiliar

adult [86], and by 18 months they are capable of providing

instrumental help; that is, helping another achieve a goal

[87]. Moving further into childhood, Brownell et al. [88]

presented 18- and 25-month-old infants with a task requiring

them to pull one of two handles attached to a pair of trays in

order to obtain a reward. Pulling one of the handles delivered

a loaded tray to the child and to an adult confederate,

whereas pulling the alternative handle delivered a loaded

tray to the child only. The 25-month-old children chose

the prosocial option, delivering food to themselves and the

adult, significantly more than the 18-month-olds, with the

latter needing more verbal cues from the adult to recognize

the joint goal available. House et al. [89] used a similar

design with 3- to 8-year-olds, finding high levels of prosocial
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behaviour with the younger children performing at similar

levels to the older children, suggesting that spontaneous

prosocial behaviour becomes firmly established through the

childhood period. Moreover, there is growing evidence

that children will help others when it comes at a personal

cost [90,91].

Adding a cross-cultural comparison to this developmen-

tal data however, forces us to assume a more refined

position. The ontogenetic affirmation of prosocial behaviour

is culture-specific. In a comparison across a diverse set of

communities, House et al. [92] found that, while children in

all communities enter society with a similar prosocial ten-

dency, they will, as they grow older, adjust their behaviour

to the cross-culturally variable prosocial norms of their com-

munity. Reflecting this, in an intriguing study, Blake et al. [93]

probed reactions to disadvantageous inequity aversion

(DI—the avoidance of receiving less than a peer) and advan-

tageous inequity aversion (AI—the avoidance of receiving

more than a peer) in children aged 4–9 years across seven

distinct cultures (Canada, India, Mexico, Peru, Senegal,

Uganda and the US). DI was present in all societies, with cul-

tural variance in its age of emergence, appearing earliest in

the US and Canada, latest in Mexico. Moreover, AI emerged

only in the US, Canada and Uganda, and in these societies

increased with age as children approached adolescence.

These culture-specific pathways in children’s prosocial

behaviour and reactions to unfairness are likely the result of

variable socialization strategies that aim to support different

culture-specific goals. In this issue, the paper by Keller [24]

lays this point out in compelling detail. Children, socialized

into societies with a high appreciation of relatedness, instil

in their children an urgency of sharing with others in ways

in which societies with a strong emphasis on autonomy

will not.

Nonetheless, as of today, the human tendency to help

stands in stark contrast to the behaviour of chimpanzees

who, as detailed by Schmelz & Call [23], require some kind

of incentive to aid others. In comparison to human children,

even those that grow up in cultures with less emphasis on

prosocial norms, chimpanzees appear limited in their

tendency to help others. As is the case with their imitative

proclivities, in chimpanzees social factors are not a driving

motivation to cooperate. What is missing is any kind of

shared intentionality as expressed in truly collaborative and

joint attentional activities where participants have a joint

goal and joint attention [94]. According to Moll & Tomasello

[95] interactions involving shared intentionality transform

human cognition in fundamental ways. First and most funda-

mentally, it creates the notion of perspective. Consider how

infants might come to understand that another person

might see the same situation as they do, but from a different

perspective. This in turn paves the way for what may be

called, very generally, collective intentionality [96] and from

these foundations spring a core human capacity for under-

standing others and for the development of what is known

as a theory of mind.
5. Theory of mind
The term ‘theory of mind’ refers to a kind of ‘common sense

understanding’ of the world [97,98] that involves the appreci-

ation that oneself and others are beings who possess a range
of mental states such as thoughts, beliefs and desires, and

that it is these mental states that determine behaviour [99].

People act towards the world not as it really is, but how

they perceive or believe it to be. To gain a comprehensive

theory of mind, a child needs to understand that people’s

mental states can be different from their own, from others

and from reality. That is, the mental states of others are

partly derived from their knowledge of events and this

knowledge is gained through different sources.

Based on this reasoning, tasks used to assess understand-

ing of ‘false-beliefs’ in others have become the standard tool

used to index the child’s developing ‘theory of mind’. In a

typical task, children are introduced to an Agent X, placing

his/her favourite toy inside Box 1 and then leaving the test

environment. Agent Y is then introduced, who takes the

toy from Box 1, plays with it and then leaves after putting

it in Box 2. Agent X then returns and children are asked

where he/she will first look for the toy. In Western societies

children from around 4 years of age give a correct response

(Box 1), while younger children typically respond incorrectly

that Agent X will first look in Box 2, i.e. where the object is

‘now’. In non-Western societies, some studies report syn-

chrony in the onset of false belief [100,101], whereas other

studies have found considerable variation [102].

