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Abstract

Human societies have developed over millennia to living in a variety of different
social and physical environments, accumulating adaptations too complex and in-
terdependent to be developed independently within the span of a single generation.
Thus, every child, as a new member of their culture, must be able to learn from
others in order to acquire the knowledge necessary to succeed—and every culture
requires its children to be successful social learners for tools, technologies, and be-
liefs to be transmitted to the next generation. In this chapter, we examine the
range of social learning abilities that children are equipped with, and how these
capacities facilitate making inferences when faced with ambiguous and complex in-
formation. In particular, by combining their capacity for high-fidelity imitation and
for understanding others’ intentions and goals, children can not only learn about a
variety of physical causal relationships but also about a society’s norms, traditions,
and rituals. Children can also form sophisticated and nuanced beliefs about when

to trust others’ testimony, and balance the epistemic and normative value of imi-



tating others when their sources disagree on what to believe or how to act. These
characteristics, we argue, reflect children’s adaptation to learning within a cultural
context, and prompt consideration about the unique role that children may play in

cultural learning.
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1 Introduction

Imagine that you are a passenger on a ship in the Arctic that becomes trapped when
the sea ice around you freezes, leaving you unable to navigate away. While your ship is
well-stocked, you and the crew of the ship slowly begin to run out of provisions, and soon
enough find yourself facing winters averaging a temperature —30°C, requiring protection
from the cold as well as sources of food and fresh water. Someone unfamiliar with the
environment might be able to generate intuitive solutions to these issues—such as hunting
animals for fur coats and food, and melting ice or snow as a source of fresh water—but
these descriptions belie the complexity of the problem to be solved.

For example, seals are an essential source of food, both for their meat and for their
blubber, which is necessary to create fires in the absence of wood; however, seal hunting
requires specialized knowledge about where to find seals and how to travel safely on
sea ice, as well as knowledge about crafting and using tools such as harpoons out of
caribou antlers. Obtaining potable water requires identifying sea ice old enough to become
desalinated, as well as knowledge about how to create fires out of seal blubber, moss, and
carved soapstone in order to melt this ice. To protect oneself from the cold, one must not
only be able to build shelters resistant to wind and extreme cold by cutting blocks out of
snowdrifts with a bone knife, but also know to fashion clothing out of caribou skin from
an autumn hunt, at which point it provides superior insulation for extreme temperatures.

This description of the specificity and complexity of the adaptations required to sur-
vive in an extreme environment such as the Arctic is posed by Boyd et al. (2011), who
describe several cases of groups of European explorers in northern Canada who became
stranded due to freezing ice. Critically, even with ample time and resources to acclimatize
themselves to their surroundings, these explorers often perished. The notable exceptions
to this pattern were explorers who approached the local Inuit inhabitants and learned
how to clothe, feed, and shelter themselves using the pre-existing cultural technologies of
the Inuit, which were already adapted and optimized for the Arctic environment. These
technologies are the product of a multigenerational, iterative process of development and
refinement, the existence of which reflects the human ability to transmit prepackaged,
conventional knowledge to members of our social groups.

This stark example illustrates a human evolutionary specialization termed by Boyd

and colleagues as the cultural niche: that our success as a species rests not solely on



our flexible and powerful cognitive capacities, but our particular attunement, beginning
in early infancy, towards learning from others quickly and effectively. The techniques
necessary for survival in any unfamiliar environment are not trivial, even as an intelligent
adult with prior experiences to draw from.

However, although most adults are not faced with a challenge of this scale, every child
is born an “explorer” into a novel culture. Without a deep well of personal experience
to draw from, children must be able to rapidly learn the skills, technologies and norms
of their culture. With limited knowledge and experience, social models, authorities, and
peers become an especially important and informative source of knowledge about the
world that can be quickly obtained. By adopting a well-tested strategy from a trusted
member of their society, children can obviate the need to engage in the slow, expensive,
and possibly dangerous process of trial and error to determine how to interact with the
world, and they can then integrate these sources of information with their own direct
experience and observation, scaffolding their existing information about a world with
highly complicated and ambiguous causal relationships.

