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1 There is one study suggesting that chimpanzees also conform even

when they have an already effective method [11�], but closer inspection

of the data shows that only one of many individual subjects reliably

switched its method of tool use to match that of others.
All primates engage in one or another form of social learning.

Humans engage in cultural learning. From very early in ontogeny

human infants and young children do not just learn useful things

from others, they conform to others in order to affiliate with them

and to identify with the cultural group. The cultural group

normatively expects such conformity, and adults actively

instruct children so as to ensure it. Young children learn from this

instruction how the world is viewed and how it works in their

culture. These special forms of cultural learning enable powerful

and species-unique processes of cumulative cultural evolution.
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Research in the past two decades has established that a

number of different animal species engage in one or

another form of cultural transmission based on one or

another form of social learning. This includes most prom-

inently humans’ nearest primate relatives, chimpanzees

[1]. But human cultural transmission is clearly different.

Human cultural artifacts and practices accumulate mod-

ifications over time based on the so-called ‘ratchet effect’,

in which an individual invention (e.g., an arrow made by

sharpening a stick) is copied relatively faithfully by almost

everyone in the group, and this modification stays in place

until another individual makes a further modification (e.g.,

feathers on the arrow to improve flight), and so on cumu-

latively across generations [2]. Each cultural artifact or

practice thus has its own unique cultural history.

Cumulative cultural evolution based on the ratchet effect

requires a unique individual psychology. Individuals need

to be equipped not just with general skills of social

learning, but with more specialized skills of cultural learn-

ing. These are, most basically: [1] skills of imitative

learning — and a strong conformist tendency — that

enable an especially faithful reproduction of cultural
www.sciencedirect.com 
practices by young children; and [2] adult teaching of

children and, critically, a special sensitivity of children

to glean from this pedagogy generalizable cultural knowl-

edge.

Imitative learning
Human children and their nearest primate relatives share

many processes of social learning. For example, human

infants and the infants of both chimpanzees and rhesus

monkeys mimic the mouth movements of a demonstrator

from soon after birth. In addition, slightly older human

infants and the infants of other primate species engage in

so-called emulation learning in which the infant sees a

physical transformation in the environment caused by the

action of another, and they then employ their own indi-

vidual strategies to reproduce that transformation. And

chimpanzees have been shown to actually copy the inten-

tional structure of another’s action, for instance, by pro-

ducing the full instrumental action even when they have

only seen a failed attempt, and reproducing the intentional

actions of others while simultaneously ignoring non-in-

tentional accidents. What has been called chimpanzee

‘culture’, which is not cumulative, is based on social

learning processes of these kinds ([3��], for a review).

Recent research has demonstrated some additional pro-

cesses of imitative learning that seem to be unique to the

human species. Generally, a consistent finding in com-

parative studies is that human children are much more

concerned than are other great apes to copy the exact

actions of others, including arbitrary gestures, conven-

tions, and rituals (see [4], for a review). Indeed, this

tendency is so strong that some researchers have even

coined the term ‘ritual stance’ to capture the fact that

when children do not see a clear goal to an actor’s action,

they imitate even more precisely than if they do see a goal

— presumably because the lack of a goal signals a non-

instrumental function for the action, which therefore

(given that it is being demonstrated) may be of cultural

importance (e.g., [5,6]). Also tellingly, human children,

but not great apes, copy even irrelevant parts of an action

sequence in acts of so-called ‘overimitation’ ([7]; see also

[8]). And most tellingly of all, human children, but not

great apes, conform to others even in situations when they

have to override a previously successful strategy to do so,

so-called ‘strong conformity’ [9�,10��].1 Social imitation
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(including over-imitation and the ritual stance) and

strong conformity are not so much social learning strate-

gies for increasing personal success in problem-solving

situations, but more social strategies for aligning oneself

with others so as to show one’s affiliation and group

identity with them [12��]. An interesting finding in this

regard is that human infants will preferentially imitate

individuals who speak their language, presumably in-

group members, over individuals who speak a different

language [13�].

Young children are so concerned with conformity that

they will even enforce it on others, even when they

themselves are not affected. For example, after children

learn that on this table we play the game this way and on

that table we play it another way, if a puppet then plays

the game the wrong way on the wrong table, they

intervene and stop him [14]. In such interventions

young children frequently use generic normative lan-

guage such as ‘You can’t do it like that!’ or ‘That’s the

wrong way!’, suggesting that nonconformity is somehow

not compatible with our mutually known normative

ideals of good conduct. Interestingly, when actors vio-

late conventional norms, 3-year-olds admonish them

more often if they are in-group rather than out-group

members, presumably because in-group members

should know better and be more committed to how

‘we’ do it [15�,16�].

Although experimental evidence is sparse, by all indi-

cations humans in all cultures engage in imitative

learning and normative conformity. What little experi-

mental evidence we have for children suggests that it

emerges at the same young age in infancy in all human

cultures. Thus, Callaghan et al. [17�] found that in the

most basic skills of imitative learning one-year-old

children growing up in three very different cultural

settings (including two small-scale, non-literate cul-

tures) all manifest these skills at similar ages. Further,

Nielsen and Tomaselli ([18�]; see also [19]) found that

children in a small-scale African culture ‘overimitate’ in

the same basic way as children from a larger industrial-

ized culture, presumably for similar reasons. This all

makes sense as the most basic skills of imitative learn-

ing are not imparted by culture (contra [20]), but rather

they make the evolution and acquisition of culture

possible in the first place.