More important than the question of variation in the onset

of false belief reasoning is the insight that theory of mind

does not just emerge suddenly at around 4 years with the

onset of success on false belief tasks. Wellman & Liu [103]

showed that between the ages of around 2 and 6 years, Wes-

tern children go through a developmental progression in

which they master different mental state concepts via a

sequence of steps. These steps include understanding that

people can like or dislike similar things (Diverse Desires)

and have different opinions and beliefs about the same situ-

ation (Diverse Beliefs), appreciation that others might not

have access to the right information (Knowledge Access), a

grasp of false belief, and knowing that they can deliberately

hide how they feel (Hidden Emotions). Critically, application

of the Wellman and Liu scale has revealed cross-cultural

differences in the sequence in which each of these steps is

mastered. For example, Shahaeian et al. [104] found that Ira-

nian children outperformed their Australian peers with

regard to understanding knowledge access while lagging in

their understanding of diverse belief (see also [105]). A simi-

lar developmental pattern was reported in comparisons of

Chinese versus American children [106]. Hence, while

undoubtedly humans acquire the skill to understand others’

false beliefs, they get there via a variable, and as of yet

poorly understood, trajectory. If we were to consider false

belief understanding as a species-specific enabling condition

for human culture, we would predict the absence of such

abilities in other closely related species.

In their engaging paper, Schmelz & Call [23] provide an

excellent review of the research endeavours expended in

attempting to find evidence of theory of mind in non-human

primates. Their review leads them to conclude: ‘ . . . it remains

possible that chimpanzees simply have not been confronted

with the appropriate context in which they might pass a

false belief test yet. It is also possible that this specific skill

is unique to humans’. In this context, we reiterate the need

for continued cross-pollination between disciplines. To the

best of our knowledge, a primate version of the Wellman

and Liu scale is yet to be developed. There are obvious
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challenges to this, but if achievable, it would shed consider-

able light on the mind-reading capacities of our closest

living relatives, simultaneously promising to yield insight

into human capacities.
lsocietypublishing.org
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6. Conclusion
Our aim here has been to highlight how a deeper understand-

ing of the human cultural mind can best be derived from

approaches that incorporate investigation of the differences

between human and non-human social capacities and strat-

egies, the ontogeny of those strategies and abilities and their

local instantiations across different cultural settings. We hope

the message is deeper than this though: the ever-growing

corpus of literature devoted to charting our psychological

development through the lifespan continues to expand our

knowledge of how nature and nurture interact to make us

who we are, from the individual to the species. This literature

provides firm footing for identifying patterns of atypical

development and how interventions may work to ameliorate
associated symptoms. However, this literature also frequently

operates isolated from research undertaken in related disci-

plines, and does so at its own detriment. Failure to

understand what is species and/or culturally specific leaves

a possibly skewed, potentially inaccurate and certainly incom-

plete picture. It is time for a new approach to developmental

psychology that fully integrates contemporary research efforts

spanning WEIRD (Western, educated, industrialized, rich

and democratic) populations [107,108], non-WEIRD popu-

lations and non-human animals (primate or otherwise). This

approach is powerful for many reasons: adopting it will help

ameliorate rising concerns over the lack of stability and repro-

ducibility of findings in psychology generally [109] and

developmental psychology specifically [110], will enrich all

disciplines and provide a critical pathway broadening insight

into how we have become who we are and will ultimately yield

unique insights into the evolution of the mind.

Competing interests. We declare we have no competing interests.

Funding. Writing of this manuscript was supported by an Australian
Research Council Discovery Project grant (DP140101410).
 071
References
1. Machluf K, Bjorklund DF. 2015 Social cognitive
development from an evolutionary perspective.
In Evolutionary perspectives on social
psychology (eds V Zeigler-Hill, LLM Welling, TK
Shackelford), pp. 27 – 37. Springer International
Publishing. See http://www.springer.com/gp/
book/9783319126968?wt_mc=ThirdParty.
SpringerLink.3.EPR653.About_eBook.