While learning from others can be very useful, it can also lead us astray in some
situations: people can sometimes be mistaken, unskilled, or untrustworthy, and even
trusted or knowledgeable sources of information can sometimes have imperfect knowledge.
Further, children often learn from multiple different sources, which may disagree and
provide conflicting information. Thus, we require effective strategies for resolving the
problems that reliance on others’ information introduces.

In this chapter, we will outline the characteristics of human learning across develop-
ment that facilitate our uniquely effective social learning. First, we discuss the emergence
and importance of high-fidelity imitation in children, and how the seemingly less selective
strategy of “overimitating” may be more than a naive heuristic, but a strategy necessary
for facilitating more complete and effective learning. We tie this tendency to children’s
sophisticated reasoning about intentionality, ostension and pedagogy, which facilitates
rapid induction and generalization not just about what children do see, but about what
they do not see as well. Finally, we discuss how children use what they observe to reason
about the quality of the information as well as about the sources of information them-
selves, developing selective trust in more reliable and competent informants, and using

signals such as the proportion of people endorsing a claim to bolster these inferences.

2 Learning from doing: imitation and overimitation

What sets children’s learning apart from that of other animals? Social learning is observed
throughout multiple different species, including bumblebees (Dawson et al., 2013), birds
(Holzhaider et al., 2010; Morales Picard et al., 2017; Templeton et al., 1999), fish (Brown
& Laland, 2003), and primates (Marshall-Pescini & Whiten, 2008; van de Waal et al.,



2013; Whiten et al., 2007). One characteristic that differs markedly, however, is the
faithfulness with which children copy others’ behaviour. This facet of social learning
has been proposed to underlie our unique success, allowing children to quickly adopt the
existing tools, technologies, and rituals of a society (Tomasello, 1994, 1999). When paired
with a capacity to innovate new solutions, this allows our cultural learning to operate
as a ‘ratchet”, allowing the accumulation and transmission of successful modifications
to a behaviour or a belief that might never be reachable by a single individual without
the presence of pre-existing cultural adaptations (Dean et al., 2014; Enquist et al., 2010;
Legare & Nielsen, 2015; Lewis & Laland, 2012; Tennie et al., 2009; Tomasello, 1994,
1999).

Yet there is a puzzling consequence to this early social learning capacity: unlike other
primates, human children will often imitate actions that are transparently irrelevant to
achieving a goal. For example, Horner and Whiten (2005) observed that children and
chimpanzees both imitated a demonstrator’s actions with high fidelity when learning how
to open an opaque puzzle box. However, when the puzzle box was transparent, and it
could be seen that one of the actions to open the box had no causal effect, chimpanzees
ignored the irrelevant action, and only performed the causally efficacious action to open
the box. In contrast, 3—4-year-old children faithfully imitated both the irrelevant and the
relevant actions.

This tendency, also known as “overimitation”, appears to call into question whether
children are more effective social learners than chimpanzees, and even seems to defy
the notion that they have an intuitive grasp on the logic of causality. Yet this faithful
adherence to an observed behaviour comes with a number of benefits as well: it also
facilitates children’s learning of substantially more complex tasks, where causality may be
unknown or inaccessible (Lyons et al., 2011; Lyons et al., 2007). For example, the reason
for following all of the steps in a recipe may not be immediately evident, but copying each
step faithfully allows one to represent the entire procedure in the context of the desired
goal of preparing the food, rather than having to decompose an action sequence into
components whose purpose may not be understood (Buchsbaum et al., 2011; Buchsbaum
et al., 2015), facilitating the cultural transmission of complex technologies even when
their causal structure is not known by all members of a society.