The overall point is that human children are not just

imitatively learning actions that will be useful to them

instrumentally, but rather they are imitating the precise

actions of other individuals, even when these are irrele-

vant to the goal, in order to affiliate with others in the

group. In general, young children are conforming to

cultural conventions so as to fit in with the normative

expectations of the group as a whole, and even making

sure that others in the group follow convention as well by
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normatively enforcing conformity on them. Imitative

learning thus reflects not only young children’s need to

acquire instrumentally useful information, but also their

strong tendency to conform to the normative expectations

of their cultural group.

Instructed learning
Among primates, only humans actively instruct their

young [21]. Moreover, recent evidence suggests that

young children are evolutionarily prepared to receive

such instruction, as explicated, for example, in the theory

of natural pedagogy [22��]. A new insight emanating from

this theory is that when adults are instructing they are

attempting to convey generic, not episodic, information.

Thus, an adult might communicate to a child that there is

a nut on the ground that she might want to eat, but, in

another context, the adult might attempt to teach the

child that nuts like these are typically found under trees

like these (e.g., ‘Chestnuts grow on these kinds of trees’).

Csibra and Gergely [22��] have emphasized that adults in

all cultures communicate in this generic mode at least

some of the time with their children in instructional

contexts (especially socially crucial information like kin-

ship status and how to behave in public; see also [23]),

and, as far as we know, no other animal species commu-

nicates generic information of this kind at all. In a recent

study Butler and Markman [24��] found that when adults

instruct a child about a novel artifact by demonstrating

how it works with pedagogical cues, the child is much

more likely to generalize this information to novel objects

of the same type than if they see that same demonstration

not aimed at them pedagogically (see also [25]). A plausi-

ble interpretation is that children trust pedagogical com-

munication and generalize it to new items because they

see its generic formulation as coming from the cultural

knowledge of their social group, with the instructor acting

as a kind of authoritative representative. When the adult

says that ‘Chestnuts grow on these kinds of trees’ she is

not giving her opinion but rather imparting authoritative-

ly an objective fact about the world as ‘we’ know it.

Interestingly, recent research has also found that young

children themselves engage in instruction at a much

younger age than previously thought. Thus, some evi-

dence for this is apparent in the studies of so-called

‘transmission chains’, in which young children learn

something and then teach another (and then another

down the chain; e.g., [26,27]). In addition, in the studies

of norm enforcement cited above (e.g., [14]), in many

cases when 3-year-old children corrected norm violators

(e.g., ‘No, it doesn’t work like that’), they continued by

instructing the violator about how to do it properly. This

instruction quite often was formulated in generic lan-

guage as well, for example, ‘These things go there!’ And

so, the two main ways that young children use generic

language themselves are in instructing others pedagogi-

cally in generalized cultural knowledge and in enforcing
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the norms of behavior formulated by the cultural group

(see [28�]). This lends support to the characterization of

pedagogical learning as cultural learning in the sense that

its authority emanates from the cultural group and its

institutions, as larger and objective realities that predated

the child’s arrival on the scene. Indeed, this authority is so

strong, that if a child is instructed in how to use a novel

artifact (that has several possible functions), they tend to

stick with that function almost exclusively and so ignore

its other interesting functions (much more than if left to

explore it on their own without instruction; [29�]).

The significance of instructed or pedagogical learning in

human evolution cannot be overstated. Cumulative cul-

tural evolution is only possible because all individuals of a

particular generation mostly learn the same thing from

their elders, and so this is reliable and stable over time for

all individuals — which sets the stage for any of them to

potentially innovate. Obviously, when adults normatively

expect children to learn, and they enforce these norma-

tive expectations, this creates precisely the kind of cul-

tural ratchet that keeps cultural knowledge and practices

stable over time until a novel innovation occurs. There

may be considerable variation in how instruction happens

in different cultures, varying from the explicit verbal

instruction in generic normative language of Western

educational systems to the normative expectations em-

bodied in adults’ ‘guided participation’ of children in

more traditional small-scale societies (e.g., [30]). But

some process in which adults normatively expect children

to learn is a necessary component in the way that human

cultures persist and evolve in the ways that they do.

Conclusions and directions for future
research
Despite the presence of something like culture in many

animal species, outside of the human species there is

nothing like cumulative cultural evolution. The individ-

ual psychology needed to support this process is the kind

of faithful transmission represented by social imitation

and strong conformity, on the one hand, and special skills

and inclinations of instruction by adults and instructed

learning by children, on the other hand. These skills

emerge in human children between one and three years

of age and they are demonstrably absent in other animal

species. It is possible that there are cross-cultural differ-

ences in human children’s cultural learning, but so far,

despite some documented differences in teaching styles

across cultures, research suggests that both strong confor-

mity and instructed learning are human universals.

Nevertheless, the most urgent need in the field currently

is more cross-cultural research not only on learning con-

texts in which children experience their culture, but also

if, as a result of those experiences, young children devel-

op different skills of cultural learning. A systematic cross-

cultural approach to this question is sorely needed.
www.sciencedirect.com 
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