2. Allen J, Weinrich M, Hoppitt W, Rendell LE. 2013
Network-based diffusion analysis reveals cultural
transmission of lobtail feeding in humpback whales.
Science 340, 485 – 488. (doi:10.1126/science.
1231976)

3. Van Leeuwen EJC, Cronin KA, Haun DBM. 2014
A group-specific arbitrary tradition in chimpanzees
(Pan troglodytes). Anim. Cogn. 17, 1421 – 1425.
(doi:10.1007/s10071-014-0766-8)

4. Van Leeuwen EJC, Cronin KA, Haun DBM, Mundry R,
Bodamer MD. 2012 Neighbouring chimpanzee
communities show different preferences in social
grooming behaviour. Proc. R. Soc. B 279,
4362 – 4367. (doi:10.1098/rspb.2012.1543)

5. van Schaik CP et al. 2003 Orangutan cultures and
the evolution of material culture. Science 299,
102 – 105. (doi:10.1126/science.1078004)

6. Gruber T, Poisot T, Zuberbühler K, Hoppitt W,
Hobaiter C. 2015 The spread of a novel behavior in
wild chimpanzees: new insights into the ape
cultural mind. Commun. Integr. Biol. 8, e1017164.
(doi:10.1080/19420889.2015.1017164)

7. Whiten A et al. 1999 Cultures in chimpanzees.
Nature 399, 682 – 685. (doi:10.1038/21415)

8. Whiten A et al. 2001 Charting cultural variation in
chimpanzees. Behaviour 138, 1489 – 1525. (doi:10.
1163/156853901317367717)

9. Hunt GR, Gray RD. 2003 Diversification and
cumulative evolution in New Caledonian crow tool
manufacture. Proc. R. Soc. Lond. B 270, 867 – 874.
(doi:10.1098/rspb.2002.2302)

10. Luncz LV, Mundry R, Boesch C. 2012 Evidence
for cultural differences between neighboring
chimpanzee communities. Curr. Biol. 22, 1 – 5.
(doi:10.1016/j.cub.2012.03.031)

11. Dean LG, Vale GL, Laland KN, Flynn E, Kendal RL.
2013 Human cumulative culture: a comparative
perspective. Biol. Rev. 89, 284 – 301. (doi:10.1111/
brv.12053)

12. Perry S, Manson J. 2003 Traditions in monkeys. Evol.
Anthropol. 12, 71 – 81. (doi:10.1002/evan.10105)

13. Haidle MN et al. 2015 The nature of culture: an
eight-grade model for the evolution and expansion
of cultural capacities in hominins and other animals.
Anthropol. Sci. 93, 43 – 70.

14. Pagel M. 2012 Wired for culture: origins of the
human social mind. New York, NY: W. W. Norton
and Company.

15. Pradhan GR, Tennie C, van Schaik CP. 2012 Social
organization and the evolution of cumulative
technology in apes and hominins. J. Hum.
Evol. 63, 180 – 190. (doi:10.1016/j.jhevol.2012.04.
008)

16. Legare CH, Wen NJ, Herrmann PA, Whitehouse H.
2015 Imitative flexibility and the development of
cultural learning. Cognition 142, 351 – 361. (doi:10.
1016/j.cognition.2015.05.020)

17. Legare CH, Nielsen M. 2015 Imitation and
innovation: the dual engines of cultural learning.
Trends Cogn. Sci. 19, 688 – 699. (doi:10.1016/j.tics.
2015.08.005)

18. Haun DBM, Over H. 2014 Like me: a homophily-
based account of human culture. In Cultural
evolution: society, technology, language, and religion
(eds PJ Richerson, MH Christiansen), pp. 117 – 130.
Cambridge, MA: MIT Press.
19. Dunbar RIM. 2003 The social brain: mind, language,
and society in evolutionary perspective. Annu. Rev.
Anthropol. 32, 163 – 181. (doi:10.1146/annurev.
anthro.32.061002.093158)

20. Whiten A, Erdal D. 2012 The human socio-cognitive
niche and its evolutionary origins. Phil. Trans. R.
Soc. B 367, 2119 – 2129. (doi:10.1098/rstb.2012.
0114)

21. Haun DBM. 2015 Comparative and developmental
anthropology: studying the origins of cultural
variability in cognitive function. In The Oxford
handbook of human development and culture: an
interdisciplinary perspective (ed. LA Jensen),
pp. 94 – 110. Oxford, UK: Oxford University Press.