Children’s imitation can often be useful for the purpose of uncovering unknown causal
relationships, as they sometimes lack specific causal knowledge that adults might already
have. However, their need to learn from causally opaque situations cannot explain the
propensity to imitate alone; indeed, despite having greater experience and more thorough
causal knowledge, adults show even higher rates of overimitation than children (McGuigan
et al., 2011). A parallel line of research has therefore emphasized that high-fidelity
imitation offers not just instrumental, but also conventional advantages. Indeed, most

children are aware when a causally irrelevant action is not strictly necessary to achieve



a goal (Kenward, 2012); instead, children appear to treat such imitative behaviour as
normative. For example, preschoolers will spontaneously protest when they observe a
demonstrator fail to imitate a previously observed unnecessary action (Kenward et al.,
2011) and overimitate most frequently in normative, rather than instrumental, contexts
(Clay et al., 2018; Legare et al., 2015).

This predisposition to imitate facilitates their reasoning not only about the causal
utility of a behaviour, but also about when conformity carries social benefits. For example,
when a child observes an intentional behaviour that clearly accomplishes no physical
outcome, one possible inference is that the actor is incompetent or unreliable. However,
an equally valid conclusion is that the action carries normative importance, and functions
as a social ritual. Although the purpose behind such actions may be causally opaque,
engaging in such rituals cements our relationship with our social groups, and facilitates
inferences about the normativity and social nature of the behaviours (Kapitany & Nielsen,
2015; Over, 2020).

Children can reliably understand that instrumental and normative considerations dif-
fer from an early age. While infants’ imitation of others takes into account instrumental
reasons for behaviour (Gergely et al., 2002), by three years of age, children are also able
to determine the extent and context-sensitivity of their inferences, endorsing conventional
behaviours only when a norm dictates that an actor should do it (Rakoczy et al., 2009;
Schmidt et al., 2011), suggesting that they differentiate between actions with conventional
justifications and actions with instrumental justifications.

However, while there are often explicit cues to the fact that a behaviour is conven-
tional rather than (or in addition to) being instrumental, such as language, repetition,
and synchrony between multiple actors (Herrmann et al., 2013), the distinction between
instrumental and normative behaviour is not dichotomous. Rather, the faithfulness of
imitation may reflect a continuum of considerations, including not only interpretations
of the efficiency and rationality of a behaviour but also the desire to express social affili-
ation and conform to social pressures (Hoehl et al., 2019). Thus, even in contexts where
children gain limited information about behaviours’ instrumental purpose, children are
deeply sensitive to the intentionality of others’ behaviour and use this to develop intu-

itions about the social world.

3 Learning about teaching

Imitating, and imitating well, is an important component of our learning. Yet on its own,
imitating with perfect fidelity is not enough: learning how to act by simply observing and
indiscriminately copying a strategy from another does not provide an inherent adaptive
advantage over ignoring others and learning through one’s own direct experience alone
(Boyd & Richerson, 1985; Giraldeau et al., 2002; Rogers, 1988). Thus, critical to the suc-



cess of the strategy of learning from copying another is that it is paired with appropriate
strategies or selectivity in learning (Kendal et al., 2018; Laland, 2004).

This can take several forms: for example, one may be selective in deciding when to
imitate, whom to imitate, or what to imitate. But one particularly important strategy for
social learning seems to straddle these criteria, or to integrate multiple at once: learning
from teaching. Though there has been debate on the existence and extent of teaching
in nonhuman animals (Caro & Hauser, 1992; Csibra & Gergely, 2011; Hoppitt et al.,
2008; Kline, 2015; Strauss & Ziv, 2012), examples of teaching in animals tend to be
highly narrow and task-specific (Musgrave et al., 2016; Thornton & McAuliffe, 2006).
In contrast, teaching is widespread in humans, present in broad contexts and across
societies of all scales and sizes (Kruger & Tomasello, 1998), albeit with considerable
cultural variation in the form that it takes (Csibra & Gergely, 2011).

Further, children’s sensitivity to others’ gaze and spontaneous imitation of others’ in-
tentional actions from early in development—within the first few months of life—reflect a
deep adaptation to an learning environment with others who are similar to oneself (Melt-
zoff, 2007) and who provide effective, extensive teaching (Csibra & Gergely, 2006, 2009).
In other words, children’s social environment is not simply another source of information
interchangeable with the information they acquire from their own exploration. Rather,
observing others’ behaviour allows children to make inferences that rely on others’ in-
tentionality and goals, facilitating faster and stronger inductive learning (Bonawitz &
Shafto, 2016; Gweon et al., 2010).

These inferences can disambiguate observed information in ways that facilitate rapid
acquisition of knowledge. For example, if a child observes someone interact with a toy
with two buttons and a light, the other person’s behaviour facilitates different inferences.
If the person stumbles and presses both buttons accidentally, and then the light turns on,
a child may conclude that one button, the other, or both may be necessary to activate
the toy, as the physical evidence supports all three interpretations. However, a stronger
causal inference—that both buttons are more likely to be needed in order to activate the
toy—is facilitated if the child observes the person intentionally pressing both buttons,
because the person specifically intended to press both (Shafto et al., 2012; Shafto et al.,
2014).

Such inferences can become even more powerful with the assumptions facilitated by
pedagogical learning. Understanding social others not just as behaving intentionally with
respect to a physical goal (e.g., activating a toy), but as displaying a communicative intent
(e.g., teaching the child how to activate the toy), means that an additional inductive
assumption may be made about a teacher’s behaviour: the teacher’s behaviour is not
simply just one effective way of activating the toy among many, but rather a signal
that the teacher knows how the toy works, and is giving the child the most informative

data to understand how to activate the toy. The constraints on learning obtained from



pedagogical contexts may not emerge until later in childhood (Tecwyn et al., 2020), but
children’s inductive leaps in these situations are still much larger than those of other
primates (Buchsbaum et al., 2011; Buchsbaum et al., under review).

Although such generalizations are frequently useful, they can occasionally limit learn-
ing; for example, in Bonawitz et al. (2011), children who were instructed about only one
effective action to play with a toy engaged in less spontaneous exploration, and discovered
fewer of the total functions of the toy. Nevertheless, despite occasionally backfiring and
leading to less overall learning, the assumption that teachers will not choose information
that will lead a child to suboptimal learning is critical for rapid learning about when and
how to imitate (Buchsbaum et al., 2011), explore (Butler & Markman, 2012; Butler &
Tomasello, 2016), or generalize (Butler & Markman, 2014). This information augments
children’s understanding of a situation beyond observed causal outcomes, to include the

role of the demonstrator’s intentions or goals as a cause in and of themselves.

4 The development of selective trust

Representing others’ goals and intentions also shapes an understanding not only of what
demonstrators are attempting to teach, but also about characteristics of the demonstra-
tors themselves; in other words, when we learn from others, we also learn about others
(Bridgers et al., 2016; Buchsbaum, Bridgers, et al., 2012; Buchsbaum, Seiver, et al.,
2012). Thus, seeing a demonstrator engage in pedagogy tells a learner not only that the
information received from the demonstrator should be assumed to be sampled pedagog-
ically, but also that the demonstrator intends to be perceived as an authority regarding
this piece of knowledge.

Children’s trust in such authority is not absolute, however, and they are sensitive to
the perceived reliability of their sources of information. As children may lack specific
knowledge about what they are learning, they can rely on a number of different social
cues as effective proxies for such reliability (for reviews, see Harris et al., 2018; Sobel &
Kushnir, 2013; Stephens et al., 2015). For example, one strong cue is familiarity: children
display a high amount of trust in their own mothers (Corriveau, Harris, et al., 2009) and
other familiar sources such as teachers (Corriveau & Harris, 2009) and cartoon characters
(Danovitch & Mills, 2014). Further, repeated exposure to a novel character increased
epistemic trust in the source before making any kinds of claims or demonstrations (Reyes-
Jaquez & Echols, 2013). Closely related to this tendency is a preference for teachers that
resemble oneself. Trust is extended to children’s own perceived ingroups, including one’s
own linguistic community (Howard et al., 2015; Kinzler et al., 2011; Kinzler et al., 2007),
gender (Taylor, 2013; Terrier et al., 2016), or arbitrary minimal groups (Elashi & Mills,
2014; MacDonald et al., 2013).