22. Heyes C. 2016 Homo imitans? Seven reasons why
imitation couldn’t possibly be associative. Phil.
Trans. R. Soc. B 371, 20150069. (doi:10.1098/rstb.
2015.0069)

23. Schmelz M, Call J. 2016 The psychology of
primate cooperation and competition: a call
for realigning research agendas. Phil.
Trans. R. Soc. B 371, 20150067. (doi:10.1098/rstb.
2015.0067)

24. Keller H. 2016 Psychological autonomy and
hierarchical relatedness as organizers of
developmental pathways. Phil. Trans. R. Soc. B 371,
20150070. (doi:10.1098/rstb.2015.0070)

25. Barr R, Dowden A, Hayne H. 1996 Developmental
changes in deferred imitation by 6- to 24-month-
old infants. Infant Behav. Dev. 19, 159 – 171.
(doi:10.1016/S0163-6383(96)90015-6)

26. Lyons DE, Young AG, Keil FC. 2007 The hidden
structure of overimitation. Proc. Natl Acad. Sci. USA
104, 19 751 – 19 756. (doi:10.1073/pnas.
0704452104)

27. Nielsen M. 2006 Copying actions and copying
outcomes: social learning through the second year.

http://www.springer.com/gp/book/9783319126968?wt_mc=ThirdParty.SpringerLink.3.EPR653.About_eBook
http://www.springer.com/gp/book/9783319126968?wt_mc=ThirdParty.SpringerLink.3.EPR653.About_eBook
http://www.springer.com/gp/book/9783319126968?wt_mc=ThirdParty.SpringerLink.3.EPR653.About_eBook
http://dx.doi.org/10.1126/science.1231976
http://dx.doi.org/10.1126/science.1231976
http://dx.doi.org/10.1007/s10071-014-0766-8
http://dx.doi.org/10.1098/rspb.2012.1543
http://dx.doi.org/10.1126/science.1078004
http://dx.doi.org/10.1080/19420889.2015.1017164
http://dx.doi.org/10.1038/21415
http://dx.doi.org/10.1163/156853901317367717
http://dx.doi.org/10.1163/156853901317367717
http://dx.doi.org/10.1098/rspb.2002.2302
http://dx.doi.org/10.1016/j.cub.2012.03.031
http://dx.doi.org/10.1111/brv.12053
http://dx.doi.org/10.1111/brv.12053
http://dx.doi.org/10.1002/evan.10105
http://dx.doi.org/10.1016/j.jhevol.2012.04.008
http://dx.doi.org/10.1016/j.jhevol.2012.04.008
http://dx.doi.org/10.1016/j.cognition.2015.05.020
http://dx.doi.org/10.1016/j.cognition.2015.05.020
http://dx.doi.org/10.1016/j.tics.2015.08.005
http://dx.doi.org/10.1016/j.tics.2015.08.005
http://dx.doi.org/10.1146/annurev.anthro.32.061002.093158
http://dx.doi.org/10.1146/annurev.anthro.32.061002.093158
http://dx.doi.org/10.1098/rstb.2012.0114
http://dx.doi.org/10.1098/rstb.2012.0114
http://dx.doi.org/10.1098/rstb.2015.0069
http://dx.doi.org/10.1098/rstb.2015.0069
http://dx.doi.org/10.1098/rstb.2015.0067
http://dx.doi.org/10.1098/rstb.2015.0067
http://dx.doi.org/10.1098/rstb.2015.0070
http://dx.doi.org/10.1016/S0163-6383(96)90015-6
http://dx.doi.org/10.1073/pnas.0704452104
http://dx.doi.org/10.1073/pnas.0704452104


rstb.royalsocietypublishing.org
Phil.Trans.R.Soc.B

371:20150071

6
Dev. Psychol. 42, 555 – 565. (doi:10.1037/0012-
1649.42.3.555)

28. Hoehl S, Zettersten M, Schleihauf H, Gratz S,
Pauen S. 2014 The role of social interaction and
pedagogical cues for eliciting and reducing
overimitation in preschoolers. J. Exp. Child Psychol.
122, 122 – 133. (doi:10.1016/j.jecp.2013.12.012)

29. Keupp S, Behne T, Zachow J, Kasbohm A, Rakoczy
H. 2015 Over-imitation is not automatic: context
sensitivity in children’s overimitation and action
interpretation of causally irrelevant actions. J. Exp.
Child Psychol. 130, 163 – 175. (doi:10.1016/j.jecp.
2014.10.005)