But especially as children begin to gain more opportunities to directly observe in-



formation themselves, they can use their own pre-existing partial knowledge to draw
conclusions about a demonstrator’s competence or reliability (Brink & Wellman, 2020;
Corriveau & Harris, 2009; Harris & Corriveau, 2011; Koenig et al., 2004; Koenig & Har-
ris, 2005; Koenig & Jaswal, 2011; Ronfard & Corriveau, 2016; Sobel & Kushnir, 2013).
These inferences complement and augment pre-existing social learning strategies that em-
phasize particular model characteristics for whose behaviour or belief to adopt (Kendal
et al., 2018; Laland, 2004; Wood et al., 2012, 2013).

Furthermore, children’s inferences are calibrated to the confidence of a demonstrator
and the strength of the evidence; for example, in Bridgers et al. (2016), 4-year-old chil-
dren observed a demonstrator who claimed to be knowledgeable about a machine that
could be activated with one of two blocks, or one who simply guessed about which block
was superior. Without observing the behaviour of the blocks, children were more likely
to endorse the demonstrator that claimed to know about the blocks. After observing a
probabilistic pattern of activation that contradicted the claims of the demonstrator, chil-
dren balanced the statistical evidence with the confidence of the demonstrator, almost
never choosing the block endorsed by the naive demonstrator, but choosing the block
endorsed by the confident demonstrator about 50% of the time.

Children’s choices of which informants they believe or imitate also depend on making
inductions about the appropriate scope of their trust (or distrust) in a source, particu-
larly regarding a source’s expertise. For example, in Koenig and Jaswal (2011), children
observed characters labelling the names of dogs, before making statements about cate-
gory labels in a novel domain. When children heard the claims of a dog expert as well
as a neutral source, children trusted the dog expert’s labels of dogs more than the neu-
tral source, but did not extend this preference to the novel domain. In contrast, when
children observed an incompetent source as well as a neutral source, the neutral source
was preferred for both dogs and the novel domain. This pattern may reflect broader
inferences about the untrustworthiness of unreliable informants (Doebel & Koenig, 2013;
Koenig & Doebel, 2013).

In contrast, children and adults alike know that different people may be experts in
different domains, and do not expect the reliability of an expert on one topic to transfer
to unrelated topics (Danovitch & Keil, 2004; Keil et al., 2008; Lutz & Keil, 2002),
place greater trust in experts’ domain-specific knowledge (Lane & Harris, 2015) and
understand that specialist experts tend to have narrower, but deeper, knowledge about a
topic than generalists (Landrum & Mills, 2015). This comprehension of the implications
of the “division of cognitive labour” present in society underpins our ability to benefit
from and rely on others’ expertise, granting us a “community of knowledge” spanning
many domains, without requiring more than a shallow understanding of the content of
this knowledge (Rabb et al., 2019). This distributed knowledge is necessary for the

generation of and ongoing transmission of technologies or highly specialized knowledge,



such as powered aviation or microbiology, which have become so complex that no single
expert can have exhaustive knowledge of them (Sloman & Fernbach, 2018). Instead, our
learning from testimony relies on a chain of epistemic dependence, wherein we do not
simply learn about a piece of information from others, but display an ongoing reliance

on others’ deeper experience or understanding (Rabb et al., 2019).

5 Selective trust in consensus and majorities

The task of whom to consider competent, reliable, and trustworthy is made all the more
imposing by the fact that the information we could use to assess an informant’s expertise
is not always directly observable, and even when it is, we may not have the knowledge
necessary to verify it, especially at young ages, when we are still developing intuitions
and knowledge about basic physical processes such as causality and intuitive physics.

Thus, in addition to the characteristics that children use to determine which individ-
uals are more trustworthy, they display an awareness of the degree to which beliefs or
behaviours are shared by many members of a community. Given the epistemic value of
consensus—it is more likely to emerge when a belief is warranted—it should not come as a
surprise that agreement between individuals tends to lead children to weight information
coming from large groups more heavily. For example, when lacking perceptual certainty,
children more heavily weighted the report of multiple informants than a single informant
in their responses (Bernard et al., 2015; Corriveau, Fusaro, et al., 2009; Kim & Spelke,
2020), and tend to copy actions and labels that are used most commonly by members of
a group (Whiten & Flynn, 2010).

This tendency to follow a majority in the absence of any other information is common
across multiple species (e.g., Chou & Richerson, 1992; Haun et al., 2013; Lachlan et al.,
1998; Lefebvre & Giraldeau, 1994), and such tendencies are frequently mathematically
favoured (Boyd & Richerson, 1985; Henrich & Boyd, 1998). However, adults do not simply
blindly trust majorities, preferring the opinion of a minority with direct information to
a majority whose opinion is dependent on a single source (Hu et al., 2015; Otsubo et
al., 2017; Whalen et al., 2018), although people may struggle more to appropriately
weight the statistical dependency of consensus depending on how subjective or objective
a domain is perceived to be (Aboody et al., in press; Yousif et al., 2019).

Preschool-aged children also understand that sources of information need to be verified
to be trustworthy and judge unverified claims as less acceptable (Butler et al., 2020; Butler
et al., 2018), but they may struggle more in determining the quality of information when
source quality conflicts with the size of a majority (Hu et al., 2015) or when majority
members share the same source of their information (Otsubo et al., 2017).

Nevertheless, children’s reliance on the majority as a source of information is cali-

brated to the domain of information being received. For example, in Pham and Buchs-



baum (2020), 4- and 5-year-old children observed a 3-person majority that endorsed one
object and a 1l-person minority that endorsed a different object. When performing a
linguistic task (labelling an object), children tended to follow along with the majority’s
choice as long as children observed the majority endorse an item when another possible
item was present and visible. However, when performing a causal task (e.g., pulling a
tab to play music), children could see that the causal actions of both the majority and
minority were equally efficacious. They showed a weaker preference for the majority rel-
ative to the language task, and only when the majority explicitly disendorsed the other
potential choice. Thus, while children are sensitive to the presence of a majority alone, a
majority may be considered more reliable evidence for imitating in normative contexts,
such as the meaning of a word, than in instrumental contexts where children can still
integrate their own observation of a causal relationship.

Despite the ability to rely on their own observations, children will sometimes defer to
majority testimony that conflicts with their own observations. However, this deference
has limits; for example, although children are more highly conformist than adults when
facing unanimous groups (Walker & Andrade, 1996), younger children actually under-
weight social information when they observe disagreement, preferring to rely on their
own information, and do not develop an adultlike tendency to conform adaptively to
non-total majorities until the age of 7 (Morgan et al., 2015). Furthermore, children’s
deference does not extend to situations where children had to apply their knowledge to
solving a task (Corriveau & Harris, 2010). This behaviour may reflect normative, rather
than epistemic, considerations, as children’s private assessments of the truth in situations
where a majority conflicts with their own observations suggest that children trust their
observations, and publicly, but not privately, endorse the majority’s opinion (Haun &
Tomasello, 2011).

Such patterns extend to imitation of unnecessary behaviours as well; while children
will overimitate causally irrelevant actions performed by a majority when observers ap-
prove of the majority and disapprove of a minority which only performs causally relevant
actions, they perform only the causally relevant actions when observers observe both sets
of actions neutrally (Evans et al., 2021). Children may also vary in the degree to which
they prefer to endorse a majority in contexts where the majority’s behaviour conflicts
with that of an expert; while in aggregate children prefer to copy an expert’s behaviour
rather than that of an incompetent majority, some children preferred to imitate the ma-
jority in both instrumental and normative contexts (Burdett et al., 2016). While children
are still somewhat selective in their imitation of a group, their willingness to conform at
all contrasts sharply with the behaviour of other great apes, who largely do not shift
their own behaviour to match a conspecific’s, preferring to maintain their own previously

effective strategy (Haun et al., 2014).
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6 Conclusions

Children are born into a profoundly complex physical and social environment. To resolve
the significant challenge to learning this poses, children cannot simply rely on their own
advanced intelligence, but must also understand the goals and intentions of the behaviour
of people around them. In turn, they must use this information to determine whose
information should be trusted and to what extent, while calibrating the information they
obtain with their own pre-existing knowledge.