30. Lyons DE, Damrosch DH, Lin JK, Macris DM, Keil FC.
2011 The scope and limits of overimitation in
the transmission of artefact culture. Phil.
Trans. R. Soc. B 366, 1158 – 1167. (doi:10.1098/rstb.
2010.0335)

31. Marsh L, Ropar D, Hamilton A. 2014 The social
modulation of imitation fidelity in school-age
children. PLoS ONE 9, e86127. (doi:10.1371/journal.
pone.0086127)

32. McGuigan N. 2013 The influence of model status on
the tendency of young children to over-imitate.
J. Exp. Child Psychol. 116, 962 – 969. (doi:10.1016/j.
jecp.2013.05.004)

33. Nielsen M, Mushin I, Tomaselli K, Whiten A. 2014
Where culture takes hold: ‘overimitation’ and its
flexible deployment in Western, Aboriginal and
Bushmen children. Child Dev. 85, 2169 – 2184.
(doi:10.1111/cdev.12265)

34. Nielsen M, Tomaselli K. 2010 Over-imitation in
Kalahari Bushman children and the origins of
human cultural cognition. Psychol. Sci. 21,
729 – 736. (doi:10.1177/0956797610368808)

35. Nielsen M, Mushin I, Tomaselli K, Whiten A. In
press. Imitation, collaboration and their interaction
among Western and Indigenous Australian
preschool children. Child Dev.

36. Nielsen M, Kapitany R, Elkins R. 2015 The
perpetuation of ritualistic actions as revealed
by young children’s transmission of normative
behavior. Evol. Hum. Behav. 36, 191 – 198. (doi:10.
1016/j.evolhumbehav.2014.11.002)

37. Little EE, Carver LJ, Legare CH. In press. Cultural
variation in triadic infant-caregiver object
exploration. Child Dev.

38. Callaghan T et al. 2011 Early social cognition in
three cultural contexts. Monogr. Soc. Res. Child Dev.
76, vii-viii, 1 – 142. (doi:10.1111/j.1540-5834.2011.
00603.x)

39. Berl R, Hewlett B. 2015 Cultural variation in the use
of overimitation by the Aka and Ngandu of the
Congo Basin. PLoS ONE 10, e0120180. (doi:10.1371/
journal.pone.0120180)

40. Horner V, Whiten A. 2005 Causal knowledge and
imitation/emulation switching in chimpanzees
(Pan troglodytes) and children (Homo sapiens).
Animal Cogn. 8, 164 – 181. (doi:10.1007/s10071-
004-0239-6)

41. Nielsen M, Susianto EWE. 2010 Failure to find over-
imitation in captive orangutans (Pongo pygmaeus):
implications for our understanding of cross-
generation information transfer. In Developmental
psychology (ed. J Hakansson), pp. 153 – 167.
New York, NY: Nova Science Publishers, Inc.

42. Van Leeuwen EJC, Call J, Haun DBM. 2014 Human
children rely more on social information than
chimpanzees. Biol. Lett. 10, 20140487. (doi:10.
1098/rsbl.2014.0487)

43. Over H, Carpenter M. 2012 Putting the social
into social learning: explaining both selectivity
and fidelity in children’s copying behavior.
J. Comp. Psychol. 126, 182 – 192. (doi:10.1037/
a0024555)

44. Nielsen M. 2008 The social motivation for social
learning. Behav. Brain Sci. 31, 33. (doi:10.1017/
S0140525X0700324X)

45. Uzgiris I. 1991 The social context of infant imitation.
In Social influences and socialization in infancy (eds
M Lewis, S Feinman), pp. 215 – 251. New York, NY:
Plenum Press.