The strategies children deploy reflect a deep adaptation to human cultures in which
collective knowledge, both of epistemic truths (Sloman & Fernbach, 2018) and cultural
innovations (Migliano & Vinicius, 2022; Pradhan et al., 2012), is distributed among many
members of society. Faithfully imitating the process, not simply the outcomes, of oth-
ers’ actions facilitates learning about complex, sequential causal relationships, but also
enhances the transmission of cultural traditions or technologies where causality may be
opaque to some—or even all-—members of a community (Henrich, 2015). Similarly, imita-
tion may help to lay the groundwork of infants’ ability to understand others’ intentionality
(Meltzoff, 2002, 2007), further shaping children’s interpretations of their observations by
considering them through the lens of what others believe and how they act. In turn, by
using these inferences to reason about others’ trustworthiness, children can learn from
others efficiently even when these sources of information may be unreliable or conflict

with each other.

6.1 Open Questions

Although children quickly learn the beliefs, norms, and traditions of the society that they
are born into, there is a possible paradox to children’s rapid acculturation and acquisition
of knowledge within the context of our cultural learning. On the one hand, children are
highly curious, and are often more willing than adults to engage in greater exploration
(Blanco & Sloutsky, 2020; Liquin & Gopnik, 2022) and entertain more unusual or imag-
inative hypotheses when faced with uncertain evidence (Gelpi et al., 2020; Lucas et al.,
2014), which can sometimes make them better or more flexible learners than adults. These
characteristics of creativity and lateral thinking would appear to be essential ingredients
to the most impressive technological and scientific advancements of human cumulative
culture, and they been argued to reflect a solution to the explore-exploit dilemma through
a lifelong tuning in the propensity to explore (Gopnik, 2020).

On the other hand, children show very low rates of innovation relative to adults until
later in childhood (Carr et al., 2015) and struggle to develop novel tools. For example,
children introduced to a task where they had to bend a pipecleaner to develop a tool
to retrieve stickers from a bucket struggled to independently turn the pipecleaner into

a hook by bending it, even when they had a full understanding that they could bend
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the pipecleaners to change their shape (Cutting et al., 2014). Children can also be
hindered in their ability to successfully innovate by modifying a pre-existing tool rather
than developing their own (Cutting et al., 2019), suggesting that under some conditions
they can be vulnerable to “learning traps” that are more frequently observed in adults
(e.g., Gelpi et al., 2020; Liquin & Gopnik, 2022; Rich & Gureckis, 2018).

How is it that children can on the one hand be prolific imitators with low rates
of innovation, and on the other hand be highly exploratory and creative, sometimes
coming up with solutions that adults do not? Developing an effective balance between
conformity and divergence may itself be a culturally learned process. Indeed, children as
young as 2 years old show greater evidence of divergent thinking when presented with
a model that plays with toys in multiple different ways (Hoicka et al., 2018). Being
presented with candidate solutions to a problem also leads children to generate more
novel solutions, while it tends to constrain adults’ ability to propose them (Cassotti et
al., 2016). And while children do tend to rely more on consensus than adults, they are
less likely to conform to majorities than adults when there is variation or disagreement
within a population (Morgan et al., 2015; Walker & Andrade, 1996).

We suggest that future work should consider whether this puzzling combination may
reflect children’s unique role in driving cultural learning. Children are not simply con-
sumers of information, but play an active role in their own learning throughout devel-
opment (Gopnik & Wellman, 2012; Xu & Kushnir, 2013). One possibility, then, is that
even if children may struggle to develop the new technologies that build cumulative cul-
ture, due to the high demands on prior knowledge and specialization that developing
these innovations requires in a highly complex society, children’s creativity and open-
mindedness may nonetheless predispose them to being early adopters of new innovations
and ideas. For a culture to change and evolve, new tools, technologies, and traditions
must not only be invented or developed, but they must then be adopted by others, and
ultimately replace pre-existing solutions in order to become established in a society. By
better understanding what makes children’s exploration different from that of adults, we
can establish the unique role that children might play in the cultural niche; not neces-
sarily in blazing trails that have never been tried before, but in exploring the variation

inherent to every culture.
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