46. Chevallier C, Kohls G, Troiani V, Brodkin ES, Schultz
RT. 2012 The social motivation theory of autism.
Trends Cogn. Sci. 16, 231 – 239. (doi:10.1016/j.tics.
2012.02.007)

47. Over H. 2016 The origins of belonging: social
motivation in infants and young children. Phil.
Trans. R. Soc. B 371, 20150072. (doi:10.1098/rstb.
2015.0072)

48. Kenward B. 2012 Over-imitating preschoolers
believe unnecessary actions are normative and
enforce their performance by a third party. J. Exp.
Child Psychol. 112, 195 – 207. (doi:10.1016/j.jecp.
2012.02.006)

49. Kenward B, Karlsson M, Persson J. 2011 Over-
imitation is better explained by norm learning than
by distorted causal learning. Proc. R. Soc. B 278,
1239 – 1246. (doi:10.1098/rspb.2010.1399)

50. Keupp S, Behne T, Rakoczy H. 2013 Why do children
overimitate? Normativity is crucial. J. Exp. Child
Psychol. 116, 392 – 406. (doi:10.1016/j.jecp.2013.
07.002)

51. Nielsen M, Blank C. 2011 Imitation in young
children: when who gets copied is more important
than what gets copied. Dev. Psychol. 47, 1050 –
1053. (doi:10.1037/a0023866)

52. Nielsen M, Simcock G, Jenkins L. 2008 The effect of
social engagement on 24-month-olds’ imitation
from live and televised models. Dev. Sci. 11,
722 – 731. (doi:10.1111/j.1467-7687.2008.00722.x)

53. Over H, Carpenter M. 2013 The social side of
imitation. Child Dev. Perspect. 7, 6 – 11. (doi:10.
1111/cdep.12006)

54. Yu Y, Kushnir T. 2014 Social context effects in
2- and 4-year-olds’ selective versus faithful
imitation. Dev. Psychol. 50, 922 – 933. (doi:10.1037/
a0034242)

55. Haun DBM, Rekkers Y, Tomasello M. 2012 Majority-
biased transmission in chimpanzees and human
children, but not orangutans. Curr. Biol. 22,
727 – 731. (doi:10.1016/j.cub.2012.03.006)

56. Asch SE. 1956 Studies of independence and
conformity: I. A minority of one against a
unanimous majority. Psychol. Monogr. 70, 1 – 70.
(doi:10.1037/h0093718)
57. Cialdini RB, Goldstein NJ. 2004 Social influence:
compliance and conformity. Annu. Rev. Psychol. 55,
591 – 621. (doi:10.1146/annurev.psych.55.090902.
142015)

58. Turner CR, Nielsen M, Collier-Baker E. 2014 Group
actions trump normative emotional reaction in an
incidental observation by young children. PLoS ONE
9, e107375. (doi:10.1371/journal.pone.0107375)

59. Bonnie KE, Horner V, Whiten A, de Waal FBM. 2007
Spread of arbitrary conventions among chimpanzees:
a controlled experiment. Proc. R. Soc. B 274,
367 – 372. (doi:10.1098/rspb.2006.3733)

60. Whiten A, Horner V, de Waal FBM. 2005 Conformity
to cultural norms of tool use in chimpanzees.
Nature 437, 737 – 740. (doi:10.1038/nature04047)

61. Hopper LM, Schapiro SJ, Lambeth SP, Brosnan SF.
2011 Chimpanzees’ socially maintained food
preferences indicate both conservatism and
conformity. Anim. Behav. 81, 1195 – 1202. (doi:10.
1016/j.anbehav.2011.03.002)

62. Van de Waal E, Borgeaud C, Whiten A. 2013 Potent
social learning and conformity shape a wild
primate’s foraging decisions. Science 340, 483 – 485.
(doi:10.1126/science.1232769)

63. Morgan TJH, Laland KN. 2012 The biological bases
of conformity. Front. Neurosci. 6, 1 – 7. (doi:10.
3389/fnins.2012.00087

64. Haun DBM, van Leeuwen EJC, Edelson MG. 2012
Majority influence in children and other animals.
Dev. Cogn. Neurosci. 3, 61 – 71. (doi:10.1016/j.dcn.
2012.09.003)

65. Van Leeuwen EJC, Haun DBM. 2013 Conformity in
nonhuman primates: fad or fact? Evol. Hum. Behav.
34, 1 – 7. (doi:10.1016/j.evolhumbehav.2012.07.005)

66. Boyd R, Richerson PJ. 1985 Culture and the
evolutionary process. Chicago, IL: University of
Chicago Press.

67. Haun DBM, Rekers Y, Tomasello M. 2014 Children
conform to the behavior of peers; other great apes
stick with what they know. Psychol. Sci. 25,
2160 – 2167. (doi:10.1177/0956797614553235)

68. Van Leeuwen EJC, Cronin KA, Schütte S, Call J, Haun
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